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Foreword
This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
Where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y thesecond digit isincremented for al changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

. The present document establishes the minimum RF characteristics and minimum performance requirements for E-
UTRA User Equipment (UE).

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or non-specific.
- For a specific reference, subsequent revisions do not apply.

- For a non-specific reference, the latest version applies. In the case of areference to a 3GPP document (including a
GSM document), a non-specific reference implicitly refersto the latest version of that document in the same Release as
the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

2] ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain"

[3] ITU-R Recommendation M.1545: "Measurement uncertainty asit applies to test limits for the
terrestrial component of International Mobile Telecommunications-2000".

[4] 3GPP TS 36.211: "Physical Channels and Modulation”.

[5] 3GPP TS 36.212: "Multiplexing and channel coding".

[6] 3GPP TS 36.213: "Physical layer procedures'.

[7] 3GPP TS 36.331: " Requirements for support of radio resource management ".

[8] 3GPP TS 36.307: " Requirements on User Equipments (UES) supporting a release-independent
frequency band".

[9] 3GPP TS 36.423: " X2 application protocol (X2AP) .

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply in
the case of a single component carrier. A term defined in the present document takes precedence over the definition of
the sameterm, if any, in TR 21.905 [1].

Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously
aggregated carriers.

Aggregated Transmission Bandwidth Configuration: The number of resource block allocated within the aggregated
channel bandwidth.

Carrier aggregation: Aggregation of two or more component carriersin order to support wider transmission
bandwidths.

Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a
specific set of technical requirements.
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Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and
maximum number of component carriers supported by a UE.

Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by
aUE.

Channel edge: The lowest and highest frequency of the carrier, separated by the channel bandwidth.

Channel bandwidth: The RF bandwidth supporting asingle E-UTRA RF carrier with the transmission bandwidth
configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference
for transmitter and receiver RF requirements.

Contiguouscarriers: A set of two or more carriers configured in a spectrum block where there are no RF requirements
based on co-existence for un-coordinated operation within the spectrum block.

Contiguousresource allocation: A resource allocation of consecutive resource blocks within one carrier or across
contiguously aggregated carriers. The gap between contiguously aggregated carriers due to the nominal channel spacing
isallowed.

Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.

Enhanced perfor mance requirementstype A: This defines performance requirements assuming as baseline receiver
reference symbol based linear minimum mean square error interference rejection combining.

Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.

NOTE: Carriersaggregated in each band can be contiguous or non-contiguous.
Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band.
Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.

L ower sub-block edge: The frequency at the lower edge of one sub-block. It is used as a frequency reference point for
both transmitter and receiver requirements.

Non-contiguous spectrum: Spectrum consisting of two or more sub-blocks separated by sub-block gap(s).

Sub-block: Thisis one contiguous allocated block of spectrum for transmission and reception by the same UE. There
may be multiple instances of sub-blocks within an RF bandwidth.

Sub-block bandwidth: The bandwidth of one sub-block.

Sub-block gap: A frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF
requirements in the gap are based on co-existence for un-coordinated operation.

Synchronized oper ation: Operation of TDD in two different systems, where no simultaneous uplink and downlink
occur.

Unsynchronized operation: Operation of TDD in two different systems, where the conditions for synchronized
operation are not met.

Upper sub-block edge: The frequency at the upper edge of one sub-block. It is used as a frequency reference point for
both transmitter and receiver requirements.

3.2 Symbols

For the purposes of the present document, the following symbols apply:

BWChanneI Channel bandwidth

BW channe plock Sub-block bandwidth, expressed in MHz. BW chane,biock= Fedgepliock,high~ Fedgeblock low.

BW channe_ca Aggregated channel bandwidth, expressed in MHz.

BWgs Virtual guard band to facilitate transmitter (receiver) filtering above / below edge CCs.
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Transmitted energy per RE for reference symbols during the useful part of the symboal, i.e.

excluding the cyclic prefix, (average power normalized to the subcarrier spacing) at the eNode B
transmit antenna connector

The averaged received energy per RE of the wanted signal during the useful part of the symbol,

i.e. excluding the cyclic prefix, at the UE antenna connector; average power is computed within a
set of REs used for the transmission of physical channels (including user specific RSs when
present), divided by the number of REs within the set, and normalized to the subcarrier spacing
Frequency

Frequency offset of the interferer

Frequency of theinterferer

Frequency of the carrier centre frequency

Center frequency of the highest transmitted/received carrier in a sub-block.

Center frequency of the lowest transmitted/received carrier in a sub-block.

The centre frequency of the lowest carrier, expressed in MHz.

The centre frequency of the highest carrier, expressed in MHz.

The lowest frequency of the downlink operating band

The highest frequency of the downlink operating band

The lowest frequency of the uplink operating band

The highest frequency of the uplink operating band

The lower sub-block edge, where Feygepiock jow = Fe block jow = Foffset.

The upper sub-block edge, where Fegepiock high = Feplock high + Fofrse.

The lower edge of aggregated channel bandwidth, expressed in MHz.

The higher edge of aggregated channel bandwidth, expressed in MHz.

Frequency offset from Fc g, to the higher edge or Fc o, to the lower edge.

Separation between lower edge of a sub-block and the center of the lowest component carrier
within the sub-block

Separation between higher edge of a sub-block and the center of the highest component carrier
within the sub-block

The boundary between the E-UTRA out of band emission and spurious emission domains.

The power spectral density of the total input signal (power averaged over the useful part of the

symbols within the transmission bandwidth configuration, divided by the total number of RE for
this configuration and normalised to the subcarrier spacing) at the UE antenna connector,
including the own-cell downlink signal

The total transmitted power spectral density of the own-cell downlink signal (power averaged over

the useful part of the symbols within the transmission bandwidth configuration, divided by the
total number of RE for this configuration and normalised to the subcarrier spacing) at the eNode B
transmit antenna connector

The total received power spectral density of the own-cell downlink signal (power averaged over

the useful part of the symbols within the transmission bandwidth configuration, divided by the
total number of RE for this configuration and normalised to the subcarrier spacing) at the UE
antenna connector

The received power spectral density of the total noise and interference for a certain RE (average

power obtained within the RE and normalized to the subcarrier spacing) as measured at the UE
antenna connector

Transmission bandwidth which represents the length of a contiguous resource block allocation
expressed in units of resources blocks

Cyclic prefix length

Downlink EARFCN

The power spectral density of awhite noise source (average power per RE normalised to the
subcarrier spacing), simulating interference from cells that are not defined in atest procedure, as
measured at the UE antenna connector

The power spectral density of awhite noise source (average power per RE normalized to the
subcarrier spacing), simulating interference in non-CRS symbolsin ABS subframe from cells that
are not defined in atest procedure, as measured at the UE antenna connector.

The power spectral density of awhite noise source (average power per RE normalized to the
subcarrier spacing), simulating interference in CRS symbolsin ABS subframe from all cells that
are not defined in atest procedure, as measured at the UE antenna connector.
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The power spectral density of a white noise source (average power per RE normalised to the
subcarrier spacing), simulating interference in non-ABS subframe from cells that are not defined
in atest procedure, as measured at the UE antenna connector

N_~ The power spectral density (average power per RE normalised to the subcarrier spacing) of the
summation of the received power spectral densities of the strongest interfering cells explicitly

defined in atest procedure plus, as measured at the UE antenna connector. The respective power
spectral density of each interfering cell relative to is defined by its associated DIP value.

NottsoL Offset used for calculating downlink EARFCN
NotfsuL Offset used for calculating uplink EARFCN
N The power spectral density of a white noise source (average power per RE normalised to the

subcarrier spacing) simulating eNode B transmitter impairments as measured at the eNode B
transmit antenna connector

Ngrs Transmission bandwidth configuration, expressed in units of resource blocks

NRe_agg The number of the aggregated RBs within the fully allocated Aggregated Channel bandwidth.

NRe_aloc Total number of simultaneously transmitted resource blocks in Channel bandwidth or Aggregated
Channel Bandwidth.

Nrsc The transmission bandwidth configuration of component carrier ¢, expressed in units of resource
blocks

NRe,jargest BW The largest transmission bandwidth configuration of the component carriers in the bandwidth
combination, expressed in units of resource blocks

Nuc Uplink EARFCN.

Rav Minimum average throughput per RB.

Pcmax The configured maximum UE output power.

Pemaxs ¢ The configured maximum UE output power for serving cell c.

Pemax Maximum allowed UE output power signalled by higher layers. Same as |E P-Max, defined in [7].

Pemax, c Maximum allowed UE output power signalled by higher layersfor serving cell c. Same as|E
P-Max, defined in [7].

Pirterferer Modulated mean power of the interferer

Prowerclass Prowerciass 1S the nominal UE power (i.e., no tolerance).

Pumax The measured configured maximum UE output power.

Puw Power of an unwanted DL signal

Pw Power of awanted DL signal

RBgat Indicates the lowest RB index of transmitted resource blocks.

RBend Indicates the highest RB index of transmitted resource blocks.

Afoos A Frequency of Out Of Band emission.

AR Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving
cdl c.

ATige Allowed maximum configured output power relaxation due to support for inter-band CA
operation, for serving cell c.

ATc Allowed operating band edge transmission power relaxation.

ATc, Allowed operating band edge transmission power relaxation for serving cell c.

c Test specific auxiliary variable used for the purpose of downlink power allocation, defined in
Annex C.3.2.

W Sub-block gap size

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

ABS Almost Blank Subframe

ACLR Adjacent Channel Leakage Ratio

ACS Adjacent Channel Selectivity

A-MPR Additional Maximum Power Reduction

AWGN Additive White Gaussian Noise

BS Base Station

CA Carrier Aggregation

CA_X CA for band X where X isthe applicable E-UTRA operating band
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CA_X-X
CA_X-Y
cc

CPE
CPE_X
cw

DL

DIP
eDL-MIMO
EARFCN
EPRE
E-UTRA
EUTRAN
EVM
FDD
FRC
HD-FDD
MCS
MOP
MPR
MSD
OCNG
OFDMA
0OB

PA

PCC
P-MPR
PSS
PSS_RA
RE
REFSENS
r.m.s
scc
SINR
SNR
Sss

SSS RA
TDD

UE

uL
UL-MIMO
UMTS
UTRA
UTRAN
XCH_RA
xCH_RB

Non-contiguous intraband CA for band X where X is the applicable E-UTRA operating band
CA for band X and Band Y where X and Y are the applicable E-UTRA operating band
Component Carriers

Customer Premise Equipment

Customer Premise Equipment for E-UTRA operating band X
Continuous Wave

Downlink

Dominant Interferer Proportion

Down Link Multiple Antenna transmission

E-UTRA Absolute Radio Frequency Channel Number
Energy Per Resource Element

Evolved UMTS Terrestrial Radio Access

Evolved UMTS Terrestrial Radio Access Network

Error Vector Magnitude

Freguency Division Duplex

Fixed Reference Channel

Half- Duplex FDD

Modulation and Coding Scheme

Maximum Output Power

Maximum Power Reduction

Maximum Sensitivity Degradation

OFDMA Channel Noise Generator

Orthogonal Frequency Division Multiple Access
Out-of-band

Power Amplifier

Primary Component Carrier

Power Management Maximum Power Reduction

Primary Synchronization Signal

PSS-to-RS EPRE ratio for the channel PSS

Resource Element

Reference Sensitivity power level

Root Mean Square

Secondary Component Carrier
Signal-to-Interference-and-Noise Ratio

Signal-to-Noise Ratio

Secondary Synchronization Signal

SSS-to-RS EPRE ratio for the channel SSS

Time Division Duplex

User Equipment

Uplink

Up Link Multiple Antenna transmission

Universal Mobile Telecommunications System

UMTS Terrestrial Radio Access

UMTS Terrestrial Radio Access Network

XCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols not containing RS
XCH-to-RS EPRE ratio for the channel xCH in al transmitted OFDM symbols containing RS
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4 General

4.1 Relationship between minimum requirements and test
requirements

The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test
specification TS 36.521-1 Annex F defines Test Tolerances. These Test Tolerances are individually calculated for each
test. The Test Tolerances are used to relax the Minimum Requirementsin this specification to create Test Requirements.

The measurement results returned by the Test System are compared - without any modification - against the Test
Requirements as defined by the shared risk principle.

The Shared Risk principleis defined in ITU-R M.1545 [3].

4.2 Applicability of minimum requirements

a) In this specification the Minimum Requirements are specified as general requirements and additional
reguirements. Where the Requirement is specified as a general requirement, the requirement is mandated to be
met in all scenarios

b) For specific scenarios for which an additional requirement is specified, in addition to meeting the general
requirement, the UE is mandated to meet the additional requirements.

c) The reference sensitivity power levels defined in subclause 7.3 are valid for the specified reference measurement
channels.

d) Note: Receiver sensitivity degradation may occur when:

1) The UE simultaneously transmits and receives with bandwidth all ocations less than the transmission
bandwidth configuration (see Figure 5.6-1), and

2) Any part of the downlink transmission bandwidth is within an uplink transmission bandwidth from the
downlink center subcarrier.

€) The spurious emissions power requirements are for the long term average of the power. For the purpose of
reducing measurement uncertainty it is acceptable to average the measured power over a period of time
sufficient to reduce the uncertainty due to the statistical nature of the signal.

4.3 Void

4.3A  Applicability of minimum requirements (CA, UL-MIMO, eDL-
MIMO)

The requirementsin clauses 5, 6 and 7 which are specific to CA, UL-MIMO, and eDL-MIMO are specified as suffix A,
B, C, D where;

a) Suffix A additional requirements need to support CA

b) Suffix B additional requirements need to support UL-MIMO
¢) Suffix C additional requirements need to support TBD

d) Suffix D additional requirements need to support eDL-MIMO

A terminal which supports the above features needs to meet both the general requirements and the additional
requirement applicable to the additional subclause (suffix A, B, C and D) in clauses 5, 6 and 7. Where thereisa
difference in requirement between the general requirements and the additional subclause requirements (suffix A, B, C
and D) in clauses 5, 6 and 7, the tighter requirements are applicable unless stated otherwise in the additional subclause.
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A terminal which supports more than one feature (CA, UL-MIMO, and eDL-MIMO) in clauses 5, 6 and 7 shall meet al
of the separate corresponding requirements.

For aterminal supporting CA, compliance with minimum requirements for non-contiguous intra-band carrier
aggregation in any given operating band does not imply compliance with minimum requirements for contiguous intra-
band carrier aggregation in the same operating band.

For aterminal supporting CA, compliance with minimum requirements for contiguous intra-band carrier aggregation in
any given operating band does not imply compliance with minimum requirements for non- contiguous intra-band carrier
aggregation in the same operating band.

4.4 RF requirements in later releases

The standardisation of new frequency bands may be independent of arelease. However, in order to implement a UE that
conformsto a particular release but supports a band of operation that is specified in alater release, it is necessary to
specify some extra requirements. TS 36.307 [8] specifies requirements on UEs supporting a frequency band that is
independent of release.

NOTE: For terminals conforming to the 3GPP release of the present document, some RF requirementsin later
releases may be mandatory independent of whether the UE supports the bands specified in later releases
or not. The set of requirements from later releases that is also mandatory for UEs conforming to the 3GPP
release of the present document is determined by regional regulation.

5 Operating bands and channel arrangement

5.1 General

The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in
the present release of specifications.

NOTE: Other operating bands and channel bandwidths may be considered in future rel eases.

5.2 Void
5.3 Void
5.4 Void

5.5 Operating bands

E-UTRA isdesigned to operate in the operating bands defined in Table 5.5-1.
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Table 5.5-1 E-UTRA operating bands

E-UTRA Uplink (UL) operating band Downlink (DL) operating band Duplex
Operating BS receive BS transmit Mode
Band UE transmit UE receive
FuL 1ow — FuL high FoL low — FoL high
1 1920 MHz - 1980 MHz 2110 MHz 2170 MHz FDD
2 1850 MHz - 1910 MHz 1930 MHz 1990 MHz FDD
3 1710 MHz - 1785 MHz 1805 MHz 1880 MHz FDD
4 1710 MHz - 1755 MHz 2110 MHz 2155 MHz FDD
5 824 MHz — 849 MHz 869 MHz 894MHz FDD
6 830 MHz — 840 MHz 875 MHz 885 MHz FDD
7 2500 MHz - 2570 MHz 2620 MHz 2690 MHz FDD
8 880 MHz — 915 MHz 925 MHz 960 MHz FDD
9 17499 MHz - 1784.9 MHz 1844.9 MHz 1879.9 MHz FDD
10 1710 MHz - 1770 MHz 2110 MHz 2170 MHz FDD
11 14279 MHz - 1447.9 MHz 1475.9 MHz 1495.9 MHz FDD
12 699 MHz — 716 MHz 729 MHz 746 MHz FDD
13 777 MHz  — 787 MHz 746 MHz 756 MHz FDD
14 788 MHz — 798 MHz 758 MHz 768 MHz FDD
15 Reserved Reserved FDD
16 Reserved Reserved FDD
17 704 MHz — 716 MHz 734 MHz 746 MHz FDD
18 815 MHz — 830 MHz 860 MHz 875 MHz FDD
19 830 MHz — 845 MHz 875 MHz 890 MHz FDD
20 832 MHz — 862 MHz 791 MHz 821 MHz FDD
21 14479 MHz - 1462.9 MHz 1495.9 MHz 1510.9 MHz FDD
22 3410 MHz - 3490 MHz 3510 MHz 3590 MHz FDD
23 2000 MHz - 2020 MHz 2180 MHz 2200 MHz FDD
24 1626.5MHz - 1660.5 MHz 1525 MHz 1559 MHz FDD
25 1850 MHz - 1915 MHz 1930 MHz 1995 MHz FDD
26 814 MHz — 849 MHz 859 MHz 894 MHz FDD
27 807 MHz — 824 MHz 852 MHz 869 MHz FDD
28 703 MHz — 748 MHz 758 MHz 803 MHz FDD
29 N/A 717 MHz 728 MHz FDD*
33 1900 MHz - 1920 MHz 1900 MHz 1920 MHz TDD
34 2010 MHz - 2025 MHz 2010 MHz 2025 MHz TDD
35 1850 MHz - 1910 MHz 1850 MHz 1910 MHz TDD
36 1930 MHz - 1990 MHz 1930 MHz 1990 MHz TDD
37 1910 MHz - 1930 MHz 1910 MHz 1930 MHz TDD
38 2570 MHz - 2620 MHz 2570 MHz 2620 MHz TDD
39 1880 MHz - 1920 MHz 1880 MHz 1920 MHz TDD
40 2300 MHz - 2400 MHz 2300 MHz 2400 MHz TDD
41 2496 MHz 2690 MHz 2496 MHz 2690 MHz TDD
42 3400 MHz - 3600 MHz 3400 MHz 3600 MHz TDD
43 3600 MHz — 3800 MHz 3600 MHz 3800 MHz TDD
44 703 MHz — 803 MHz 703 MHz 803 MHz TDD
NOTE 1: Band 6 is not applicable
NOTE 2: Restricted to E-UTRA operation when carrier aggregation is configured. The
downlink operating band is paired with the uplink operating band (external) of the
carrier aggregation configuration that is supporting the configured Pcell.

5.5A  Operating bands for CA

E-UTRA carrier aggregation is designed to operate in the operating bands defined in Tables 5.5A-1 and 5.5A-2.
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Table 5.5A-1: Intra-band contiguous CA operating bands

E-UTRA E-UTRA Uplink (UL) operating band Downlink (DL) operating band | Duplex
CA Band Band BS receive / UE transmit BS transmit / UE receive Mode
FuL 1ow — FuL_nigh FoL_low — FoL_nigh
CA 1 1 1920 MHz | — | 1980 MHz 2110 MHz | — | 2170 MHz FDD
CA 7 7 2500 MHz | — | 2570 MHz 2620 MHz | — | 2690 MHz FDD
CA 38 38 2570 MHz | — | 2620 MHz 2570 MHz | — | 2620 MHz TDD
CA 40 40 2300 MHz | — | 2400 MHz 2300 MHz | — | 2400 MHz TDD
CA 41 41 2496 MHz 2690 MHz 2496 MHz 2690 MHz TDD
Table 5.5A-2: Inter-band CA operating bands
E-UTRA E-UTRA Uplink (UL) operating band Downlink (DL) operating band | Duplex
CA Band Band BS receive / UE transmit BS transmit / UE receive Mode
FuL low — FuL hign FoL low — FbL high
1 1920 MHz | — | 1980 MHz 2110 MHz | — | 2170 MHz
CALS 5 824 MHz | — | 849 MHz 869 MHz | — | 894 MHz FDD
1 1920 MHz | — | 1980 MHz 2110 MHz | — | 2170 MHz
CA_1-18 18 815 MHz | — | 830 MHz 860 MHz | — | 875 MHz FDD
1 1920 MHz | — | 1980 MHz 2110 MHz | — | 2170 MHz
CA_L1-19 19 830 MHz | — | 845 MHz 875 MHz | — | 890 MHz FDD
1 1920 MHz | — | 1980 MHz 2110 MHz | — | 2170 MHz
CcA_L-21 21 1447.9 MHz | — | 1462.9 MHZ | 1495.0 MHz | — | 1510.9 MHz FDD
2 1850 MHz | — | 1910 MHz 1930 MHz | — | 1990 MHz
CA_2-17 17 704 MHz | — | 716 MHz 734 MHz | — | 746 MHz FDD
2 1850 MHz | — | 1910 MHz 1930 MHz | — | 1990 MHz
CA_2-29 29 N/A 717 MHz | — | 728 MHz FDD
3 1710 MHz | — | 1785 MHz 1805 MHz | — | 1880 MHz
CA_3-5 5 824 MHz | — | 849 MHz 869 MHz | — | 894 MHz FDD
CA 3-7 3 1710 MHz | — | 1785 MHz 1805 MHz | — | 1880 MHz FDD
- 7 2500 MHz | — | 2570 MHz 2620 MHz | — | 2690 MHz
3 1710 MHz 1785 MHz 1805 MHz 1880 MHz
CA_3-8 8 880 MHz 915 MHz 925 MHz 960 MHz FDD
3 1710 MHz | — | 1785 MHz 1805 MHz | — | 1880 MHz
CA_3-20 20 832 MHz | — | 862 MHz 791 MHz | — | 821 MHz FDD
4 1710 MHz | — | 1755 MHz 2110 MHz | — | 2155 MHz
CA_4-5 5 824 MHz | — | 849 MHz 869 MHz | — | 894 MHz FDD
4 1710 MHz 1755 MHz 2110 MHz 2155 MHz
CA_4-7 7 2500 MHz 2570 MHz 2620 MHz 2690 MHz FDD
4 1710 MHz | — | 1755 MHz 2110 MHz | — | 2155 MHz
CA_4-12 12 699 MHz | — | 716 MHz 729 MHz | — | 746 MHz FDD
4 1710 MHz | — | 1755 MHz 2110 MHz | — | 2155 MHz
CA_4-13 13 777 MHz | — | 787 MHz 746 MHz | — | 756 MHz FDD
4 1710 MHz | — | 1755 MHz 2110 MHz | — | 2155 MHz
CA_4-17 17 704 MHz | — | 716 MHz 734 MHz | — | 746 MHz FDD
4 1710 MHz | — | 1755 MHz 2110 MHz | — | 2155 MHz
CA_4-29 29 N/A 717 MHz | — | 728 MHz FDD
5 824 MHz | — | 849 MHz 869 MHz | — | 894 MHz
CA_S-12 12 699 MHz | — | 716 MHz 729 MHz | — | 746 MHz FDD
5 824 MHz | — | 849 MHz 869 MHz | — | 894 MHz
CAS-17 17 704 MHz | — | 716 MHz 734 MHz | — | 746 MHz FDD
7 2500 MHz | — | 2570 MHz 2620 MHz | — | 2690 MHz
CA_7-20 20 832 MHz | — | 862 MHz 791 MHz | — | 821 MHz FDD
8 880 MHz | — | 915 MHz 925 MHz | — | 960 MHz
CA_8-20 20 832 MHz | — | 862 MHz 791 MHz | — | 821 MHz FDD
11 14279 MHz | — | 14479 MHz | 1475.9 MHz | — | 1495.9 MHz
CA_11-18 18 815 MHz | — | 830 MHz 860 MHz | — | 875 MHz FDD
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Table 5.5A-3: Intra-band non-contiguous CA operating bands

E-UTRA E-UTRA Uplink (UL) operating band Downlink (DL) operating band | Duplex

CA Band Band BS receive / UE transmit BS transmit / UE receive Mode
FuL 1ow — FuL_nigh FoL_low — FoL_nigh

CA_25-25 25 1850 MHz | — | 1915 MHz 1930 MHz | — | 1995 MHz FDD

CA _41-41 41 2496 MHz | — | 2690 MHz 2496 MHz | — | 2690 MHz TDD

5.5B  Operating bands for UL-MIMO

E-UTRA UL-MIMO is designed to operate in the operating bands defined in Table 5.5-1.

Table 5.5B-1: Void

5.6 Channel bandwidth

Requirements in present document are specified for the channel bandwidths listed in Table 5.6-1.

Table 5.6-1: Transmission bandwidth configuration Ngg in E-UTRA channel bandwidths

Channel bandwidth
1.4 1 1 2
BWchannel [MHZ] s 5 0 5 0
Transml_ssmn_bandWldth 6 15 o5 50 75 100
configuration Nrs

Figure 5.6-1 shows the relation between the Channel bandwidth (BW channe) @nd the Transmission bandwidth
configuration (Ngrg). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the
channel bandwidth, i.e. at Fc +/- BWchanna /2.
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Figure 5.6-1: Definition of channel bandwidth and transmission bandwidth configuration for one
E-UTRA carrier
5.6.1 Channel bandwidths per operating band
a) Therequirementsin this specification apply to the combination of channel bandwidths and operating bands shown

in Table 5.6.1-1. The transmission bandwidth configuration in Table 5.6.1-1 shall be supported for each of the specified
channel bandwidths. The same (symmetrical) channel bandwidth is specified for both the TX and RX path.
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Table 5.6.1-1: E-UTRA channel bandwidth

E-UTRA band / Channel bandwidth
E-UTRA 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Band
1 Yes Yes Yes Yes
2 Yes Yes Yes Yes Yes' Yes'
3 Yes Yes Yes Yes Yes' Yes'
4 Yes Yes Yes Yes Yes Yes
5 Yes Yes Yes Yes'
6 Yes Yes'
7 Yes Yes Yes® Yes'?
8 Yes Yes Yes Yes'
9 Yes Yes Yes' Yes'
10 Yes Yes Yes Yes
11 Yes Yes'
12 Yes Yes Yes’ Yes'
13 Yes' Yes'
14 Yes' Yes'
17 Yes' Yes'
18 Yes Yes' Yes'
19 Yes Yes' Yes'
20 Yes Yes' Yes' Yes'
21 Yes Yes' Yes'
22 Yes Yes Yes' Yes'
23 Yes Yes Yes Yes Yes' Yes’
24 Yes Yes
25 Yes Yes Yes Yes Yes' Yes'
26 Yes Yes Yes Yes' Yes'
27 Yes Yes Yes Yes'
28 Yes Yes Yes' Yes' Yes"?
33 Yes Yes Yes Yes
34 Yes Yes Yes
35 Yes Yes Yes Yes Yes Yes
36 Yes Yes Yes Yes Yes Yes
37 Yes Yes Yes Yes
38 Yes Yes Yes® Yes®
39 Yes Yes Yes Yes
40 Yes Yes Yes Yes
41 Yes Yes Yes Yes
42 Yes Yes Yes Yes
43 Yes Yes Yes Yes
44 Yes Yes Yes Yes Yes
NOTE 1: - refers to the bandwidth for which a relaxation of the specified UE receiver
sensitivity requirement (subclause 7.3) is allowed.
NOTE 2: 2 For the 20 MHz bandwidth, the minimum requirements are specified for
E-UTRA UL carrier frequencies confined to either 713-723 MHz or 728-
738 MHz
NOTE 3: *refersto the bandwidth for which the uplink transmission bandwidth can
be restricted by the network for some channel assignments in FDD/TDD
co-existence scenarios in order to meet unwanted emissions requirements
(Clause 6.6.3.2).

b) The use of different (asymmetrical) channel bandwidth for the TX and RX is not precluded and is intended to form
part of alater release.

5.6A Channel bandwidth for CA

For intra-band contiguous carrier aggregation Aggregated Channel Bandwidth, Aggregated Transmission Bandwidth
Configuration and Guard Bands are defined as follows, see Figure 5.6A-1.
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Figure 5.6A-1. Definition of Aggregated channel bandwidth and aggregated channel bandwidth edges

The aggregated channel bandwidth, BWchane ca. is defined as
BWchame_ca = Fedgehigh = Fedgejow [MHZ].

The lower bandwidth edge Feyge 0w and the upper bandwidth edge Fegge nigh Of the aggregated channel bandwidth are used
as frequency reference points for transmitter and receiver requirements and are defined by

Fedgetow = Fcjow = Foffsetjow

I:edge,high = I:C,high + Foffsa,high

The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest
assigned edge component carrier and are defined as

Fottsetjow = (0.18Ngg jow + Af1) /2 + BWgg [MHZ]
Fottsethigh = (0.18Nga pigh + Af1)/2 + BWgg [MHZ]

where Af; = Af for the downlink with Af the subcarrier spacing and Af; = O for the uplink, while Ngg 1o, 8Nd Ngg pigh are
the transmission bandwidth configurations according to Table 5.6-1 for the lowest and highest assigned component
carrier, respectively. BW¢g denotes the Nominal Guard Band and is defined in Table 5.6A-1, and the factor 0.18 isthe
PRB bandwidth in MHz.

NOTE: The values of BWchana_ca for UE and BS are the same if the lowest and the highest component carriers
areidentical.

Aggregated Transmission Bandwidth Configuration is the number of the aggregated RBs within the fully allocated
Aggregated Channel bandwidth and is defined per CA Bandwidth Class (Table 5.6A-1).

For intra-band non-contiguous carrier aggregation Sub-block Bandwidth and Sub-block edges are defined as follows, see
Figure 5.6A-2.
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Figure 5.6A-2. Non-contiguous intraband CA terms and definitions
The lower sub-block edge of the Sub-block Bandwidth (BW channe piock) 1S defined as
I:edge,block, low = I:C,block,low = Moffset,block, low.
The upper sub-block edge of the Sub-block Bandwidth is defined as
Fedge block,high = Fc,block high T Foffset,block, high .

The Sub-block Bandwidth, BW channe piock, 1S defined as follows:

BWChannel block = Fedge block high - Fedge,block,low [MHzZ]

The lower and upper frequency offsets Fostse piock jow @0 Fefset biock nigh depend on the transmission bandwidth
configurations of the lowest and highest assigned edge component carriers within a sub-block and are defined as

Fottset,piockjow = (0-18Ngg jow + Af1)/2 + BWgg [MHZ]

Fottset,iock,high = (0-18Ngg nign+ Af1)/2 + BWgg [MHZ]
where Af, = Af for the downlink with Af the subcarrier spacing and Af, = 0 for the uplink, while Ngg jow aNd Ngg pigh are
the transmission bandwidth configurations according to Table 5.6-1 for the lowest and highest assigned component
carrier within a sub-block, respectively. BWgg denotes the Nominal Guard Band and is defined in Table 5.6A-1, and the
factor 0.18 isthe PRB bandwidth in MHz.
The sub-block gap size between two consecutive sub-blocks W, is defined as

Wgap = I:edge,block n+1,low - Fedge,block n,high [MHZz]
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Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands

CA Bandwidth Aggregated Maximum Nominal Guard Band BWgg
Class Transmission number of CC
Bandwidth

Configuration

A NRrB,agg < 100 1 a1BW channel(1) - 0.5Af; (NOTE 2)
B NRrg,agg < 100 2 NOTE 3
C 100 < NRg,agg < 200 2 0.05 max(BW channel(1),BW channel2)) - 0.5Af1
D 200 < NRrpagg < 300 3 NOTE 3
E 300 < NgB,agg < 400 4 NOTE 3
F 400 < NRB,agg < 500 5 NOTE 3
NOTE 1: BWochanneiz) and BWchannei2) are channel bandwidths of two E-UTRA component carriers

according to Table 5.6-1 and Af; = Af for the downlink with Af the subcarrier spacing while Af; =
0 for the uplink.
NOTE 2: ai =0.16/1.4 for BWchanneiz) = 1.4 MHz whereas a; = 0.05 for all other channel bandwidths.
NOTE 3: Applicaple for later releases.

The channel spacing between centre frequencies of contiguously aggregated component carriersis defined in subclause
5.7.1A.

5.6A.1 Channel bandwidths per operating band for CA

The requirements for carrier aggregation in this specification are defined for carrier aggregation configurations with
associated bandwidth combination sets. For inter-band carrier aggregation, a carrier aggregation configurationisa
combination of operating bands, each supporting a carrier aggregation bandwidth class. For intra-band contiguous
carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation
bandwidth class.

For each carrier aggregation configuration, requirements are specified for all bandwidth combinations contained in a
bandwidth combination set, which isindicated per supported band combination in the UE radio access capability. A UE
can indicate support of several bandwidth combination sets per band combination.

Requirements for intra-band contiguous carrier aggregation are defined for the carrier aggregation configurations and
bandwidth combination sets specified in Table 5.6A.1-1. Requirements for inter-band carrier aggregation are defined
for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.6A.1-2.

The DL component carrier combinations for a given CA configuration shall be symmetrical in relation to channel centre
unless stated otherwise in Table 5.6A.1-1 or 5.6A.1-2.
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Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band
contiguous CA

E-UTRA CA configuration / Bandwidth combination set

Component carriers in order of increasing carrier
frequenc i
Uplink CA ety Maximum | g5 qwidth
E-UTRA CA configurations aggreg{:\ted combination
configuration (NOTE 3) Channel bandwidths for Channel bandwidths for bandwidth set
carrier [MHz] carrier [MHz] [MHZz]
15 15
CA_1C CA_1C 40 0
- - 20 20
15 15
CA_7C CA_7C 40 0
- - 20 20
15 15
CA_38C CA_38C 40 0
20 20
10 20
CA_40C CA_40C 15 15 40 0
20 10, 20
10 20
CA_41C CA_41C 15 15, 20 40 0
20 10, 15, 20
NOTE 1: The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the
indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.
NOTE 2: For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.
NOTE 3: Uplink CA configurations are the configurations supported by the present release of specifications.
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Table 5.6A.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band

CA

E-UTRA CA configuration / Bandwidth combination set

Maximum

E-UTRA CA Coﬁﬁgﬂ'r‘agﬁns Uea | 14 3 5 10 | 15 20 | aggregated c?)?nnbdi\:]v;ctjit:n
Configuration (NOTE 4) Bands | MHz | MHz | MHz | MHz | MHz | MHz | bandwidth set
[MHZ]
1 Yes
CA_1A-5A - 5 Yes 20 °
1 Yes Yes Yes Yes
CA_1A-18A - 18 Yes Yes Yes > °
1 Yes Yes Yes Yes
CA_1A-19A - 19 Yes Yes Yes > °
1 Yes Yes Yes Yes
CA_1A-21A - 21 Yes Yes Yes % °
2 Yes Yes
CA_2A-17A - 17 Yes Yes 2 °
2 Yes Yes
CA_2A-29A - 29 Yes Yes Yes 2 °
CA_3A-5A -
- 3 Yes 20 1
5 Yes Yes
3 Yes Yes Yes Yes
CA_3A-7A - 7 Yes Yes Yes 40 0
z Yes i: e e %0 °
CA_3A-8A -
= 3 Yes 20 1
8 Yes Yes
3 Yes Yes Yes Yes
CA_3A-20A - 20 Yes Yes % °
4 Yes Yes
CA_4A-5A - 5 Yes Yes i °
4 Yes Yes
CA_4A-TA - 7 Yes Yes Yes Yes 30 °
4 Yes Yes Yes Yes
CA_4A-12A - 12 Yes Yes 2 °
CA_4A-13A -
_ 4 Yes Yes 20 1
13 Yes
4 Yes Yes
CA_4A-17A - 17 Yes Yes 2 °
4 Yes Yes
CA_4A-29A - 29 Yes Yes Yes 20 °
5 Yes Yes
CA 5A-12A - 12 Yes Yes 20 °
5 Yes Yes
CA_5A-17A - 17 Yes Yes 20 °
7 Yes Yes Yes
CA_T7A-20A - 20 Yes Yes % °
8 Yes Yes
CA_8A-20A - 20 Yes Yes 2 °
11 Yes Yes
CA_11A-18A - 18 Yes Yes Yes 2 °
NOTE 1: The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1

(the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
NOTE 3:
NOTE 4:

For each band combination, all combinations of indicated bandwidths belong to the set
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.
Uplink CA configurations are the configurations supported by the present release of specifications.
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Table 5.6A.1-3: E-UTRA CA configurations and bandwidth combination sets defined for non-
contiguous intra-band CA

E-UTRA CA configuration / Bandwidth combination set

Component carriers in order of
increasing carrier frequency

Uplink CA Maximum
E-UTRA CA conﬁgurations Channel Channel aggregated Bandwidth
configuration (NOTE 1) bandwidths for | bandwidths for ba[”l\‘m;]’th combination set
carrier [MHz] carrier [MHz]
CA_25A-25A - 5,10 5,10 20 0
CA_41A-41A - 10, 15, 20 10, 15, 20 40 0

NOTE 1: Uplink CA configurations are the configurations supported by the present release of specifications.

5.6B  Channel bandwidth for UL-MIMO

The requirements specified in subclause 5.6 are applicable to UE supporting UL-MIMO.
5.6B.1 Void

5.7 Channel arrangement

5.7.1

The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the
channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriersis defined as following:

Channel spacing

Nominal Channel spacing = (BWchame (1) + BWchame(2)/2

where BW channei(ry 8nd BW channal(2) @re the channel bandwidths of the two respective E-UTRA carriers. The channel
spacing can be adjusted to optimize performance in a particular deployment scenario.

5.7.1A Channel spacing for CA

For intra-band contiguous carrier aggregation bandwidth class C, the nominal channel spacing between two adjacent E-
UTRA component carriersis defined as the following:

BWChanneI @ + BWChannel(Z) - O':qBWChannel(l) - BWc

e 0.3 [MHZz]
0.6

Nominal channel spacing=

where BW channei(1y 8nd BW channa(2) are the channel bandwidths of the two respective E-UTRA component carriers
according to Table 5.6-1 with valuesin MHz. The channel spacing for intra-band contiguous carrier aggregation can be
adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular
deployment scenario.

For intra-band non-contiguous carrier aggregation the channel spacing between two E-UTRA component carriersin
different sub-blocks shall be larger than the nominal channel spacing defined in this subclause.

5.7.2

The channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple
of 100 kHz.

Channel raster
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5.7.2A Channel raster for CA

For carrier aggregation the channel raster is 100 kHz for all bands, which means that the carrier centre frequency must
be an integer multiple of 100 kHz.

5.7.3 Carrier frequency and EARFCN

The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel
Number (EARFCN) in the range 0 - 65535. The relation between EARFCN and the carrier frequency in MHz for the
downlink is given by the following equation, where Fp, o, and NogrspL @re givenin Table 5.7.3-1 and Np,_ is the
downlink EARFCN.

FoL = For_jow + 0.1(Np — Nosrspl)

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation
where Fy__jow and NosisuL are givenin Table 5.7.3-1 and Ny, isthe uplink EARFCN.

FuL = FuL_iow + 0.1(Nu — Nosrsul)
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Table 5.7.3-1: E-UTRA channel numbers

E-UTRA Downlink Uplink
Opgratcijng FoL_tow (MHZ) Nosts-pL Range of Np. FuL_low (MHz) Nofrs-uL Range of Ny,
an
1 2110 0 0 —599 1920 18000 18000 — 18599
2 1930 600 600 — 1199 1850 18600 18600 — 19199
3 1805 1200 1200 — 1949 1710 19200 19200 — 19949
4 2110 1950 1950 — 2399 1710 19950 19950 — 20399
5 869 2400 2400 — 2649 824 20400 20400 — 20649
6 875 2650 2650 — 2749 830 20650 20650 — 20749
7 2620 2750 2750 — 3449 2500 20750 20750 — 21449
8 925 3450 3450 — 3799 880 21450 21450 — 21799
9 1844.9 3800 3800 — 4149 1749.9 21800 21800 — 22149
10 2110 4150 4150 — 4749 1710 22150 22150 — 22749
11 1475.9 4750 4750 — 4949 1427.9 22750 22750 — 22949
12 729 5010 5010 - 5179 699 23010 23010 - 23179
13 746 5180 5180 — 5279 777 23180 23180 — 23279
14 758 5280 5280 — 5379 788 23280 23280 — 23379
17 734 5730 5730 — 5849 704 23730 23730 — 23849
18 860 5850 5850 — 5999 815 23850 23850 — 23999
19 875 6000 6000 — 6149 830 24000 24000 — 24149
20 791 6150 6150 — 6449 832 24150 24150 — 24449
21 1495.9 6450 6450 — 6599 1447.9 24450 24450 — 24599
22 3510 6600 6600 — 7399 3410 24600 24600 — 25399
23 2180 7500 7500 — 7699 2000 25500 25500 — 25699
24 1525 7700 7700 - 8039 1626.5 25700 25700 — 26039
25 1930 8040 8040 - 8689 1850 26040 26040 — 26689
26 859 8690 8690 - 9039 814 26690 26690 — 27039
27 852 9040 9040 — 9209 807 27040 27040 — 27209
28 758 9210 9210 — 9659 703 27210 27210 — 27659
297 717 9660 9660 — 9769 N/A
33 1900 36000 36000 — 36199 1900 36000 36000 — 36199
34 2010 36200 36200 — 36349 2010 36200 36200 — 36349
35 1850 36350 36350 — 36949 1850 36350 36350 — 36949
36 1930 36950 36950 — 37549 1930 36950 36950 — 37549
37 1910 37550 37550 — 37749 1910 37550 37550 — 37749
38 2570 37750 37750 — 38249 2570 37750 37750 — 38249
39 1880 38250 38250 — 38649 1880 38250 38250 — 38649
40 2300 38650 38650 — 39649 2300 38650 38650 — 39649
41 2496 39650 39650 —41589 2496 39650 39650 —41589
42 3400 41590 41590 — 43589 3400 41590 41590 — 43589
43 3600 43590 43590 — 45589 3600 43590 43590 — 45589
44 703 45590 45590 — 46589 703 45590 45590 — 46589
NOTE 1: The channel numbers that designate carrier frequencies so close to the operating band edges that the
carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 50,
75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99
channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5,
10, 15 and 20 MHz respectively.
NOTE 2: Restricted to E-UTRA operation when carrier aggregation is configured.

5.7.4  TX-RX frequency separation

a) Thedefault EFUTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separationis
specified in Table 5.7.4-1 for the TX and RX channel bandwidths defined in Table 5.6.1-1
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Table 5.7.4-1: Default UE TX-RX frequency separation

E-UTRA Operating Band TX - RX
carrier centre frequency
separation

1 190 MHz
2 80 MHz.
3 95 MHz.
4 400 MHz
5 45 MHz
6 45 MHz
7 120 MHz
8 45 MHz
9 95 MHz
10 400 MHz
11 48 MHz
12 30 MHz
13 -31 MHz
14 -30 MHz
17 30 MHz
18 45 MHz
19 45 MHz
20 -41 MHz
21 48 MHz
22 100 MHz
23 180 MHz
24 -101.5 MHz
25 80 MHz
26 45 MHz
27 45 MHz
28 55 MHz

b) The use of other TX channel to RX channel carrier centre frequency separation is not precluded and is intended to
form part of alater release.

5.7.4A TX-RX frequency separation for CA

For intra-band contiguous carrier aggregation, the same TX-RX frequency separation as specified in Table 5.7.4-1 is
applied to PCC and SCC, respectively.

5] Transmitter characteristics

6.1 General

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or
multiple transmit antenna(s). For UE with integral antenna only, areference antennawith again of 0 dBi is assumed.

6.2 Transmit power
6.2.1 Void

6.2.2 UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel

bandwidth for non CA configuration and UL-MIMO unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms).
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Table 6.2.2-1: UE Power Class

EUTRA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
1 23 +2
2 23 +2°
3 23 +2°
4 23 2
5 23 2
6 23 +2
7 23 +2°
8 23 +2°
9 23 2
10 23 2
11 23 +2
12 23 +2°
13 23 2
14 31 +2/-3 23 2
17 23 +2
18 23 +2°
19 23 2
20 23 +2°
21 23 2
22 23 +2/-3.5°
23 23° +2°
24 23 2
25 23 +2°
26 23 +2°
27 23 +2
28 23 +2/-2.5
33 23 2
34 23 +2
35 23 +2
36 23 +2
37 23 2
38 23 2
39 23 +2
40 23 +2
41 23 +2°
42 23 +2/-3
43 23 +2/-3
44 23 +2/[-3]
NOTE 1: Void
NOTE 2: ?refers to the transmission bandwidths (Figure 5.6-1) confined within Fy._ow and Fu_jow+ 4 MHZz or
FuL_nigh — 4 MHz and Fuyc_nigh, the maximum output power requirement is relaxed by reducing the lower
tolerance limit by 1.5 dB
NOTE 3: For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.
NOTE 4: Ppowerciass IS the maximum UE power specified without taking into account the tolerance
NOTE 5: For a UE that supports both Band 18 and Band 26, the maximum output power requirement is relaxed by
reducing the lower tolerance limit by 1.5 dB for transmission bandwidths confined within 815 MHz and
818 MHz.
NOTE 6: When NS_20 is signalled, the total output power within 2000-2005 MHz shall be limited to 7 dBm.
6.2.2A UE maximum output power for CA

The following UE Power Classes define the maximum output power for any transmission bandwidth within the
aggregated channel bandwidth.

The maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The
period of measurement shall be at least one sub frame (1ms).

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the requirements in subclause 6.2.2 apply.
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For intra-band contiguous carrier aggregation the maximum output power is specified in Table 6.2.2A-1.

Table 6.2.2A-1: CA UE Power Class

E-UTRA CA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
Configuration (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
CA 1C 23 +2/-2
CA_7C 23 +2/-2°
CA _38C 23 +2/-2
CA 40C 23 +2/-2
CA 41C 23 +2/-2°
NOTE 1: Void

NOTE 2: If all transmitted resource blocks (Figure 5.6A-1) over all component carriers are confined within Fu._jow and
FuL_tow+ 4 MHz or/and Fyc_nigh — 4 MHz and Fy_nigh, the maximum output power requirement is relaxed by
reducing the lower tolerance limit by 1.5 dB

NOTE 3: Ppowerciass IS the maximum UE power specified without taking into account the tolerance

NOTE 4: For intra-band contiguous carrier aggregation the maximum power requirement should apply to the total
transmitted power over all component carriers (per UE).

For intra-band non-contiguous carrier aggregation with one uplink carrier on the PCC, the requirementsin subclause
6.2.2 apply.

6.2.2B UE maximum output power for UL-MIMO

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the maximum output power
for any transmission bandwidth within the channel bandwidth is specified in Table 6.2.2B-1. The requirements shall be
met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UE supporting UL-MIMO, the maximum
output power is measured as the sum of the maximum output power at each UE antenna connector. The period of
measurement shall be at least one sub frame (1ms).
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Table 6.2.2B-1: UE Power Class for UL-MIMO in closed loop spatial multiplexing scheme

EUTRA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
1 23 +2/-3
2 23 +2/-3°
3 23 +2/-3°
4 23 +2/-3
5 23 +2/-3
6 23 +2/-3
7 23 +2/-3°
8 23 +2/-3°
9 23 +2/-3
10 23 +2/-3
11 23 +2/-3
12 23 +2/-3°
13 23 +2/-3
14 23 +2/-3
17 23 +2/-3
18 23 +2/-3
19 23 +2/-3
20 23 +2/-3°
21 23 +2/-3
22 +2/-4.5°
23 23 +2/-3
24 23 +2/-3
25 23 +2/-3°
26 23 +2/-3°
27 23 +2/-3
28 23 +2/[-3]
33 23 +2/-3
34 23 +2/-3
35 23 +2/-3
36 23 +2/-3
37 23 +2/-3
38 23 +2/-3
39 23 +2/-3
40 23 +2/-3
41 23 +2/-3°
42 23 +2/-4
43 23 +2/-4
44 23 +2/[-3]
NOTE 1: Void
NOTE 2: 2 refers to the transmission bandwidths (Figure 5.6-1) confined within Fu__jow and Fur_ow+ 4 MHz or
FuL_nigh — 4 MHz and Fuyc_nigh, the maximum output power requirement is relaxed by reducing the lower
tolerance limit by 1.5 dB
NOTE 3: For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.
NOTE 4: Ppowerciass IS the maximum UE power specified without taking into account the tolerance

Table 6.2.2B-2: UL-MIMO configuration in closed-loop spatial multiplexing scheme

Transmission mode DCI format Codebook Index

Mode 2 DCI format 4 Codebook index 0

For single-antenna port scheme, the requirements in subclause 6.2.2 apply.
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6.2.3 UE maximum output power for modulation / channel bandwidth

For UE Power Class 1 and 3, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table
6.2.2-1due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table
6.2.3-1.

Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1 and 3

Modulation Channel bandwidth / Transmission bandwidth (Ngrs) MPR (dB)
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >5 >4 >8 >12 > 16 >18 <1
16 QAM <5 <4 <8 <12 <16 <18 <1
16 QAM >5 >4 >8 >12 > 16 > 18 <2

For PRACH, PUCCH and SRS transmissions, the allowed MPR is according to that specified for PUSCH QPSK
modulation for the corresponding transmission bandwidth.

For each subframe, the MPR is evaluated per ot and given by the maximum value taken over the transmission(s)
within the slot; the maximum MPR over the two slotsis then applied for the entire subframe.

For transmissions with non-contiguous resource allocation in single component carrier, the allowed Maximum Power
Reduction (MPR) for the maximum output power in table 6.2.2-1, is specified as follows

MPR = CEIL {M,, 0.5}
Where M, is defined as follows
M, = 8.00-10.12A ; 0.00< A <0.33
5.67 - 3.07A ; 0.33< A <0.77
3.31 ;0.77< A<1.0
Where

A= NRB_aIIoc/ Nges.

CEIL{M, 0.5} meansrounding upwardsto closest 0.5dB, i.e. MPR € [3.0,354.0455.0556.0657.07.5
8.0]

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5 apply.

6.2.3A UE Maximum Output power for modulation / channel bandwidth for
CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band (Table 5.6A-1), the requirementsin
subclause 6.2.3 apply.

For intra-band contiguous carrier aggregation the allowed Maximum Power Reduction (MPR) for the maximum output
power in Table 6.2.2A-1due to higher order modulation and contiguously aggregated transmit bandwidth configuration
(resource blocks) is specified in Table 6.2.3A-1. In case the modulation format is different on different component
carriers then the MPR is determined by the rules applied to higher order of those modulations.
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Table 6.2.3A-1: Maximum Power Reduction (MPR) for Power Class 3

Modulation CA bandwidth Class C MPR
50RB +100 | 75RB + 75 75 RB+100 | 100 RB + 100 (dB)
RB RB RB RB
QPSK >12 and < >16 and = >16 and = >18 and = <1
50 75 75 100
QPSK > 50 >75 >75 > 100 <2
16 QAM <12 <16 <16 <18 <1
16 QAM >12 and < >16 and = >16 and = >18 and = <2
50 75 75 100
16 QAM > 50 >75 >75 > 100 <3

For PUCCH and SRS transmissions, the allowed MPR is according to that specified for PUSCH QPSK modulation for
the corresponding transmission bandwidth.

For intra-band contiguous carrier aggregation bandwidth class C with non-contiguous resource allocation, the allowed
Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1 is specified as follows

MPR = CEIL {M,, 0.5}

Where M, is defined as follows

Ma= 82 ;0<A<0.025
9.2-40A ; 0.025< A <0.05
8—-16A ;0.056 <A<0.25
4.83-3.33A ;025<A <04,
3.83-0.83A ;04<A<],

Where
A = Ngg_aloc/ NRe_agg.

CEIL{M, 0.5} meansrounding upwardsto closest 0.5dB, i.e. MPRe [3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5,
8.0, 8.5]

For intra-band carrier aggregation, the MPR is evaluated per dot and given by the maximum val ue taken over the
transmission(s) on all component carriers within the dot; the maximum MPR over the two dotsis then applied for the
entire subframe.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5A apply.
For intra-band non-contiguous carrier aggregation with one uplink carrier on the PCC, the requirementsin subclause

6.2.3 apply.

6.2.3B UE maximum output power for modulation / channel bandwidth for
UL-MIMO

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power
Reduction (MPR) for the maximum output power in Table 6.2.2B-1 is specified in Table 6.2.3-1. The requirements
shall be met with UL-MIMO configurations defined in Table 6.2.2B-2. For UE supporting UL-MIMO, the maximum
output power is measured as the sum of the maximum output power at each UE antenna connector.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5B apply.

For single-antenna port scheme, the requirements in subclause 6.2.3 apply.
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6.2.4

Additional ACLR and spectrum emission reguirements can be signalled by the network to indicate that the UE shall
also meet additional requirementsin a specific deployment scenario. To meet these additional requirements, Additional
Maximum Power Reduction (A-MPR) is allowed for the output power as specified in Table 6.2.2-1. Unless stated
otherwise, an A-MPR of 0 dB shall be used.

UE maximum output power with additional requirements

For UE Power Class 1 and 3 the specific requirements and identified subclauses are specified in Table 6.2.4-1 along
with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified
below in Table 6.2.4.-1 to 6.2.4-15 are in addition to the allowed MPR requirements specified in subclause 6.2.3.

Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

Network Requirements E-UTRA Band Channel Resources A-MPR (dB)
Signalling (subclause) bandwidth | Blocks (Nrg)
value (MHz)
NS_01 6.6.2.1.1 Tabless1 | 73510 ) Table 561 N/A
3 >5 <1
5 >6 <1
NS_03 6.6.2.2.1 2 419,23, 25 10 >6 <1
' 15 >8 <1
20 >10 <1
5 >6 <1
NS_04 6.6.2.2.2 4l 10, 15, 20 Table 6.2.4-4
NS_05 6.6.3.3.1 1 10,15,20 =50 <1
NS 06 6.6.2.2.3 12,13, 14,17 1.4,3,5,10 Table 5.6-1 N/A
6.6.2.2.3
NS_07 6.6.3.3.2 13 10 Table 6.2.4-2
NS 08 6.6.3.3.3 19 10, 15 > 44 <
NS_09 6.6.3.3.4 21 10, 15 > 40 =
. .6.3.3. , S5 >
NS 10 20 15, 20 Table 6.2.4-3
6.6.2.2.1 1.4, 3,5, 10,
NS_11 6.6.3.3.13 23 15, 20 Table 6.2.4-5
NS 12 6.6.3.3.5 26 1.4,3,5 Table 6.2.4-6
NS 13 6.6.3.3.6 26 5 Table 6.2.4-7
NS 14 6.6.3.3.7 26 10, 15 Table 6.2.4-8
1.4, 3,5, 10, Table 6.2.4-9
NS_15 6.6.3.3.8 26 15 Table 6.2.4-10
Table 6.2.4-11, Table 6.2.4-12,
NS_16 6.6.3.3.9 27 3,5,10 Table 6.2.4-13
NS 17 6.6.3.3.10 28 5,10 Table 5.6-1 N/A
NS_18 6.6.3.3.11 28 > 22 =1
— 10, 15, 20 21 s4
NS 19 6.6.3.3.12 44 10, 15, 20 Table 6.2.4-14
6.2.2
NS_20 6.6.2.2.1 23 5, 10, 15, 20 Table 6.2.4-15
6.6.3.3.14
6.6.3.3.15 42,43 Table 6.2.4-16
NS_22 6.633.16 5, 10, 15, 20
NS 32 - - - - -
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Table 6.2.4-2: A-MPR for “NS_07"

Parameters Region A Region B Region C
RBstart 0-12 13-18 19-42 43 — 49
Lers [RBS] 68 | ! tg_‘zg“d >8 >18 <2
A-MPR [dB] <8 <12 <12 <6 <3

NOTE 1; RBgart indicates the lowest RB index of transmitted resource blocks

NOTE 2; Lcre is the length of a contiguous resource block allocation

NOTE 3: For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a
per slot basis.

NOTE 4; For intra-subframe frequency hopping between two regions, the larger A-MPR value of
the two regions may be applied for both slots in the subframe.

Table 6.2.4-3: A-MPR for “NS_10"

bandCV\?izrtlrrl] ?vllez] Parameters Region A
RBstart O _ 10
15 Lcre [RBS] 120
A-MPR [dB] =
RBstart O _ 15
20 Lcre [RBS] 120
A-MPR [dB] o

NOTE 1: RBsguar indicates the lowest RB index of transmitted resource blocks

NOTE 2: Lcrs is the length of a contiguous resource block allocation

NOTE 3: For intra-subframe frequency hopping which intersects Region A, notes 1 and 2 apply
on a per slot basis

For intra-subframe frequency hopping which intersect Region A, the larger A-MPR
value may be applied for both slots in the subframe

NOTE 4:

Table 6.2.4-4: A-MPR requirements for "NS_04" with bandwidth >5MHz

Channel Parameters Region A Region B Region C
bandwidth
[MHZz]
10 RBstart 0-12 13-36 37-49
RBstart + Lcre [RBS] N/A >37 N/A S
A-MPR [dB] <3dB <2dB <3dB
15 RBstart 0-18 19 - 55 56 — 74
RBstart + Lcre [RBS] N/A >56 N/A S
A-MPR [dB] <3dB <2dB <3dB
20 RBstart 0-24 25-74 75-99
RBstart + Lcre [RBS] N/A >75 N/A®
A-MPR [dB] <3dB <2dB <3dB
NOTE 1: RBsgar indicates the lowest RB index of transmitted resource blocks
NOTE 2: Lcre is the length of a contiguous resource block allocation
NOTE 3: *refers to any RB allocation that starts in Region A or C is allowed the specified A-MPR
NOTE 4: For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis
NOTE 5: For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for
both slots in the subframe
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Table 6.2.4-5: A-MPR for "NS_11"

Channel Parameters
Bandwidth
[MHZz]

Fc [MHZ] <2004 22004

3 Lcre [RBS] 1-15 >5
A-MPR [dB] <5 <1
Fc [MHz] <2004 2004 < Fc <2007 22007

. Lcrs [RBS] 1-25 1-6 & 8-12 >6

15-25

A-MPR [dB] <7 <4 0 <1
Fc [MHZ] 2005 < Fc <2015 2015
RBstart 0-49 0-49

10 Lors [RBS] 150 150
A-MPR [dB] <12 0
Fc [MHz] <2012.5
RBstart 0-4 5-21 22-56 57-74
Lcrs [RBS] 21 7-50 | 0-6&250 | <25 | >25 >0
A-MPR [dB] <15 <7 <10 0 <6 <15

15 Fc [MHz] 2012.5
RBstart 0-12 13-39 40-65 66-74

> (69 —
> > >

Lcre [RBS] >1 >30 | <30 RBux) 21
A-MPR [dB] <10 <6 0 <2 <6.5
Fc [MHz] 2010
RBstart 0-12 13-29 30-68 69-99

20 Lere [RB] >1 | 1060 | 2% | 104 | 225 | =21

>60

A-MPR [dB] <15 <7 <10 0 <7 <15
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Table 6.2.4-6: A-MPR for “NS_12"

Channel
bandwidth Parameters Region A Region B
[MHZz]
RBstart 0 1-2
1.4 Lcre [RBS] <3 =4 24
A-MPR [dB] <3 <6 <3
RBstart 0-3 4-5
3 Lcrs [RBS] 4-9 1-3 and 10-15 29
A-MPR [dB] <4 <3 <3
RBstart 0-6 7-9
5 Lcrs [RBS] <8 29 215
A-MPR [dB] <5 <3 <3

Table 6.2.4-7: A-MPR for “NS_13"

Channel
bandwidth Parameters Region A
[MHZz]
RBstart 0'2
5 Lcre [RBS] <5 218
A-MPR [dB] <3 <2
Table 6.2.4-8: A-MPR for “NS_14"
Channel
bandwidth Parameters Region A
[MHZ]
RBstart 0
10 Lcrs [RBS] <5 =50
A-MPR [dB] <3 <1
RBstart <8
15 Lcre [RBS] <16 =50
A-MPR [dB] <3 <1

Table 6.2.4-9: A-MPR for “NS_15" for E-UTRA highest channel edge > 845 MHz and < 849 MHz

Channel Parameters Region A Region B Region C
bandwidth
[MHZz]

1.4 RBend [RB] 4-5
' A-MPR [dB] <3

RBend [RB] 0-1 8-12 13-14
3 Lcre [RB] <2 28 >0
A-MPR [dB] <4 <4 <9

RBend [RB] 0-4 12-19 20-24
5 Lcrs [RB] <2 >8 >0
A-MPR [dB] <4 <5 <9

RBend [RB] 0-12 23-36 37-49
10 Lcre [RB] <2 215 >0
A-MPR [dB] <4 <6 <9

RBend [RB] 0-20 26-53 54-74
15 Lcre [RB] <2 220 >0
A-MPR [dB] <4 <5 <9
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Table 6.2.4-10: A-MPR for “NS_15" for E-UTRA highest channel edge < 845 MHz

Channel Parameters Region A Region B Region C
bandwidth
[MHZz]

RBend [RB] 19-24

5 Lcre [RB] >18
A-MPR [dB] <2
RBend [RB] 0-4 29-44 45-49

10 Lcre [RB] =2 224 >0
A-MPR [dB] <4 <4 <9
RBend [RB] 0-12 44-61 62-74

15 Lcre [RB] <2 >20 >0
A-MPR [dB] <4 <5 <9

Table 6.2.4-11: A-MPR for “NS_16" with channel lower edge at 2807 MHz and <808.5 MHz

Channel
bandwidth Parameter Region A Region B Region C Region D Region E
[MHZz]
RBstart 0 1-2
3MHz | Lcre [RBS] 212 12
A-MPR [dB] <2 <1
RBstart 0-1 2 2-9 2-5
5 MHz Lcre [RBS] 1-25 12 15-18 20
A-MPR [dB] <5 <1 <2 <3
RBstart 0-8 0-14 15-20 15-24
10 MHz Lcre [RBS] 1-12 15-20 224 230 24-27
A-MPR [dB] <5 <3 <7 <3 <1

Table 6.2.4-12: A-MPR for “NS_16" with channel lower edge at 2808.5 MHz and <812 MHz

Channel
bandwidth Parameter Region A Region B Region C Region D Region E
[MHZz]
RBstart 0 0-1 1-5
5 MHz Lcrs [RBS] 16-20 224 16-20
A-MPR [dB] <2 <3 <1
RBstart 0-6 0-10 0-14 11-20
10 MHz Lcrs [RBS] 1-12 15-20 24-32 236 24-32
A-MPR [dB] <5 <2 <4 <5 <1
Table 6.2.4-13: A-MPR for “NS_16" with channel lower edge at 2812 MHz
Channel
bandwidth Parameter Region A Region B Region C Region D
[MHZz]
RBstart 0-9 0 1-14 0-5
10 MHz Lcre [RBS] 27-32 36-40 36-40 245
A-MPR [dB] <1 <2 <1 <3
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Table 6.2.4-14: A-MPR for “NS_19"

Channel
bandwidth Parameters Region A Region B
[MHZz]
RBstart 0-6
10 Lcre [RBS] >40
A-MPR [dB] <1
RBstart 0-6 7-20
15 Lcrs [RBS] <18 236 242
A-MPR [dB] <2 <3 <2
RBstart 0-14 15-30
20 Lcrs [RBS] <40 245 =50
A-MPR [dB] <2 <3 <2
Table 6.2.4-15: A-MPR for "NS_20"
Channel Parameters
Bandwidth
[MHZz]
Fc [MHz] <2007.5 2007.5 < Fc < 2012.5 2012.5 < Fc <2017.5
5 RBstart <24 0-3 4-6 <24
Lcre [RBS] >0 15-19 =20 218 1-25
A-MPR [dB] <17 <1 <4 <2 <0
Fc [MHz] 2005
RBstart 0-25 26-34 35-49
Lcrs [RBS] >0 8-15 >15 >0
10 A-MPR [dB] <16 <2 <5 <6
Fc [MHZz] 2015
RBstart 0-5 6-10
Lcrs [RBS] 232 240
A-MPR [dB] <4 <2
Fc [MHZz] 2012.5
15 RBstart 0-14 15-24 25-39 61-74
Lcrs [RBS] 1-9 & 40-75 10-39 24-29 230 236 <6
A-MPR [dB] <11 <6 <1 <7 <5 <6
Fc [MHZ] 2010
20 RBstart 0-21 22-31 32-38 39-49 50-68 69-99
Lcrs [RBS] >0 1-9&31-75 | 10-30 215 224 225 >0
A-MPR [dB] <17 <12 <6 <9 <7 <5 <16
NOTE 1: When NS_20 is signaled the minimum requirements for the 10 MHz bandwidth are specified for E-UTRA

UL carrier center frequencies of 2005 MHz or 2015 MHz.

NOTE 2:

E-UTRA UL carrier center frequency of 2012.5 MHz.

When NS_20 is signaled the minimum requirements for the 15 MHz channel bandwidth are specified for
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Table 6.2.4-16: A-MPR for "NS_22"

Channel Parameters Region A Region B Region C Region D
bandwidth [MHZ]
5 No A-MPR is needed for 5 MHz channel bandwidth
10 RBstart 0-13 0-17 <6 212
Lcrs [RBS] > 36 33-36 <32 =32
RBstart + LCRB N/A N/A N/A 244
[RBs]
A-MPR [dB] 4 3 3 3
15 RBstart 0'24 0-38 S 14 = 23
Lcre [RBS] > 50 37-50 <36 <36
RBstart + LCRB 259
[RBs] N/A N/A N/A
A-MPR [dB] 5 4 3 3
20 RBstart 0-35 0-51 <21 231
Lcre [RBS] > 64 49-64 <48 <48
RBstart + LCRB 279
[RBs] N/A N/A N/A
A-MPR [dB] 5 4 3 3
NOTE 1; RBsgar indicates the lowest RB index of transmitted resource blocks
NOTE 2; Lcre is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.
NOTE 4; For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may
be applied for both slots in the subframe.

For PRACH, PUCCH and SRS transmissions, the allowed A-MPR is according to that specified for PUSCH QPSK
modulation for the corresponding transmission bandwidth.

For each subframe, the A-MPR is evaluated per slot and given by the maximum value taken over the transmission(s)
within the slot; the maximum A-MPR over the two slots is then applied for the entire subframe.

For the UE maximum output power modified by A-MPR, the power limits specified in subclause 6.2.5 apply.

6.2.4A UE maximum output power with additional requirements for CA

Additional ACLR, spectrum emission and spurious emission requirements for carrier aggregation can be signalled by
the network to indicate that the UE shall also meet additional requirementsin a specific deployment scenario. To meet
these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the CA Power Class as
specified in Table 6.2.2A-1.

If for intra-band carrier aggregation the UE is configured for transmissions within an E-UTRA channel bandwidth, then
subclauses 6.2.3 and 6.2 4 apply with the Network Signaling value indicated by the | E additional SpectrumEmission of
the PCC.

For intra-band contiguous aggregation with the UE configured for transmissions within the aggregated channel
bandwidth, the maximum output power reductions specified in Table 6.2.4A-1 is allowed when the applicable CA
network signalling value is indicated by the IE additional SpectrumEmissionSCell-r10. Then clause 6.2.3A does not
apply, i.e. carrier aggregation MPR = 0 dB.
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Table 6.2.4A-1: Additional Maximum Power Reduction (A-MPR) for CA

CA Network Signalling value | Requirements | Uplink CA Configuration | A-MPR [dB]
(subclause) (subclause)
CA_NS 01 6.6.3.3A.1 CA_1C 6.2.4A.1
CA_NS_02 6.6.3.3A.2 CA_1C 6.2.4A.2
CA_NS_03 6.6.3.3A.3 CA_1C 6.2.4A.3
CA_NS 04 6.6.2.2A.1 CA_41C 6.2.4A4
CA_NS_05 6.6.3.3A4 CA_38C 6.2.4A.5
CA_NS_06 6.6.3.3A.5 CA_7C 6.2.4A.6

For PUCCH and SRS transmissions, the allowed A-MPR is according to that specified for PUSCH QPSK modulation
for the corresponding transmission bandwidth.

For intra-band carrier aggregation, the A-MPR is eval uated per slot and given by the maximum value taken over the
transmission(s) on all component carriers within the dot; the maximum A-MPR over the two dlotsis then applied for
the entire subframe.

For the UE maximum output power modified by A-MPR specified in table 6.2.4A-1, the power limits specified in
subclause 6.2.5A apply.
6.2.4A.1

If the UE is configured to CA_1C and it receives IE CA_NS 01 the allowed maximum output power reduction applied
to transmissions on the PCC and the SCC for contiguously aggregated signalsis specified in table 6.2.4A.1-1.

A-MPR for CA_NS_01 for CA_1C

Table 6.2.4A.1-1: Contiguous allocation A-MPR for CA_NS_01

. RBstart + Lcrs A-MPR for QPSK and 16-
CA_1C: CA_Ns_01 RBstart Lcre [RBS] [RBs] QAM [dB]
0-23and
176 — 199 >0 N/A <12.0
100RB/100RB 24 - 105 > 64 N/A <6.0
106 — 175 N/A > 175 <5.0
0-6 and 143 0<Llcre=10 N/A <11.0
- 149 > 10 N/A <6.0
75RB/75RB
7-90 > 44 N/A <5.0
91 -142 N/A > 142 <20
NOTE 1: RB siart indicates the lowest RB index of transmitted resource blocks
NOTE 2: L _crs is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot
basis
NOTE 4: For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be
applied for both slots in the subframe

If the UE is configured to CA_1C and it receives IE CA_NS 01 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows

A-MPR = CEIL {Mj,, 0.5}
Where M, is defined as follows

My= -225A+17 :0<A<0.20
11.0A +14.7 0.20<A <0.70
17A+82 0.70<A<1

Where A = Ngg aioc/ Nra_agg.
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6.2.4A.2 A-MPR for CA_NS 02 for CA_1C

If the UE is configured to CA_1C and it receives IE CA_NS 02 the allowed maximum output power reduction applied
to transmission on the PCC and the SCC for contiguously aggregated signalsis specified in Table 6.2.4A.2-1.

Table 6.2.4A.2-1: Contiguous allocation A-MPR for CA_NS_02

CA_1C: CA_NS_02 RBend Lers [RBS] A'MEGRJSLSAFEEE]E‘”"
0-20 >0 <4dB
2146 >0 <3dB
100 RB /100 RB 47 -99 > RBeng - 20 <3dB
100 — 184 > 75 <6dB
185 - 199 >0 <10dB
0-48 >0 <2dB
49— 80 > RBeng - 20 <3dB
75RB /75 RB 81-129 > 60 <5dB
130 — 149 > 84 <6dB
130 — 149 1-84 <2dB

If the UE is configured to CA_1C and it receives IE CA_NS 02 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows:

A-MPR = CEIL {M, 0.5}

Where M, is defined as follows

My= -225A+17 :0<A<0.20
11.0A +14.7 :0.20<A <0.70
17A+82 0.70<A<1

Where A = Ngg aioc/ Nra_agg.

6.2.4A.3 A-MPR for CA_NS_03 for CA_1C

If the UE is configured to CA_1C and it receives IE CA_NS 03 the allowed maximum output power reduction applied
to transmission on the PCC and the SCC for contiguously aggregated signalsis specified in Table 6.2.4A.3-1.
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Table 6.2.4A.3-1: Contiguous allocation A-MPR for CA_NS_03

) A-MPR for QPSK and
CA_1C: CA_NS_03 RBend Lcre [RBS] 16-QAM [dB]
0-26 >0 <10dB
27 -63 2 RBeng - 27 <6dB
27 -63 < RBeng - 27 <1dB
100 RB /100 RB
64 — 100 > RBend - 20 <4dB
101 -171 > 68 <7dB
172 -199 >0 <10dB
0-20 >0 <10dB
21-45 >0 <4dB
46 - 75 > RBeng — 13 <2dB
75RB/75RB
76 - 95 > 45 =5dB
96 — 149 > 43 =8dB
120 - 149 1-43 <6dB

If the UE is configured to CA_1C and it receives IE CA_NS 03 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows:

A-MPR = CEIL {M, 0.5}
Where M, is defined as follows
My = -23.33A +17.5 ;0<A<0.15
-7.65A + 15.15 ;015<A<1
Where A = Ngg aioc/ Nra_agg.

6.2.4A.4 A-MPR for CA_NS_04

If the UE is configured to CA_41C and it receives IE CA_NS 04 the allowed maximum output power reduction applied
to transmission on the PCC and the SCC for contiguoudly aggregated signalsis specified in Table 6.2.4A.4-1.

Table 6.2.4A.4-1: Contigous Allocation A-MPR for CA_NS_04

CA Bandwidth RBstart Lcre RBstart + Lcre A-MPR for A-MPR for
Class C [RBs] [RBs] QPSK [dB] 16QAM [dB]
50RB /100 RB 0—44 and 105 — 149 >0 N/A <4dB <4dB
45 -104 N/A >105 <3dB <4dB
75RB/75RB 0 —44 and 105 — 149 >0 N/A <4dB <4dB
45-104 N/A >105 <4dB <4dB
100 RB/75 RB 0—-49and 125-174 >0 N/A <4dB <4dB
50 -124 N/A >125 <3dB <4dB
100 RB /100 RB 0 -59 and 140 — 199 >0 N/A <3dB <4dB
60— 139 N/A >140 <3dB <4dB
NOTE 1: RBsiar indicates the lowest RB index of transmitted resource blocks
NOTE 2: Lcrs is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis
NOTE 4: For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied
for both slots in the subframe

If the UE is configured to CA_41C and it receives IE CA_NS 04 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows
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A-MPR = CEIL {M, 0.5}

Where M, is defined as follows

M, = 105, 0<A<0.05
=-50.0A + 13.00, 0.05<A <0.15
=-4.0A + 6.10, 0.15< A <0.40
=-0.83A +4.83, 040<A<1

Where A = Ngg _aioc / Nra_agg.

6.24A5  A-MPR for CA_NS_05 for CA_38C

If the UE is configured to CA_38C and it receives IE CA_NS 05 the allowed maximum output power reduction applied
to transmission on the PCC and the SCC for contiguously aggregated signalsis specified in Table 6.2.4A.5-1.

Table 6.2.4A.5-1: Contigous Allocation A-MPR for CA_NS_05

A-MPR for QPSK and
CA_38C RBend LCRB [RBS] 16-QAM [dB]
0-12 >0 <5dB
13-79 > RBend — 13 <2dB
100RB/100RB
80— 180 >60 <6dB
181 -199 >0 <11dB
0-70 > max (0, RBend -10) <2dB
71- 108 > 60 <5dB
75RB/75RB 109 - 139 >0 =<5dB
140 - 149 <70 <2dB
140 - 149 >70 <6dB
NOTE 1: RBeng indicates the highest RB index of transmitted resource blocks
NOTE 2: Lcrs is the length of a contiguous resource block allocation
NOTE 3: For intra-subframe frequency hopping which intersects regions, notes 1 and 2
apply on a per slot basis
NOTE 4: For intra-subframe frequency hopping which intersects regions, the larger A-
MPR value may be applied for both slots in the subframe

If the UE is configured to CA_38C and it receives IE CA_NS 05 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows

A-MPR = CEIL {M,, 0.5}

Where MA is defined as follows
Ma=-14.17 A + 16.50 ;0<A<0.60
-250A +9.50 ;0.60<A<1

Where A = Ngg aioc/ Nra_agg.

6.2.4A.6 A-MPR for CA_NS_06

If the UE is configured to CA_7C and it receives IE CA_NS_06 the allowed maximum output power reduction applied
to transmission on the PCC and the SCC for contiguously aggregated signalsis specified in Table 6.2.4A.6-1.
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Table 6.2.4A.6-1: Contiguous Allocation A-MPR for CA_NS_06

A assC | RBm Lera [RB] oA ]
0-22 >0 <[4 dB
23 — 105 > RBend — 10 <2dB
100RB/100RB 106 — 142 > 75 <3dB
143 - 177 >70 <5dB
178 - 199 >0 <10dB
0-7 >0 <5dB
20- 74 > RBeng — 10 <2dB
75RB/75RB 75 — 109 >64 <2dB
110 — 144 >35 <6dB
145 — 149 >0 <10dB

If the UE is configured to CA_7C and it receives IE CA_NS_06 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell with non-contiguous resource allocation is defined as follows:

A-MPR = CEIL {M, 0.5}
Where M, is defined as follows
My = -23.33A +17.5 ;0<A<0.15
-7.65A + 15.15 ;015<A<1

Where A = Ngg _aioc / Nra_agg.

6.2.4B UE maximum output power with additional requirements for UL-
MIMO

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the A-MPR values specified
in subclause 6.2.4 shall apply to the maximum output power specified in Table 6.2.2B-1. The requirements shall be met
with the UL-MIMO configurations specified in Table 6.2.2B-2. For UE supporting UL-MIMO, the maximum output
power is measured as the sum of the maximum output power at each UE antenna connector. Unless stated otherwise, an
A-MPR of 0 dB shall be used.

For the UE maximum output power modified by A-MPR, the power limits specified in subclause 6.2.5B apply.

For single-antenna port scheme, the requirements in subclause 6.2.4 apply.

6.2.5  Configured transmitted power

The UE is allowed to set its configured maximum output power Povax ¢ for serving cell ¢. The configured maximum
output power Peoyax ¢ IS set within the following bounds:

Pemax_Le < Pomax,c < Pomax_Hie
with
Povax_Lc = MIN {Pemax,c— ATc o Prowerciass — MAX(MPR; + A-MPR; + AT g + AT, P-MPR) }
Pemax_He = MIN { Pemax,c: ProwerCiass}
where

- Pemaxcisthevauegiven by |[E P-Max for serving cell ¢, defined in [7];
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- Ppowerciass IS the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in
the Table 6.2.2-1;

- MPR; and A-MPR; for serving cell ¢ are specified in subclause 6.2.3 and subclause 6.2.4, respectively;

- ATgisthe additional tolerance for serving cell ¢ as specified in Table 6.2.5-2; AT g = 0 dB otherwise;

- ATcc=15dB when Note 2 in Table 6.2.2-1 applies,

- ATc=0dB when Note 2 in Table 6.2.2-1 does not apply.

P-MPR; is the allowed maximum output power reduction for

a) ensuring compliance with applicable electromagnetic energy absorption requirements and addressing
unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(S)
for scenarios not in scope of 3GPP RAN specifications;

b) ensuring compliance with applicable el ectromagnetic energy absorption requirements in case of proximity
detection is used to address such requirements that require alower maximum output power.

The UE shall apply P-MPR for serving cell ¢ only for the above cases. For UE conducted conformance testing P-MPR
shall be 0 dB

NOTE 1: P-MPR, was introduced in the Pcyax ¢ €quation such that the UE can report to the eNB the available
maximum output transmit power. This information can be used by the eNB for scheduling decisions.

NOTE 2: P-MPR. may impact the maximum uplink performance for the selected UL transmission path.

For each subframe, the Powax 1 ¢ for serving cell ¢ is evaluated per slot and given by the minimum value taken over the
transmission(s) within the slot; the minimum Pcyax_c Over the two dotsis then applied for the entire subframe.
Prowerciass Shall not be exceeded by the UE during any period of time.

The measured configured maximum output power Pyyax ¢ shall be within the following bounds:
PCMAX_L,C_ MAX{T., T(PCMAX_L,C)} < PUMAx,cf PCMAx_H,c+ T(PCMAX_H,C)

where T(Pcwax c) IS defined by the tolerance table below and applies to Poyax 1 c 8d Povax_nc Separately, while Ty is
the absolute value of the lower tolerance in Table 6.2.2-1 for the applicable operating band.

Table 6.2.5-1: Pcyax tolerance

Pcmax.c Tolerance T(Pcmax.c)
(dBm) (dB)

23 < Pcmaxc < 33 2.0

21 < Pcmaxc < 23 2.0

20 = Peuaxc <21 2.5

19 < Pcmaxce < 20 3.5

18 = Pcmaxe < 19 4.0

13 = PCMAX,C <18 5.0

8 < Pcmaxc < 13 6.0

-40 = Pcevaxce < 8 7.0

For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the
AT g isdefined for applicable bandsin Table 6.2.5-2.

ETSI



3GPP TS 36.101 version 11.11.0 Release 11 55 ETSI TS 136 101 V11.11.0 (2015-04)

Table 6.2.5-2: ATz

Inter-band CA E-UTRA Band AT, [dB]

Configuration
CA_1A-5A é 8:2
CA_1A-18A 118 82
CA_1A-19A 119 82
CA_1A-21A 211 8:2
CA_2A-17A 127 8:
CA_2A-29A 2 0.3
CA_3A-5A g 8:2
CA 3A-7A ‘3 8:2
CA_3A-8A z 82
CA 3A-20A 230 8:2
CA_4A-5A g 8:2
CA_4A-TA ‘7" 8:2
CA_4A-12A 142 8:‘2
CA_4A-13A 143 8:2
CA_4A-17A 147 gg
CA_4A-29A 4 0.3
CA_5A-12A 152 82
CA_5A-17A 157 82
CA_T7A-20A 270 82
CA_8A-20A 280 82
CA_11A-18A ﬂ; 82

NOTE 1: The above additional tolerances are only applicable for the E-UTRA operating
bands that belong to the supported inter-band carrier aggregation
configurations

NOTE 2: The above additional tolerances also apply in non-aggregated operation for the
supported E-UTRA operating bands that belong to the supported inter-band
carrier aggregation configurations

NOTE 3: In case the UE supports more than one of the above inter-band carrier
aggregation configurations and a E-UTRA operating band belongs to more than
one inter-band carrier aggregation configurations then:

- When the E-UTRA operating band frequency range is < 1GHz, the
applicable additional tolerance shall be the average of the tolerances above,
truncated to one decimal place for that operating band among the supported
CA configurations. In case there is a harmonic relation between low band
UL and high band DL, then the maximum tolerance among the different
supported carrier aggregation configurations involving such band shall be
applied

- When the E-UTRA operating band frequency range is >1GHz, the
applicable additional tolerance shall be the maximum tolerance above that
applies for that operating band among the supported CA configurations
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NOTE: The above additional tolerances do not apply to supported UTRA operating bands with frequency range
below 1 GHz that correspond to the E-UTRA operating bands that belong to the supported inter-band
carrier aggregation configurations when such bands are belonging only to band combination(s) where one
band is <1GHz and another band is>1.7GHz and there is no harmonic relationship between the low band
UL and high band DL . Otherwise the above additional tolerances also apply to supported UTRA
operating bands that correspond to the E-UTRA operating bands that belong to the supported inter-band
carrier aggregation configurations.

NOTE: To meet the AT g requirements for CA_3A-7A with state-of-the-art technology, an increase in power
consumption of the UE may be required. It is also expected that as the state-of-the-art technology evolves
in the future, this possible power consumption increase can be reduced or eliminated.

6.2.5A Configured transmitted power for CA

For uplink carrier aggregation the UE is alowed to set its configured maximum output power Pcuax ¢ for serving cell ¢
and itstotal configured maximum output power Peyax-

The configured maximum output power Poyax,c 0N serving cell ¢ shall be set as specified in subclause 6.2.5.

For uplink inter-band carrier aggregation, MPR; and A-MPR. apply per serving cell ¢ and are specified in subclause
6.2.3 and subclause 6.2.4, respectively. P-MPR ; accounts for power management for serving cell ¢. Pcyaxc IS
calculated under the assumption that the transmit power is increased independently on al component carriers.

For uplink intra-band contiguous carrier aggregation, MPR; = MPR and A-MPR; = A-MPR with MPR and A-MPR
specified in subclause 6.2.3A and subclause 6.2.4A respectively. There is one power management term for the UE,
denoted P-MPR, and P-MPR ; = P-MPR. Pcyax ¢ is calculated under the assumption that the transmit power is
increased by the same amount in dB on al component carriers.

Table 6.2.5A-1:Void
Thetotal configured maximum output power PCMAX shall be set within the following bounds:
Pemax_L < Pemax < Pemax_H
For uplink inter-band carrier aggregation with one serving cell ¢ per operating band,
Pemax_ L = MIN {1010g10)° MIN [ pemax.d (Atcc), Prowerciasd (MPre-a-mpre-Atc ¢ -Atig o) , Prowerciasd PMPrc], ProwerCiasst

Pomax_1 = MIN{10 10010 Y Pemax.c+ Prowerciass}
where
- Pemaxc iSthelinear value of Peyax, c Whichisgiven by IE P-Max for serving cell cin [7];

- Ppowerciass IS the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified
in the Table 6.2.2A-1; Prowerciass IS the linear value of Peowerciass,

- mpr.and ampr . are the linear values of MPR . and A-MPR .. as specified in subclause 6.2.3 and subclause 6.2.4,
respectively;

- pmpr.isthelinear value of P-MPR;

- Atcisthelinear value of AT¢.. Atc = 1.41 when Note 2 in Table 6.2.2-1 appliesfor aserving cell ¢, otherwise
AtC,C = 1,

- At isthelinear value of the inter-band relaxation term AT g Of the serving cell ¢ as specified in Table 6.2.5-2;
otherwise Atjg . = 1.

For uplink intra-band contiguous carrier aggregation,
Pomax L = MIN{10 10910 ¥ Pemax.c- ATc, Prowerciass — MAX(MPR + A-MPR + AT g ¢ + AT¢, P-MPR)}
Pemax 1= MIN{10 10010 ). Pemax,c» Prowerciasst

where
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- Pemaxc iSthelinear value of Pemax c Whichis given by |E P-Max for serving cell cin[7] ;

- Prowerciass 1S the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified
inthe Table 6.2.2A-1;

- MPR and A-MPR are specified in subclause 6.2.3A and subclause 6.2.4A respectively;
- ATgisthe additional tolerance for serving cell ¢ as specified in Table 6.2.5-2;
- P-MPR isthe power management term for the UE;

- ATcisthehighest value AT among al serving cells c in the subframe over both timeslots. AT = 1.5 dB when
Note 2 in Table 6.2.2A-1 applies to the serving cell ¢, otherwise AT = 0 dB.

For each subframe, the Pouax_( is evaluated per slot and given by the minimum value taken over the transmission(s)
within the slot; the minimum Poyax | over the two slots is then applied for the entire subframe. Ppoyerciass Shall not be
exceeded by the UE during any period of time.

The measured maximum output power Pywax over al serving cells shall be within the following range:
Pemax_L = T(Povax_1) < Pumax < Pomax_n+ T(Pomax_H)
Pumax = 1010010 3. Pumax.c

where pymax c denotes the measured maximum output power for serving cell ¢ expressed in linear scale. The tolerance
T(Pcmax) is defined by the table below and applies to Povax . and Powax 1 Separately.

Table 6.2.5A-2: Pcyax tolerance

Tolerance T(Pcwmax)

= Intra-band with two

CMAX active UL serving
(dBm) cells
(dB)
21 £ Pcmax £ 23 2.0
20 £ Pcuax < 21 [2.5]
19 = Pcuax < 20 [3.5]
18 = Pcuax < 19 [4.0]
13 = Pcuax < 18 [5.0]
8 < Pcuax <13 [6.0]
-40 £ Pcuax < 8 [7.0]

Table 6.2.5A-3: Void

6.2.5B Configured transmitted power for UL-MIMO

For UE supporting UL-MIMO, the transmitted power is configured per each UE.

The definitions of configured maximum output power Poyax ¢ the lower bound Peyviax 1. and the higher bound
Pemax_n,c SPecified in subclause 6.2.5 shall apply to UE supporting UL-MIMO, where

- Prowerciass 8d AT ¢ are specified in subclause 6.2.2B;

- MPR;isspecified in subclause 6.2.3B;

- A-MPR; is specified in subclause 6.2.4B.

The measured configured maximum output power Pywax ¢ for serving cell ¢ shall be within the following bounds:
PCMAx_L,c— MAX{T., TLOW(PCMAX_L,C)} < Pymax,c< PCMAX_H,C+ THIGH(PCMAX_H,C)

where TLOW(PCMAX_L,C) and THlGH(PCMAX_H,C) are defined as the tolerance and 3pp| iesto PCMAX_L,C and PCMAX_H,C
separately, while T is the absolute value of the lower tolerancein Table 6.2.2B-1 for the applicable operating band.
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For UE with two transmit antenna connectorsin closed-loop spatial amultiplexing scheme, the tolerance is specified in
Table 6.2.5B-1. The requirements shall be met with UL-MIMO configurations specified in Table 6.2.2B-2.

Table 6.2.5B-1: Pcuaxc tolerance in closed-loop spatial multiplexing scheme

Pcmax.c Tolerance Tolerance
(dBm) TLow(Pcmax L) (dB) TrigH(Pcmax_H.c) (dB)
Pcmaxc =23 3.0 2.0

22 < Pcuaxc < 23 5.0 20

21 < PCMAX,C <22 5.0 3.0

20 < Pouaxc <21 6.0 4.0

16 < PCMAX,C <20 5.0

11 < Pcmaxc < 16 6.0

-40 < Pcmaxc < 11 7.0

For single-antenna port scheme, the requirements in subclause 6.2.5 apply.

6.3 Output power dynamics
6.3.1  (Void)

6.3.2 Minimum output power
The minimum controlled output power of the UE is defined as the broadband transmit power of the UE, i.e. the power

in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a
minimum value.

6.3.2.1 Minimum requirement

The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not
exceed the values specified in Table 6.3.2.1-1.

Table 6.3.2.1-1: Minimum output power

Channel bandwidth / Minimum output power / Measurement
bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output -40 dBm
power
Measurement 1.08 MHz | 27 MHz | 45MHz | 9.0 MHz | 13.5 MHz | 18 MHz
bandwidth

6.3.2A UE Minimum output power for CA

For intra-band contiguous carrier aggregation, the minimum controlled output power of the UE is defined as the
transmit power of the UE per component carrier, i.e., the power in the channel bandwidth of each component carrier for
all transmit bandwidth configurations (resource blocks), when the power on both component carriers are set to a
minimum value.

6.3.2A.1 Minimum requirement for CA

For intra-band contiguous carrier aggregation the minimum output power is defined as the mean power in one sub-
frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3.2A.1-1.
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Table 6.3.2A.1-1: Minimum output power for intra-band contiguous CA UE

CC Channel bandwidth / Minimum output power / Measurement
bandwidth
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output -40 dBm
power
Measurement
bandwidth 9.0 MHz | 13.5MHz | 18 MHz

6.3.2B UE Minimum output power for UL-MIMO

For UE supporting UL-MIMO, the minimum controlled output power is defined as the broadband transmit power of the
UE, i.e. the sum of the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks) at
each transmit antenna connector, when the UE power is set to a minimum value.

6.3.2B.1 Minimum requirement

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the minimum output power is
defined as the sum of the mean power at each transmit connector in one sub-frame (1ms). The minimum output power
shall not exceed the values specified in Table 6.3.2B.1-1.

Table 6.3.2B.1-1: Minimum output power

Channel bandwidth / Minimum output power / Measurement

bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output 40 dBm
power
Measurement
bandwidth 1.08 MHz | 27 MHz | 45MHz | 9.0 MHz | 13.5MHz | 18 MHz

For single-antenna port scheme, the requirements in subclause 6.3.2 apply.

6.3.3  Transmit OFF power

Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be
OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During
DTX and measurements gaps, the UE is not considered to be OFF.

6.3.3.1. Minimum requirement

The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any
transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.3.1-1.

Table 6.3.3.1-1: Transmit OFF power

Channel bandwidth / Transmit OFF power / Measurement

bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Transmit OFF 50 dBm
power
Measurement
bandwidth 1.08 MHz | 2.7 MHz 4.5 MHz 9.0 MHz | 13.5MHz | 18 MHz
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6.3.3A UE Transmit OFF power for CA

For intra-band contiguous carrier aggregation, transmit OFF power is defined as the mean power per component carrier
when the transmitter is OFF on both component carriers. The transmitter is considered to be OFF when the UE is not
allowed to transmit or during periods when the UE is not transmitting a sub-frame. During measurements gaps, the UE
is not considered to be OFF.

6.3.3A.1 Minimum requirement for CA

For intra-band contiguous carrier aggregation the transmit OFF power is defined as the mean power in a duration of at
least one sub-frame (1ms) excluding any transient periods. The transmit OFF power shall not exceed the values
specified in Table 6.3.3A.1-1.

Table 6.3.3A.1-1: Transmit OFF power for intra-band contiguous CA UE

Channel bandwidth / Transmit OFF power / Measurement

bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Transmit OFF
power -50 dBm
Measurement
bandwidth 9.0 MHz | 13.5MHz | 18 MHz

6.3.3B UE Transmit OFF power for UL-MIMO

For UE supporting UL-MIMO, the transmit OFF power is defined as the mean power at each transmit antenna
connector when the transmitter is OFF at all transmit antenna connectors. The transmitter is considered to be OFF when
the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and
measurements gaps, the UE is not considered to be OFF.

6.3.3B.1 Minimum requirement

The transmit OFF power is defined as the mean power at each transmit antenna connector in a duration of at least one
sub-frame (1ms) excluding any transient periods. The transmit OFF power at each transmit antenna connector shall not
exceed the values specified in Table 6.3.3B.1-1.

Table 6.3.3B.1-1: Transmit OFF power per antenna port

Channel bandwidth / Transmit OFF power/ Measurement

bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Transmit OFF
power -50 dBm
Measurement
bandwidth 1.08 MHz | 27MHz | 45MHz | 9.0 MHz | 13.5 MHz | 18 MHz

6.3.4 ON/OFF time mask

6.34.1 General ON/OFF time mask

The General ON/OFF time mask defines the observation period between Transmit OFF and ON power and between
Transmit ON and OFF power. ON/OFF scenarios include; the beginning or end of DT X, measurement gap, contiguous,
and non contiguous transmission

The OFF power measurement period is defined in a duration of at least one sub-frame excluding any transient periods.
The ON power is defined as the mean power over one sub-frame excluding any transient period.
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There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and

subclause 6.6.2.3
1

Start of ON power

End of ON power !
4’|

End of OFF power
requirement g

Start of OFF power
requirement

1
1
1
1
:
1
! * The OFF power requirements does not
1

1

1 apply for DTX and measurement gaps 1
20ps k=) 1<} 20us
Transient period Transient period

Figure 6.3.4.1-1: General ON/OFF time mask

6.3.4.2 PRACH and SRS time mask

6.3.4.2.1 PRACH time mask

The PRACH ON power is specified as the mean power over the PRACH measurement period excluding any transient
periods as shown in Figure 6.3.4.2-1. The measurement period for different PRACH preamble format is specified in
Table6.3.4.2-1.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and
subclause 6.6.2.3

Table 6.3.4.2-1: PRACH ON power measurement period

PRACH preamble format Measurement period (ms)
0.9031
1.4844
1.8031
2.2844
0.1479

hlw|IN(FR|O

End of OFF power
requirement

Start of OFF power

requirement
—

Transient period Transient period

Figure 6.3.4.2-1: PRACH ON/OFF time mask

6.3.4.2.2 SRS time mask

In the case a single SRS transmission, the ON power is defined as the mean power over the symbol duration excluding
any transient period. Figure 6.3.4.2.2-1
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In the case adual SRS transmission, the ON power is defined as the mean power for each symbol duration excluding
any transient period. Figure 6.3.4.2.2-2

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and

subclause 6.6.2.3

SRS ON power

requirement
&>

B U

End of OFF Start of OFF power
power requirement requirement
1
ZOus'HI l@|20ps
Transient period Transient period

Figure 6.3.4.2.2-1: Single SRS time mask

1
ISRS ON power 1 SRS ON power I
1

I requirement% requirement% I
1
| 1
' I Start of OFF power
. I requirement
1 1 1
1

1 1 '
20ps <> 20pst<—>1 <> 20ps l<—>1o0us
Transient period *Transient period Transient period

End of OFF
power requirement

N e
—

* Transient period is only specifed in the case of frequency hopping or a power change between SRS symbols

Figure 6.3.4.2.2-2: Dual SRS time mask for the case of UpPTS transmissions

6.3.4.3 Slot / Sub frame boundary time mask

The sub frame boundary time mask defines the observation period between the previous/subsequent sub—frame and the
(reference) sub-frame. A transient period at a slot boundary within a sub-frameis only allowed in the case of Intra-sub
frame frequency hopping. For the cases when the subframe contains SRS the time masks in subclause 6.3.4.4 apply.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and
subclause 6.6.2.3
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N.; Sub-frame
No Sub-frame Slot, Sloti,, N,, Sub-frame

1 1 : 1 : 1 1
: 1 : Start of N,; power | : i End of N,; power : 1 :
! I ! . requirement ' ! ! requirement ! P
1 1 ! 1 ! 1 1

1 1
b oo L
. Lo A
A ooy A B
A ooy A
1 1 . 1 | 1 1

20ps @|@ 20us 20us €«—> <—> 20ps 20us @'e 20us
Transient period Transient period Transient period
Figure 6.3.4.3-1: Transmission power template
6.3.4.4 PUCCH / PUSCH / SRS time mask

The PUCCH/PUSCH/SRS time mask defines the observation period between sounding reference symbol (SRS) and an
adjacent PUSCH/PUCCH symbol and subsequent sub-frame.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2 and
subclause 6.6.2.3

No Sub-frame N,; Sub-frame SRS
1
1 1 1 1 | :
H i 1 Start of N,; power . 1 SRS ON power I 1
L] 1 PuscHPUCCH ! ' requirement .
<— L] 1
1 1 1 1
1
. I ' End of N,; power | : 1 !
A R PUSCH/PUCCH | ! o
N T > ' | | Startof OFF power
' | ! ! ! I i: requirement
1 1 1 1
1
2005 <>l < i20u 40usiEe——> le—>120s
Transient period Transient period Transient period

Figure 6.3.4.4-1: PUCCH/PUSCH/SRS time mask when there is a transmission before SRS but not
after

No Sub-frame N,; Sub-frame N,, Sub-frame
! . . | I !
: i : Start of N,; power : : SRS ON power I | Start of N,, power
|| !¢ PUSCHPUCCH ! | <__requirement I \___requirement
1 1 1 1 !
1
i | | End of N+1 power | | | !
N B PUSCH/PUCCH | | 1 !
i | i g i 1 !
A ! ! | .
: 1 1 1 :
2ou5|@!@: 20us 40psi€—> | lk———>140ps
Transient period Transient period Transient period

Figure 6.3.4.4-2: PUCCH/PUSCH/SRS time mask when there is transmission before and after SRS
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SRS N., Sub-frame

1
SRS ON power ' Start of N, power
1
1

1
1
1
! i : 1
\ H requirement I PUSCH /PUCCH
<> —
! 1
Pl | |
1 1
1 : 1 1
Endof OFF | ! | |

power requirement _"l ! I .
1 I 1
1 1

20ps1 € lk—> 1408
Transient period Transient period

Figure 6.3.4.4-3: PUCCH/PUSCH/SRS time mask when there is a transmission after SRS but not

before
No Sub-frame N.; Sub-frame (incl. SRS blanking) m
1 1 1 1 1
. i 1 Start of N,; power ' ! I . Start of N,, power
: I : PUSCH/PUCCH : 1 ! PUSCH /PUCCH
— ! I
! | ! End of N+1 power ! 1 !
: | PUSCH/PUCCH 1 | o
_—
A B Vo (I
. | ' ! ! OFF power I '
. \ ! ! ! requirement | !
1 1 1 | 1
20usi<—>l<>1200s 2005 1<—>! l<—>! 20
Transient period Transient period Transient period

Figure 6.3.4.4-4: SRS time mask when there is FDD SRS blanking

6.3.4A ON/OFF time mask for CA

For intra-band contiguous carrier aggregation, the general output power ON/OFF time mask specified in subclause
6.3.4.1 is applicable for each component carrier during the ON power period and the transient periods. The OFF period
as specified in subclause 6.3.4.1 shall only be applicable for each component carrier when all the component carriers are
OFF.

6.3.4B ON/OFF time mask for UL-MIMO

For UE supporting UL-MIMO, the ON/OFF time mask requirementsin subclause 6.3.4 apply at each transmit antenna
connector.

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the general ON/OFF time
mask requirements specified in subclause 6.3.4.1 apply to each transmit antenna connector. The requirements shall be
met with the UL-MIMO configurations specified in Table 6.2.2B-2.

For single-antenna port scheme, the requirements in subclause 6.3.4 apply.

6.3.5 Power Control

6.3.5.1 Absolute power tolerance

Absolute power tolerance is the ability of the UE transmitter to set itsinitial output power to a specific value for the first
sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than
20ms. This tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in
subclause 9.1 of TS 36.133)

ETSI



3GPP TS 36.101 version 11.11.0 Release 11 65 ETSI TS 136 101 V11.11.0 (2015-04)

In the case of a PRACH transmission, the absolute tolerance is specified for the first preamble. The absolute power
tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in subclause 9.1 of
TS 36.133).

6.3.5.1.1 Minimum requirements

The minimum requirement for absolute power toleranceis givenin Table 6.3.5.1.1-1 over the power range bounded by
the Maximum output power as defined in subclause 6.2.2 and the Minimum output power as defined in subclause 6.3.2.

For operating bands under Note 2 in Table 6.2.2-1, the absolute power tolerance as specified in Table 6.3.5.1.1-1 is
relaxed by reducing the lower limit by 1.5 dB when the transmission bandwidth is confined within Fy_ o, and Fu_jow +
4 MHz or FUL_high —4 MHz and FUL_high-

Table 6.3.5.1.1-1: Absolute power tolerance

Conditions Tolerance

Normal +9.0dB

Extreme +12.0dB
6.3.5.2 Relative Power tolerance

The relative power tolerance is the ability of the UE transmitter to set its output power in atarget sub-frame relatively to
the power of the most recently transmitted reference sub-frame if the transmission gap between these sub-framesis < 20
ms.

For PRACH transmission, the relative tolerance is the ability of the UE transmitter to set its output power relatively to
the power of the most recently transmitted preamble. The measurement period for the PRACH preambleis specified in
Table 6.3.4.2-1.

6.3.5.2.1 Minimum requirements

The requirements specified in Table 6.3.5.2.1-1 apply when the power of the target and reference sub-frames are within
the power range bounded by the Minimum output power as defined in subclause 6.3.2 and the measured PUMAX as
defined in subclause 6.2.5 (i.e, the actual power as would be measured assuming no measurement error). This power
shall be within the power limits specified in subclause 6.2.5.

To account for RF Power amplifier mode changes 2 exceptions are allowed for each of two test patterns. The test
patterns are a monotonically increasing power sweep and a monotonically decreasing power sweep over arange
bounded by the requirements of minimum power and maximum power specified in subclauses 6.3.2 and 6.2.2. For these
exceptions the power tolerance limit is a maximum of £6.0 dB in Table 6.3.5.2.1-1
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Table 6.3.5.2.1-1 Relative power tolerance for transmission (normal conditions)

All combinations All combinations of
Power step AP of PUSCH and PUSCH/PUC.C.H and
(Up or down) PUCCH SRS transitions PRACH [dB]
[dB] transitions [dB] bf?;vrvneeesn[zlé?-

AP <2 +2.5 (Note 3) +3.0 +2.5
2<sAP<3 +3.0 +4.0 +3.0
3sAP<4 3.5 +5.0 3.5
4<AP <10 +4.0 +6.0 +4.0

10<sAP< 15 +5.0 +8.0 +5.0
15<AP +6.0 9.0 +6.0

NOTE 1: For extreme conditions an additional + 2.0 dB relaxation is allowed

NOTE 2: For operating bands under Note 2 in Table 6.2.2-1, the relative power
tolerance is relaxed by increasing the upper limit by 1.5 dB if the
transmission bandwidth of the reference sub-frames is confined within
Fur_towand Fuc_jow+ 4 MHz or Fyi_nigh— 4 MHz and Fy_nhigh and the target
sub-frame is not confined within any one of these frequency ranges; if
the transmission bandwidth of the target sub-frame is confined within
FuL_iowand Fur_jow + 4 MHz or Fuyr_nigh— 4 MHz and Fuyi_nigh and the
reference sub-frame is not confined within any one of these frequency
ranges, then the tolerance is relaxed by reducing the lower limit by 1.5
dB.

NOTE 3: For PUSCH to PUSCH transitions with the allocated resource blocks
fixed in frequency and no transmission gaps other than those generated
by downlink subframes, DwWPTS fields or Guard Periods for TDD: for a
power step AP =< 1 dB, the relative power tolerance for transmission is
+1.0 dB.

The power step (AP) is defined as the difference in the cal cul ated setting of the UE Transmit power between the target
and reference sub-frames with the power setting according to subclause 5.1 of [TS 36.213]. The error isthe difference
between AP and the power change measured at the UE antenna port with the power of the cell-specific reference signals
kept constant. The error shall be less than the relative power tolerance specified in Table 6.3.5.2.1-1.

For sub-frames not containing an SRS symbol, the power change is defined as the relative power difference between the
mean power of the original reference sub-frame and the mean power of the target subframe not including transient
durations. The mean power of successive sub-frames shall be calculated according to Figure 6.3.4.3-1 and Figure
6.3.4.1-1if there is atransmission gap between the reference and target sub-frames.

If at least one of the sub-frames contains an SRS symbol, the power change is defined as the relative power difference
between the mean power of the last transmission within the reference sub-frame and the mean power of the first
transmission within the target sub-frame not including transient durations. A transmission is defined as PUSCH,
PUCCH or an SRS symbol. The mean power of the reference and target sub-frames shall be calculated according to
Figures6.3.4.1-1, 6.3.4.2-1, 6.3.4.4-1, 6.3.4.4-2 and 6.3.4.4-3 for these cases.

6.3.5.3 Aggregate power control tolerance

Aggregate power control toleranceis the ability of a UE to maintain its power in hon-contiguous transmission within 21
msin response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters
specified in TS 36.213 are constant.

6.3.5.3.1 Minimum requirement

The UE shall meet the requirements specified in Table 6.3.5.3.1-1 for aggregate power control over the power range
bounded by the minimum output power as defined in subclause 6.3.2 and the maximum output power as defined in
subclause 6.2.2.
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Table 6.3.5.3.1-1: Aggregate power control tolerance

TPC command UL channel Aggregate power tolerance within 21 ms
0dB PUCCH +2.5dB
0dB PUSCH +3.5dB

NOTE: The UE transmission gap is 4 ms. TPC command is transmitted via PDCCH
4 subframes preceding each PUCCH/PUSCH transmission.

6.3.5A Power control for CA

The requirements apply for one single PUCCH, PUSCH or SRS transmission of contiguous PRB allocation per
component carrier with power setting in accordance with Clause 5.1 of [6].

6.3.5A.1 Absolute power tolerance

The absolute power tolerance is the ability of the UE transmitter to set itsinitial output power to a specific value for the
first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on each
active component carriers larger than 20ms. The requirement can be tested by time aligning any transmission gaps on
the component carriers.

6.3.5A.1.1 Minimum requirements

For intra-band contiguous carrier aggregation bandwidth classe C the absolute power control tolerance per component
carrierisgivenin Table 6.3.5.1.1-1.

6.3.5A.2 Relative power tolerance

6.3.5A.2.1 Minimum requirements

The requirements apply when the power of the target and reference sub-frames on each component carrier exceed -20
dBm and the total power islimited by Pyuax as defined in subclause 6.2.5A. For the purpose of these requirements, the
power in each component carrier is specified over only the transmitted resource blocks.

For intra-band contiguous carrier aggregation bandwidth classe C, the UE shall meet the following requirements for
transmission on both assigned component carriers when the average transmit power per PRB is aligned across both
assigned carriersin the reference sub-frame:

a) for all possible combinations of PUSCH and PUCCH transitions per component carrier, the corresponding
requirements given in Table 6.3.5.2.1-1:

b) for SRS transitions on each component carrier, the requirements for combinations of PUSCH/PUCCH and SRS
transitions given in Table 6.3.5.2.1-1 with simultaneous SRS of constant SRS bandwidth allocated in the target and
reference subrames:

¢) for RACH on the primary component carrier, the requirements givenin Table 6.3.5.2.1-1 for PRACH

For @) and b) above, the power step AP between the reference and target subframes shall be set by a TPC command
and/or an uplink scheduling grant transmitted by means of an appropriate DCI Format.

For @), b) and c) above, two exceptions are allowed for each component carrier for a power per carrier ranging from -20
dBm to Pyuax ¢ as defined in subclause 6.2.5. For these exceptions the power tolerance limit is+6.0 dB in Table
6.3.5.2.1-1..

6.3.5A.3 Aggregate power control tolerance

Aggregate power control toleranceis the ability of a UE to maintain its power in hon-contiguous transmission within 21
msin response to 0 dB TPC commands with respect to the first UE transmission, when the power control parameters
specified in [6] are constant on al active component carriers.

ETSI



3GPP TS 36.101 version 11.11.0 Release 11 68 ETSI TS 136 101 V11.11.0 (2015-04)

6.3.5A.3.1 Minimum requirements

For intra-band contiguous carrier aggregation bandwidth classe C, the aggregate power tolerance per component carrier
isgivenin Table 6.3.5.3.1-1 with either simultaneous PUSCH or simultaneous PUCCH-PUSCH (if supported by the
UE) configured. The average power per PRB shall be aligned across both assigned carriers before the start of the test.
The requirement can be tested with the transmission gaps time aligned between component carriers.

6.3.5B Power control for UL-MIMO

For UE supporting UL-MIMO, the power control tolerance applies to the sum of output power at each transmit antenna
connector.

The power control requirements specified in subclause 6.3.5 apply to UE with two transmit antenna connectorsin
closed-loop spatial multiplexing scheme. The requirements shall be met with UL-MIMO configurations specified in
Table 6.2.2B-2, wherein

- The Maximum output power requirements for UL-MIMO are specified in subclause 6.2.2B
- The Minimum output power requirements for UL-MIMO are specified in subclause 6.3.2B
- Therequirements for configured transmitted power for UL-MIMO are specified in subclause 6.2.5B.

For single-antenna port scheme, the requirements in subclause 6.3.5 apply.

6.4 Void

6.5 Transmit signal quality

6.5.1 Frequency error

The UE modulated carrier frequency shall be accurate to within £0.1 PPM observed over a period of onetime slot (0.5
ms) compared to the carrier frequency received from the E-UTRA Node B

6.5.1A Frequency error for CA

For intra-band contiguous carrier aggregation the UE modul ated carrier frequencies per band shall be accurate to within
+0.1 PPM observed over a period of one timeslot compared to the carrier frequency of primary component carrier
received from the E-UTRA in the corresponding band.

6.5.1B Frequency error for UL-MIMO

For UE(s) supporting UL-MIMO, the UE modulated carrier frequency at each transmit antenna connector shall be
accurate to within £0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency
received from the E-UTRA Node B.

6.5.2 Transmit modulation quality

Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The
transmit modulation quality is specified in terms of:

- Error Vector Magnitude (EVM) for the allocated resource blocks (RBS)

- EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement
process

- Carrier leakage (caused by 1Q offset)

- In-band emissions for the non-allocated RB

ETSI



3GPP TS 36.101 version 11.11.0 Release 11 69 ETSI TS 136 101 V11.11.0 (2015-04)

All the parameters defined in subclause 6.5.2 are defined using the measurement methodology specified in Annex F.

6.5.2.1 Error Vector Magnitude

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured
waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected
by the sample timing offset and RF frequency offset. Then the 1Q origin offset shall be removed from the measured
waveform before calculating the EVM.

The measured waveformis further modified by selecting the absol ute phase and absol ute amplitude of the Tx chain.
The EVM result is defined after the front-end IDFT as the square root of the ratio of the mean error vector power to the
mean reference power expressed as a %.

The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and is one dlot for
the PUCCH and PUSCH in the time domain.. When the PUSCH or PUCCH transmission slot is shortened due to
multiplexing with SRS, the EVM measurement interval is reduced by one symbol, accordingly. The PUSCH or PUCCH
EVM measurement interval is also reduced when the mean power, modulation or allocation between slots is expected to
change. In the case of PUSCH transmission, the measurement interval is reduced by atime interval equal to the sum of
5 us and the applicable exclusion period defined in subclause 6.3.4, adjacent to the boundary where the power changeis
expected to occur. The PUSCH exclusion period is applied to the signal obtained after the front-end IDFT. In the case
of PUCCH transmission with power change, the PUCCH EVM measurement interval is reduced by one symbol
adjacent to the boundary where the power change is expected to occur.

6.5.2.1.1 Minimum requirement

The RMS average of the basic EVM measurements for 10 sub-frames excluding any transient period for the average
EVM case, and 60 sub-frames excluding any transient period for the reference signal EVM case, for the different
modulations schemes shall not exceed the values specified in Table 6.5.2.1.1-1 for the parameters defined in Table
6.5.2.1.1-2. For EVM evaluation purposes, [all PRACH preamble formats 0-4 and] all PUCCH formats 1, 1a, 1b, 2, 2a
and 2b are considered to have the same EVM requirement as QPSK modul ated.

Table 6.5.2.1.1-1: Minimum requirements for Error Vector Magnitude

Parameter Unit Average EVM Level Reference Signal EVM
Level
QPSK or BPSK % 17.5 17.5
16QAM % 12.5 12.5

Table 6.5.2.1.1-2: Parameters for Error Vector Magnitude

Parameter Unit Level
UE Output Power dBm >-40
Operating conditions Normal conditions
6.5.2.2 Carrier leakage

Carrier leakage (The 1Q origin offset) is an additive sinusoid waveform that has the same frequency as the modul ated
waveform carrier frequency. The measurement interval is one dot in the time domain.

6.5.2.2.1 Minimum requirements

Therelative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The
relative carrier leakage power shall not exceed the val ues specified in Table 6.5.2.2.1-1.
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Table 6.5.2.2.1-1: Minimum requirements for relative carrier leakage power

Parameters Relative limit (dBc) Applicable frequencies
Output power >10 dBm -28 Carrier center frequency < 1 GHz
-25 Carrier center frequency = 1 GHz
0 dBm < Output power <10 dBm -25
-30 dBm < Output power <0 dBm -20
-40 dBm < Output power < -30 dBm -10
6.5.2.3 In-band emissions

Thein-band emission is defined as the average across 12 sub-carrier and as a function of the RB offset from the edge of
the alocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a
non—allocated RB to the UE output power in an allocated RB.

The basic in-band emissions measurement interval is defined over one slot in the time domain. When the PUSCH or
PUCCH transmission slot is shortened due to multiplexing with SRS, the in-band emissions measurement interval is
reduced by one SC-FDMA symbol, accordingly.

6.5.2.3.1 Minimum requirements

The relative in-band emission shall not exceed the values specified in Table 6.5.2.3.1-1.

Table 6.5.2.3.1-1: Minimum requirements for in-band emissions

Parameter Unit Limit (Note 1) Appllcab_le
description Frequencies
max{ —25-10-109 15 (Ngg / Legg )
General dB 20109,y EVM —3-5-(|A g~ 1)/ Legg Aty
—57.dBm /180kHz — Py }
28 Image frequencies when carrier center frequency
<1 GHz and Output power > 10 dBm Image
) Image frequencies when carrier center frequency .
IQ Image dB 25 < 1 GHz and Output power < 10 dBm frequencies
. - (Notes 2, 3)
Image frequencies when carrier center frequency
-25
21 GHz
28 Output power > 10 dBm and carrier center
frequency <1 GHz
. ) Output power > 10 dBm and carrier center .
Igglige:a dBc 25 frequency 2 1 GHz Carlr\llertfregugncy
9 -25 0 dBm < Output power <10 dBm (Notes 4, 5)
-20 -30 dBm < Output power < 0 dBm
-10 -40 dBm < Output power < -30 dBm
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NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:

NOTE 8:
NOTE 9:

NOTE 10:

An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the
minimum requirement is calculated as the higher of Prg - 30 dB and the power sum of all limit values
(General, 1Q Image or Carrier leakage) that apply. Prg is defined in Note 10.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-
allocated RB to the measured average power per allocated RB, where the averaging is done across all
allocated RBs.

The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated
bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated
RBs.

The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-
allocated RB to the measured total power in all allocated RBs.

The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC

frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even, but
excluding any allocated RB.

Lcgs is the Transmission Bandwidth (see Figure 5.6-1).

NRB is the Transmission Bandwidth Configuration (see Figure 5.6-1).

EVM s the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs.

Agg Is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.
Apg =1 or Agg =—1 for the first adjacent RB outside of the allocated bandwidth.

PRB is the transmitted power per 180 kHz in allocated RBs, measured in dBm.

6.5.24

EVM equalizer spectrum flatness

The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex F) must meet a
spectral flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatnessis defined in
terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the allocated uplink block. The
basic measurement interval is the same as for EVM.

6.5.2.4.1

Minimum requirements

The peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink
allocation shall not exceed the maximum ripple specified in Table 6.5.2.4.1-1 for normal conditions. For uplink
allocations contained within both Range 1 and Range 2, the coefficients eval uated within each of these frequency
ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference
between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 5 dB,
and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must
not be larger than 7 dB (see Figure 6.5.2.4.1-1).

The EVM equalizer spectral flatness shall not exceed the values specified in Table 6.5.2.4.1-2 for extreme conditions.
For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these
frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative
difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger
than 6 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in
Range 1 must not be larger than 10 dB (see Figure 6.5.2.4.1-1).

Table 6.5.2.4.1-1: Minimum requirements for EVM equalizer spectrum flatness (normal conditions)

Freguency range Maximum ripple [dB]
FuL_meas — FuL_tow= 3 MHz and Fui_tigh — FuL_meas = 3 MHz 4 (p-p)
(Range 1)
Fui_meas — FuL_Low < 3 MHZ or Fyi_nigh — FuL_meas < 3 MHz 8 (p-p)
(Range 2)
NOTE 1: FuL weas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated
NOTE 2: Fu._Low and Fuc_igh refer to each E-UTRA frequency band specified in Table
5.5-1
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Table 6.5.2.4.1-2: Minimum requirements for EVM equalizer spectrum flatness (extreme conditions)

Frequency range Maximum Ripple [dB]
FuL_meas— FuL_tow= 5 MHz and Fui_tigh — FuL_meas = 5 MHz 4 (p-p)
(Range 1)
FuL_meas — FuL_Low< 5 MHZz or Fyr_nigh — FuL_meas < 5 MHz 12 (p-p)
(Range 2)
NOTE 1: FuL_meas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated
NOTE 2: FuL_Low and Fuc_igh refer to each E-UTRA frequency band specified in Table
5.5-1
7
2 ;
: AN
<4(4) dBpy ; 5 < 8(12) dBy,p
max(Range 2)-min(Range 1) < 7(10) dB ! » max(Range 1)-min(Range 2) < 5(6) dB
Vv !
2 LWV
. i
Range 1 Range 2
For_rign— 3(5) MHz Fo_rign Tt

Figure 6.5.2.4.1-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation
of the coefficients indicated (the ETC minimum requirement within brackets).

6.5.2A Transmit modulation quality for CA

The requirements in this clause apply with PCC and SCC in the UL configured and activated: PCC with PRB allocation
and SCC without PRB allocation and without CSl reporting and SRS configured.

6.5.2A.1 Error Vector Magnitude

For the intra-band contiguous carrier aggregation, the Error Vector Magnitude requirement should be defined for each
component carrier. Requirements only apply with PRB allocation in one of the component carriers.

When a single component carrier is configured Table 6.5.2.1.1-1 apply.
The EVM requirements are according to Table 6.5.2A.1-1 if CA isconfigured in uplink.

Table 6.5.2A.1-1: Minimum requirements for Error Vector Magnitude

Parameter Unit Average EVM Level per Reference Signal EVM
CC Level
QPSK or BPSK % 17.5 17.5
16QAM % 12.5 12.5

6.5.2A.2 Carrier leakage for CA

Carrier leakage (The 1Q origin offset) is an additive sinusoid waveform that has the same frequency as the modulated
waveform carrier frequency. Carrier leakage is defined for each component carrier and is measured on the carrier with
PRBs alocated. The measurement interval isone dot in the time domain.
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6.5.2A.2.1 Minimum requirements

Therelative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The
relative carrier leakage power shall not exceed the values specified in Table 6.5.2A.2.1-1.

Table 6.5.2A.2.1-1: Minimum requirements for Relative Carrier Leakage Power

Parameters Relative Limit (dBc)
Output power >0 dBm -25
-30 dBm < Output power <0 dBm -20
-40 dBm < Output power < -30 dBm -10
6.5.2A.3 In-band emissions
6.5.2A.3.1 Minimum requirement for CA

For intra-band contiguous carrier aggregation bandwidth class C, the requirementsin Table 6.5.2A.3.1-1 and
6.5.2A.3.1-2 apply within the aggregated transmission bandwidth configuration with both component carrier (s) active

and one single contiguous PRB allocation of bandwidth L, at the edge of the aggregated transmission bandwidth
configuration.

The inband emission is defined as the interference falling into the non allocated resource blocks for all component
carriers. The measurement method for the inband emissions in the component carrier with PRB allocation is specified in
annex F. For anon allocated component carrier a spectral measurement is specified.

Table 6.5.2A.3.1-1: Minimum requirements for in-band emissions (allocated component carrier)

Parameter Unit Limit Applicable Frequencies
max{ _25_10'|Oglo(NRB/LCRB)’
General dB 20109,y EW —3-5-(|Ag| -1/ Lege Any non-allocated (Note 1)
— 57 dBm /180kHz — Py, }
) Exception for IQ image
IQ Image dB 25 (Note 2)
. -25 Output power >0 dBm . .
|g:|£ge; dBc -20 -30 dBm = Output power < 0 dBm Exception f(z'r\lg;rr:l;)er frequency
9 -10 -40 dBm < Output power < -30 dBm

NOTE 1: An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the
minimum requirement is calculated as the higher of Prg - 30 dB and the power sum of all limit values
(General, 1Q Image or Carrier leakage) that apply. Prg is defined in Note 8. The limit is evaluated in each
non-allocated RB. The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured
power in one non-allocated RB to the measured average power per allocated RB, where the averaging is
done across all allocated RBs

NOTE 2: Exceptions to the general limit are allowed for up to LCRBS +1 RBs within a contiguous width of LCRBS +1

non-allocated RBs. The measurement bandwidth is 1 RB.

NOTE 3: Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs. The measurement
bandwidth is 1 RB and the limit is expressed as a ratio of measured power in the non-allocated RB to the
measured total power in all allocated RBs.

NOTE 4: L gg is the Transmission Bandwidth (see Figure 5.6-1) not exceeding I_NRB / 2—1J
NOTE 5: NRB is the Transmission Bandwidth Configuration (see Figure 5.6-1) of the component carrier with RBs
allocated.

NOTE 6: EVM is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs.
NOTE 7: Apgg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.qg.

Apg =1 or Agg =—1 for the first adjacent RB outside of the allocated bandwidth.

NOTE 8: PRB is the transmitted power per 180 kHz in allocated RBs, measured in dBm.
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Table 6.5.2A.3.1-2: Minimum requirements for in-band emissions (not allocated component carrier)

Para- Unit Meas BW Limit remark Applicable
meter Note 1 Frequencies
General dB max{ —25-10-109,,(Ngs / Legs )» The Any RB in the
BW of 1 RB reference non allocated
(180KHz 20-logy, EVM -3-5- (‘A RB ‘ D/ legs value is the component
rectangular) | — 57 dBm /180kHz — Py, } average carrier.
power per The frequency
allocated raster of the
RB in the RBs is derived
allocated when this
component component
carrier carrier is
allocated with
RBs
The The
BW of 1 RB -25 reference frequencies of
(180KHz Note 2 value is the the L
rectangular) average CRB
power per contiguous
allocated non-allocated
RB in the RES are
allocated unknown.
IQImage | dB component | The frequency
carrier raster of the
RBs is derived
when this
component
carrier is
allocated with
RBs
BW of 1 RB Note 3 The The
(180KHz reference frequencies of
rectangular) value is the the upto 2
-25 Output power > 0 dBm total power non-allocated
of the RBs are
allocated unknown.
Carrier dBc 20 -30 dBm < Output power £ 0 RBs in the The frequency
leakage dBm allocated raster of the
component | RBs is derived
carrier when this
component
-10 -40 dBm < Output power < -30 carrier is
dBm allocated with
RBs
NOTELl: Resolution BWs smaller than the measurement BW may be integrated to achieve the measurement
bandwidth.
NOTE 2: Exceptions to the general limit is are allowed for up to LCRB +1 RBs within a contiguous width of LCRB
+1 non-allocated RBs.
NOTE 3: Two Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs
NOTE 4: Note 4 to note 8 from Table 6.5.2A.3.1-1 apply for Table 6.5.2A.3.1-2 as well.

6.5.2B Transmit modulation quality for UL-MIMO

For UE supporting UL-MIMO, the transmit modulation quality requirements are specified at each transmit antenna
connector.

For single-antenna port scheme, the requirements in subclause 6.5.2 apply.
The transmit modulation quality is specified in terms of:
- Error Vector Magnitude (EVM) for the allocated resource blocks (RBS)

- EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement
process
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- Carrier leakage (caused by 1Q offset)

- In-band emissions for the non-allocated RB

6.5.2B.1 Error Vector Magnitude

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the Error Vector Magnitude
requirements specified in Table 6.5.2.1.1-1 which is defined in subclause 6.5.2.1 apply at each transmit antenna
connector. The reguirements shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2.

6.5.2B.2 Carrier leakage

For UE with two transmit antenna connectorsin closed-loop spatial multiplexing scheme, the Relative Carrier Leakage
Power requirements specified in Table 6.5.2.2.1-1 which is defined in subclause 6.5.2.2 apply at each transmit antenna
connector. The requirements shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2.

6.5.2B.3 In-band emissions

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the In-band Emission
requirements specified in Table 6.5.2.3.1-1 which is defined in subclause 6.5.2.3 apply at each transmit antenna
connector. The requirements shall be met with the uplink MIMO configurations specified in Table 6.2.2B-2.

6.5.2B.4 EVM equalizer spectrum flatness for UL-MIMO

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the EVM Equalizer Spectrum
Flatness requirements specified in Table 6.5.2.4.1-1 and Table 6.5.2.4.1-2 which are defined in subclause 6.5.2.4 apply
at each transmit antenna connector. The requirements shall be met with the UL-MIMO configurations specified in Table
6.2.2B-2.

6.6 Output RF spectrum emissions

The output UE transmitter spectrum consists of the three components; the emission within the occupied bandwidth
(channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain.

i i Channel
Spurious domain Afoos bandwidth  Afoos

Spurious domain
— ] H: — T T
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-------------------------
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Y
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Figure 6.6-1: Transmitter RF spectrum

6.6.1 Occupied bandwidth

Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted
spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources
Blocks) shall be less than the channel bandwidth specified in Table 6.6.1-1
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Table 6.6.1-1: Occupied channel bandwidth

Occupied channel bandwidth / Channel bandwidth
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Channel bandwidth
(MHz) 14 3 5 10 15 20

6.6.1A Occupied bandwidth for CA

For intra-band contiguous carrier aggregation the occupied bandwidth is a measure of the bandwidth containing 99 % of
the total integrated power of the transmitted spectrum. The OBW shall be less than the aggregated channel bandwidth
defined in subclause 5.6A.

6.6.1B Occupied bandwidth for UL-MIMO

For UE supporting UL-MIMO, the requirements for occupied bandwidth is specified at each transmit antenna
connector. The occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of
the transmitted spectrum on the assigned channel at each transmit antenna connector.

For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the occupied bandwidth at
each transmitter antenna shall be less than the channel bandwidth specified in Table 6.6.1B-1. The requirements shall be
met with the UL-MIMO configurations specified in Table 6.2.2B-2.

Table 6.6.1B-1: Occupied channel bandwidth

Occupied channel bandwidth / Channel bandwidth

1.4 3.0 5 10 15 20

MHz MHz MHz MHz MHz MHz

Channel bandwidth 1.4 3 5 10 15 20
(MHz)

For single-antenna port scheme, the requirements in subclause 6.6.1 apply.

6.6.2 Out of band emission

The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from
the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission
limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio.

6.6.2.1 Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies (Afoog) starting from the + edge of the assigned E-UTRA
channel bandwidth. For frequencies greater than (Afoog) as specified in Table 6.6.2.1.1-1 the spurious requirementsin
subclause 6.6.3 are applicable.

6.6.2.1.1 Minimum requirement

The power of any UE emission shall not exceed the levels specified in Table 6.6.2.1.1-1 for the specified channel
bandwidth.
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Table 6.6.2.1.1-1: General E-UTRA spectrum emission mask

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 1.4 3.0 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz MHz MHz bandwidth
+0-1 -10 -13 -15 -18 -20 -21 30 kHz
+1-2.5 -10 -10 -10 -10 -10 -10 1 MHz
+2.5-2.8 -25 -10 -10 -10 -10 -10 1 MHz
+2.8-5 -10 -10 -10 -10 -10 1 MHz
+5-6 -25 -13 -13 -13 -13 1 MHz
+6-10 -25 -13 -13 -13 1 MHz
+10-15 -25 -13 -13 1 MHz
+15-20 -25 -13 1 MHz
+ 20-25 -25 1 MHz
NOTE: Asageneral rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.6.2.1A Spectrum emission mask for CA

For intra-band contiguous carrier aggregation the spectrum emission mask of the UE applies to frequencies (Afoog)
starting from the = edge of the aggregated channel bandwidth (Table 5.6A-1) For intra-band contiguous carrier
aggregation the bandwidth class C, the power of any UE emission shall not exceed the levels specified in Table
6.6.2.1A-1 for the specified channel bandwidth.

Table 6.6.2.1A-1: General E-UTRA CA spectrum emission mask for Bandwidth Class C

Spectrum emission limit [dBm]/BWchannel ca

Afoos 25RB+100RB | 50RB+100RB | 75RB+75RB | 75RB+100RB | 100RB+100RB | Measurement
(MHz) (24.95 MHz) (29.9 MHz) (30 MHz) (34.85 MHz) (39.8 MHz) bandwidth
+0-1 -22 225 225 235 24 30 kHz
+15 -10 -10 -10 -10 -10 1 MHz

+5-24.95 -13 -13 -13 -13 -13 1 MHz
+24.95-29.9 -25 -13 -13 -13 -13 1 MHz
+29.9-29.95 -25 -25 -13 -13 -13 1 MHz

+29.95-30 -25 -13 -13 -13 1 MHz

+30-34.85 -25 -25 -13 -13 1 MHz
+34.85-34.9 -25 -25 -25 -13 1 MHz

+34.9-35 -25 -25 -13 1 MHz

+35-39.8 -25 -13 1 MHz
+39.8-39.85 -25 -25 1 MHz
+39.85-44.8 -25 1 MHz
6.6.2.2 Additional spectrum emission mask

Thisrequirement is specified in terms of an "additional spectrum emission” requirement.

6.6.2.2.1

Minimum requirement (network signalled value "NS_03", “NS_11", and “NS_20")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional
requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS 03", "NS_11" or "NS_20" isindicated in the cell, the power of any UE emission shall not exceed the levels
specified in Table 6.6.2.2.1-1.
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Table 6.6.2.2.1-1: Additional requirements

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 14 3.0 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz MHz MHz bandwidth
+0-1 -10 -13 -15 -18 -20 -21 30 kHz
+1-25 -13 -13 -13 -13 -13 -13 1 MHz
+2.5-2.8 -25 -13 -13 -13 -13 -13 1 MHz
+2.8-5 -13 -13 -13 -13 -13 1 MHz
+5-6 -25 -13 -13 -13 -13 1 MHz
+6-10 -25 -13 -13 -13 1 MHz
+10-15 -25 -13 -13 1 MHz
+15-20 -25 -13 1 MHz
+ 20-25 -25 1 MHz

NOTE:

6.6.2.2.2

Asageneral rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

Minimum requirement (network signalled value "NS_04")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional
requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_04" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table

6.6.2.2.2-1.

Note:

6.6.2.2.3

Table 6.6.2.2.2-1: Additional requirements

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 1.4 3.0 5 10 15 20 Measurement
(MHz) MHz MHz MHz MHz MHz MHz bandwidth
+0-1 -10 -13 -15 -18 -20 -21 30 kHz
+1-25 -13 -13 -13 -13 -13 -13 1 MHz
+2.5-2.8 -25 -13 -13 -13 -13 -13 1 MHz
+2.8-55 -13 -13 -13 -13 -13 1 MHz
+5.5-6 -25 -25 -25 -25 -25 1 MHz
+6-10 -25 -25 -25 -25 1 MHz
+10-15 -25 -25 -25 1 MHz
+15-20 -25 -25 1 MHz
+ 20-25 -25 1 MHz

Asageneral rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

Minimum requirement (network signalled value "NS_06" or “NS_07")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional
requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS 06" or “NS_07” isindicated in the cell, the power of any UE emission shall not exceed the levels specified
in Table 6.6.2.2.3-1.
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Table 6.6.2.2.3-1: Additional requirements

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 14 3.0 5 10 Measurement
(MHz) MHz MHz MHz MHz bandwidth
+0-0.1 -13 -13 -15 -18 30 kHz
+0.1-1 -13 -13 -13 -13 100 kHz
+1-25 -13 -13 -13 -13 1 MHz
+2.5-2.8 -25 -13 -13 -13 1 MHz
+2.8-5 -13 -13 -13 1 MHz
+5-6 -25 -13 -13 1 MHz
+6-10 -25 -13 1 MHz
+10-15 -25 1 MHz

NOTE: Asagenera rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.6.2.2A Additional Spectrum Emission Mask for CA

This requirement is specified in terms of an "additional spectrum emission™ requirement.

6.6.2.2A.1 Minimum requirement (network signalled value "CA_NS_04")

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional
requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "CA_NS 04" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.2.2A-1.

Table 6.6.2.2A-1: Additional requirements

Spectrum emission limit [dBm]/BWchannel ca
Afoos 50+100RB 75+75B 75+100RB 100+100RB Measurement
(MHz) (29.9 MHz) (30 MHz) | (34.85 MHz) | (39.8 MHz) bandwidth

+0-1 -22.5 -22.5 -23.5 -24 30 kHz
+1-5.5 -13 -13 -13 -13 1 MHz
+5.5-34.9 -25 -25 -25 -25 1 MHz
+ 34.9-35 -25 -25 -25 1 MHz
+ 35-39.85 -25 -25 1 MHz
+ 39.85-44.8 -25 1 MHz

Note: Asagenera rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resol ution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

6.6.2.3 Adjacent Channel Leakage Ratio

Adjacent Channel Leakage power Ratio (ACLR) isthe ratio of the filtered mean power centred on the assigned channel
frequency to the filtered mean power centred on an adjacent channel frequency. ACLR requirements for one E-UTRA
carrier are specified for two scenarios for an adjacent E-UTRA and /or UTRA channel as shown in Figure 6.6.2.3-1.
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Figure 6.6.2.3-1: Adjacent Channel Leakage requirements for one E-UTRA carrier

6.6.2.3.1 Minimum requirement E-UTRA

E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAcLr) iSthe ratio of the filtered mean power centred on the
assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel
spacing. The assigned E-UTRA channel power and adjacent E-UTRA channel power are measured with rectangular
filters with measurement bandwidths specified in Table 6.6.2.3.1-1 and Table 6.6.2.3.1-2. If the measured adjacent
channel power is greater than —50dBm then the E-UTRA ¢ g shall be higher than the value specified in Table 6.6.2.3.1-
1and Table 6.6.2.3.1-2.

Table 6.6.2.3.1-1: General requirements for E-UTRAAcLRr

Channel bandwidth / E-UTRAacLr1/ Measurement bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
E-UTRAAcLR1 30dB 30dB 30dB 30 dB 30dB 30dB
E-UTRA channel 1.08 27
Measurement X . 4.5 MHz 9.0 MHz 13.5 MHz 18 MHz
. MHz MHz
bandwidth
Adjacent channel +1.4 +3.0 +5 +10 +15 +20
centre frequency / / / / / /
offset [MHz] -1.4 -3.0 -5 -10 -15 -20

Table 6.6.2.3.1-2: Additional E-UTRAc rrequirements for Power Class 1

Channel bandwidth / E-UTRAacLr1/ Measurement bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
E-UTRAAcLR1 37 dB 37 dB
E-UTRA channel
Measurement 4.5 MHz 9.0 MHz
bandwidth
Adjacent channel +5 +10
centre frequency / /
offset [MHz] -5 -10
NOTE 1: E-UTRAacir: shall be applicable for >23dBm

6.6.2.3.1A Void

6.6.2.3.2 Minimum requirements UTRA

UTRA Adjacent Channel Leakage power Ratio (UTRAcLRr) iSthe ratio of the filtered mean power centred on the
assigned E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency.
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UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRA acLr1) and
the 2" UTRA adjacent channel (UTRAcLr2). The UTRA channel power is measured with a RRC bandwidth filter with
roll-off factor o =0.22. The assigned E-UTRA channel power is measured with a rectangular filter with measurement
bandwidth specified in Table 6.6.2.3.2-1. If the measured UTRA channel power is greater than -50dBm then the

UTRA acLr shall be higher than the value specified in Table 6.6.2.3.2-1.

Table 6.6.2.3.2-1: Requirements for UTRAAcLR12

Channel bandwidth / UTRAAcLr12/ Measurement bandwidth

1.4
MHz

3.0
MHz

5
MHz

10
MHz

15
MHz

20
MHz

UTRAAcLRL

33dB

33dB

33dB

33dB

33dB

33dB

Adjacent
channel
centre
frequency
offset [MHZ]

0.7+BWytra/2
/
-0.7-
BWyrra/2

1.5+BWytra/2
/
-1.5-
BWyrra/2

+2.5+BWyTtra/2
/
-2.5-BWuytral/2

+5+BWytRA/2
/
-5-BWuyrtral/2

+7.5+BWyTtra/2
/
-7.5-BWyrral2

+10+BWyTtra/2
/
-10-BWyrtral/2

UTRAAcLR2

36 dB

36 dB

36 dB

36 dB

Adjacent
channel
centre
frequency
offset [MHz]

+2.5+3*BWytra/2
/
-2.5-3*BWyrtral/2

+5+3*BWytRA/2
/
-5-3*BWytRal2

+7.5+3*BWytra/2

/
-7.5-3*BWytra/2

+10+3*BWytra/2
/
-10-3*BWyrtral/2

E-UTRA
channel
Measurement
bandwidth

1.08 MHz

2.7 MHz

4.5 MHz

9.0 MHz

13.5 MHz

18 MHz

UTRA 5MHz
channel
Measurement
bandwidth
(Note 1)

3.84 MHz

3.84 MHz

3.84 MHz

3.84 MHz

3.84 MHz

3.84 MHz

UTRA
1.6MHz
channel

measurement
bandwidth
(Note 2)

1.28 MHz

1.28 MHz

1.28 MHz

1.28MHz

1.28MHz

1.28MHz

NOTE 1: Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

NOTE 2: Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.

6.6.2.3.2A

Minimum requirement UTRA for CA

For intra-band contiguous carrier aggregation the UTRA Adjacent Channel Leakage power Ratio (UTRAAcLRr) iSthe
ratio of the filtered mean power centred on the aggregated channel bandwidth to the filtered mean power centred on an
adjacent(s) UTRA channel frequency.

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRA acLr1) and
the 2" UTRA adjacent channel (UTRAcLr2). The UTRA channel power is measured with a RRC bandwidth filter with
roll-off factor o =0.22. The assigned aggregated channel bandwidth power is measured with arectangular filter with

measurement bandwidth specified in Table 6.6.2.3.2A-1. If the measured UTRA channel power is greater than —-50dBm
then the UTRA ¢ r shall be higher than the value specified in Table 6.6.2.3.2A-1.
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Table 6.6.2.3.2A-1: Requirements for UTRAAc Rr12

CA bandwidth class / UTRAAcLr12/ measurement bandwidth

CA bandwidth class C

UTRAACLR1

33dB

Adjacent channel centre
frequency offset (in MHz)

+ BWchannel_ca /2 + BWyrra/2

- BWchannel ca/ 2 - BWyrra/2

/

UTRAAcLR?

36 dB

Adjacent channel centre
frequency offset (in MHz)

+ BWchannel_ca /2 + 3*BWyrral2

- BWchannel_ca /2 — 3*BWyrtral/2

/

CA E-UTRA channel
Measurement bandwidth

BWChanneI_CA' 2* BWGB

UTRA 5MHz channel
Measurement bandwidth (Note 1)

3.84 MHz

UTRA 1.6MHz channel
measurement bandwidth (Note 2)

1.28 MHz

NOTE 1: Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.
NOTE 2: Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.

6.6.2.3.3A

Minimum requirements for CA E-UTRA

For intra-band contiguous carrier aggregation the carrier aggregation E-UTRA Adjacent Channel Leakage power Ratio
(CA E-UTRAcLr) istheratio of the filtered mean power centred on the aggregated channel bandwidth to the filtered
mean power centred on an adjacent aggregated channel bandwidth at nominal channel spacing. The assigned aggregated
channel bandwidth power and adjacent aggregated channel bandwidth power are measured with rectangular filters with
measurement bandwidths specified in Table 6.6.2.3.3A-1. If the measured adjacent channel power is greater than —
50dBm then the E-UTRA 5¢r shall be higher than the value specified in Table 6.6.2.3.3A-1.

Table 6.6.2.3.3A-1: General requirements for CA E-UTRAAcLr

CA bandwidth class / CA E-UTRAAcLr / Measurement
bandwidth

CA bandwidth class C

CA E-UTRAAcLr

30dB

CA E-UTRA channel
Measurement bandwidth

BWChanneI_CA - 2% BWGB

Adjacent channel centre
frequency offset (in MHz)

+ BWChanneI_CA

- BWchannel ca

/

6.6.2.4 Void
6.6.2.4.1 Void
6.6.2A Void
<reserved for future use>

6.6.2B Out of band emission for UL-MIMO

For UE supporting UL-MIMO, the requirements for Out of band emissions resulting from the modulation process and
non-linearity in the transmitters are specified at each transmit antenna connector.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirementsin
subclause 6.6.2 apply to each transmit antenna connector. The requirements shall be met with the UL-MIMO

configurations specified in Table 6.2.2B-2.
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For single-antenna port scheme, the requirements in subclause 6.6.3 apply.

6.6.3  Spurious emissions

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission,
parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions
unless otherwise stated. The spurious emission limits are specified in terms of general requirementsinline with SM.329
[2] and E-UTRA operating band requirement to address UE co-existence.

To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the
measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should
be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement
bandwidth.

6.6.3.1 Minimum requirements

Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in
Table 6.6.3.1-1 from the edge of the channel bandwidth. The spurious emission limitsin Table 6.6.3.1-2 apply for al
transmitter band configurations (NRB) and channel bandwidths.

Table 6.6.3.1-1: Boundary between E-UTRA out of band and spurious emission domain

Channel 1.4 3.0 5 10 15 20

bandwidth MHz MHz MHz MHz MHz MHz

ooB 2.8 6 10 15 20 25
boundary
Foor (MHZ)

NOTE: Inorder that the measurement of spurious emissions falls within the frequency ranges that are more than
Foos (MHZz) from the edge of the channel bandwidth, the minimum offset of the measurement frequency
from each edge of the channel should be Foog + MBW/2. MBW denotes the measurement bandwidth
defined in Table 6.6.3.1-2.

Table 6.6.3.1-2: Spurious emissions limits

Frequency Range Maximum Measurement Note
Level bandwidth
9 kHz < f <150 kHz -36 dBm 1 kHz
150 kHz < f <30 MHz -36 dBm 10 kHz
30 MHz < f < 1000 MHz -36 dBm 100 kHz
1GHz<f<12.75 GHz -30 dBm 1 MHz

12.75GHz <f<5"
harmonic of the upper
frequency edge of the -30 dBm 1 MHz 1
UL operating band in
GHz
NOTE 1: Applies for Band 22, Band 42 and Band 43

6.6.3.1A Minimum requirements for CA

For intra-band contiguous carrier aggregation the spurious emission limits apply for the frequency ranges that are more
than FOOB (MHZz) in Table 6.6.3.1A-1 from the edge of the aggregated channel bandwidth (Table 5.6A-1). For
frequencies AfOOB greater than FOOB as specified in Table 6.6.3.1A-1the spurious emission requirementsin Table
6.6.3.1-2 are applicable.
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Table 6.6.3.1A-1: Boundary between E-UTRA out of band and spurious emission domain for intra-
band contiguous carrier aggregation

NOTE:

6.6.3.2

CA Bandwidth Class

OOB boundary Foos

(MHz)
A Table 6.6.3.1-1
B FES
C BWChanneLCA +5

In order that the measurement of spurious emissions falls within the frequency ranges that are more than
Foos (MHZz) from the edge of the channel bandwidth, the minimum offset of the measurement frequency
from each edge of the aggregated channel should be Foos + MBW/2. MBW denotes the measurement

bandwidth defined in Table 6.6.3.1-2.

Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands

NOTE:

For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement

bandwidth defined for the protected band.
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Spurious emission

E-UTRA Protected band Frequency range | Maximum | MBW Note
Band Level (MHz)
(dBm)
1 E-UTRABand 1, 7, 8, 11, 18, 19, 20, 21, 50 1
22, 26, 27, 28, 38, 40, 41, 42, 43, 44 FoL 1ow FoL high
E-UTRA Band 3, 34 FoL tow FoL high -50 1 15
Frequency range 1880 1895 -40 1 15,27
Frequency range 1895 1915 -15.5 5 15, 26, 27
Freguency range 1915 1920 +1.6 5 15, 26, 27
Frequency range 1839.9 1879.9 -50 1 15
2 E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 50 1
22,23, 24, 26, 27, 28, 29, 41, 42 FoL iow FoL high
E-UTRA Band 2, 25 FoL tow FoL high -50 1 15
E-UTRA Band 43 FoL tow FoL hign -50 1 2
3 E-UTRA Band 1, 7, 8, 20, 26, 27, 28, 33, 50 1
34, 38, 41, 43, 44 FoL jow FoL high
E-UTRA Band 3 FoL low FoL high -50 1 15
E-UTRA Band 11, 18, 19, 21 FoL low FoL high -50 1 13
E-UTRA Band 22, 42 FoL_low FoL_nign -50 1 2
Frequency range 1884.5 1915.7 -41 0.3 13
4 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24, 25, 26, 27, 28, 29, 41, 43 FoL jow FoL high
E-UTRA Band 42 FoL tow FoL nign -50 1 2
5 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24, 25, 28, 29,42, 43 FoL iow FoL high
E-UTRA Band 41 FoL iow FoL nign -50 1 2
E-UTRA Band 26 859 869 -27 1
6 E-UTRABand 1, 9, 11, 34 FoL low FoL hign -50 1
Frequency range 860 875 -37 1
Frequency range 875 895 -50 1
7
1884.5 1919.6 a 03
Frequency range 1884.5 1915.7 8
7 E-UTRABand 1, 3, 7, 8, 20, 22, 27, 28, 50 1
29, 33, 34, 40, 42, 43 FoL jow FoL high
Freguency range 2570 2575 +1.6 5 15, 21, 26
Frequency range 2575 2595 -15.5 5 15, 21, 26
Frequency range 2595 2620 -40 1 15,21
8 E-UTRA Band 1, 20, 28, 33, 34, 38, 39, 50 1
40 FoL low FoL high
E-UTRA band 3 FoL tow FoL nign -50 1 2
E-UTRA band 7 FoL tow FoL nign -50 1 2
E-UTRA Band 8 FoL tow FoL high -50 1 15
E-UTRA Band 22, 41, 42, 43 FoL iow Fo high -50 1 2
E-UTRA Band 11, 21 FoL low FoL high -50 1 23
Freguency range 860 890 -40 1 15, 23
Frequency range 1884.5 1915.7 -41 0.3 8, 23
9 E-UTRA Band 1, 11, 18, 19, 21, 26, 28, 50 1
34 FoL low FoL nhigh
Frequency range 1884.5 1915.7 -41 0.3 8
Frequency range 945 960 -50 1
Frequency range 1839.9 1879.9 -50 1
Frequency range 2545 2575 -50 1
10 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24, 25, 26, 27, 28, 29, 41, 43 FoL jow FoL high
E-UTRA Band 22, 42 FoL tow FoL_nigh -50 1 2
1 E-UTRA Band 1, 11, 18, 19, 21, 28, 34 FoL tow FoL igh -50 1
Frequency range 1884.5 1915.7 -41 0.3 8
Frequency range 945 960 -50 1
Frequency range 1839.9 1879.9 -50 1
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Frequency range 2545 2575 -50 1
12 E-UTRA Band 2, 5, 13, 14, 17, 23, 24, 50 1
25, 26, 27, 41 FoL low FoL_high
E-UTRA Band 4, 10 FoL ow FoL nign -50 1 2
E-UTRA Band 12 Fol low FoL high -50 1 15
13 E-UTRA Band 2, 4, 5, 10, 12, 13, 17, 23, 50 1
25, 26, 27, 29, 41 FoL_tow FoL_nigh
Frequency range 769 775 -35 0.00625 15
Frequency range 799 805 -35 0.00625 11,15
E-UTRA Band 14 FoL tow FoL nigh -50 1 15
E-UTRA Band 24 FoL tow FoL_nign -50 1 2
14 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24, 25, 26, 27, 29, 41 FoL_iow FoL_nigh
Frequency range 769 775 -35 0.00625 12,15
Frequency range 799 805 -35 0.00625 | 11,12,15
17 E-UTRA Band 2, 5, 13, 14, 17, 23, 24, 50 1
25, 26, 27, 41 FoL low FoL high
E-UTRA Band 4, 10 FoL low FoL nign -50 1 2
E-UTRA Band 12 FoL low FoL nigh -50 1 15
18 E-UTRA Band 1, 11, 21, 34 FoL iow FoL high -50 1
Frequency range 860 890 -40 1
Frequency range 1884.5 1915.7 -41 0.3 8
Frequency range 758 799 -50 1
Frequency range 799 803 -40 1 15
Frequency range 945 960 -50 1
Frequency range 1839.9 1879.9 -50 1
Frequency range 2545 2575 -50 1
19 E-UTRA Band 1, 11, 21, 28, 34 FoL iow FoL nigh -50 1
Frequency range 1884.5 1915.7 -41 0.3 8
Frequency range 945 960 -50 1
Frequency range 1839.9 1879.9 -50 1
Frequency range 2545 2575 -50 1
20 E-UTRABand 1, 3, 7, 8, 20, 22, 33, 34, 50 1
40, 43 FoL iow FoL high
E-UTRA Band 20 FoL iow FoL high -50 1 15
E-UTRA Band 38, 42 FoL low FoL nigh -50 1 2
Frequency range 758 788 -50 1
21 E-UTRA Band 1, 18, 19, 28, 34 FoL iow FoL nigh -50 1
Frequency range 1884.5 1915.7 -41 0.3 8
Frequency range 945 960 -50 1
Frequency range 1839.9 1879.9 -50 1
Frequency range 2545 2575 -50 1
22 E-UTRABand 1, 3, 7, 8, 20, 26, 27, 28, 50 1
33, 34, 38, 39, 40, 43 FoL_iow FoL_nigh
Frequency range 3510 3525 -40 1 15
Frequency range 3525 3590 -50 1
23 E-UTRA Band 4, 5, 10, 12, 13, 14, 17,
23, 24,26, 27, 29, 41 FoL iow FoL nigh -50 1
24 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 50 1
23, 24, 25, 26, 29, 41 FoL tow FoL high
25 E-UTRA Band 4, 5, 10,12, 13, 14, 17, 23, 50 1
24, 26, 27, 28, 29, 41, 42 FoL low FoL high
E-UTRA Band 2 Fol low FoL nhigh -50 1 15
E-UTRA Band 25 Fol low FoL nhigh -50 1 15
E-UTRA Band 43 FoL ow FoL nign -50 1 2
26 E-UTRABand 1, 2, 3, 4, 5, 10, 11, 12,
13, 14,17, 18,19, 21, 23, 24, 25, 26, 29, -50 1
34, 40, 42, 43 FoL iow FoL nigh
E-UTRA Band 41 FoL low FoL nign -50 1 2
Frequency range 1884.5 1915.7 -41 0.3 8
703 799 -50 1
Frequency range
799 803 -40 1 15
Frequency range 945 960 -50 1
Frequency range 1839.9 1879.9 -50 1
27 E-UTRABand 1,2, 3,4,5,7, 10, 12, 13, FoL iow FoL righ -50 1
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14, 17, 23, 25, 26, 27, 29, 38, 41, 42, 43
Frequency range 799 805 -35 0.00625
E-UTRA Band 28 FoL 1ow 790 -50 1
28 E-UTRABand 2, 3,5, 7, 8, 18, 19, 25, FoL_tow FoL_nigh -50 1
26, 27, 34, 38, 41
E-UTRA Band 1, 4, 10, 22, 42, 43 FoL_tow Fo_high -50 1 2
E-UTRA Band 11, 21 FoL_tow FoL_nigh -50 1 19, 24
E-UTRA Band 1 FoL_ow FoL_nigh -50 1 19, 25
Frequency range 686 694 -42 8 15, 32
Frequency range 470 710 -26.2 6 31
Frequency range 758 773 -32 1 15
Frequency range 773 803 -50 1
Frequency range 662 694 -26.2 6 15
Frequency range 1884.5 1915.7 -41 0.3 8,19
Frequency range 1839.9 1879.9 -50 1
33 E-UTRA Band 1, 7, 8, 20, 22, 28, 34, 38, 50 1 5
40, 42, 43 FoL tow FoL high
E-UTRA Band 3 FoL tow FoL high 50 1 15
34 E-UTRABand 1, 3, 7, 8, 11, 18, 19, 20,
21, 22, 26, 28, 33, 38,39, 40, 41, 42, 43, -50 1 5
44 FoL tow FoL high
Frequency range 1884.5 1915.7 -41 0.3 8
Frequency range 1839.9 1879.9 -50 1
35
36
37
38 E-UTRA Band 1,3, 8, 20, 22, 27, 28, 29, 50 1
33, 34, 40, 42, 43 FoL tow FoL_high
Frequency range 2620 2645 -15.5 5 15, 22, 26
Frequency range 2645 2690 -40 1 15, 22
39 E-UTRA Band 22, 34, 40, 41, 42, 44 FoL iow FoL high -50 1
40 E-UTRA Band 1, 3, 7, 8, 20, 22, 26, 27, 50 1
28, 33, 34, 38, 39, 41, 42, 43, 44 FoL 1ow FoL high
41 E-UTRABand 1, 2, 3, 4,5, 8, 10, 12, 13,
14, 17, 23, 24, 25, 26, 27, 28, 29, 34, 39, -50 1
40,42, 44 FoL iow FoL high
E-UTRA Band 9, 11, 18, 19, 21 FoL low FoL high -50 1 30
Freguency range 1839.9 1879.9 -50 1 30
Freguency range 1884.5 1915.7 -41 0.3 8, 30
42 E-UTRABand 1, 2, 3,4, 5, 7, 8, 10, 20,
25, 26, 27, 28, 33, 34, 38, 40, 41, 44 -50 1
FoL_tow FoL_high
43 E-UTRABand 1, 2, 3,4, 5, 7, 8, 10, 20, 50 1
25, 26, 27, 28, 33, 34, 38, 40 FoL 1ow FoL high
E-UTRA Band 22 FoL low FoL_high [-50] (1] 3
44 E-UTRA Band 3, 5, 8, 34, 39, 41 FoL_tow FoL_nigh -50 1
E-UTRA Band 1, 40, 42 For_tow FoL nigh -50 1 2
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NOTE 1: FoL 1ow and Fo_nigh refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2: As exceptions, measurements with a level up to the applicable requirements defined in Table
6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2”d, 3rd,
4" [or 5”‘] harmonic spurious emissions. Due to spreading of the harmonic emission the exception
is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on
both sides of the harmonic emission. This results in an overall exception interval centred at the
harmonic emission of (2MHz + N x Lcre X 180kHz), where N is 2, 3, 4, [5] for the 2" 3 g [or 5““]
harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or
partially overlaps the overall exception interval.

NOTE 3: To meet these requirements some restriction will be needed for either the operating band or
protected band

NOTE 4: N/A

NOTE 5: For non synchronised TDD operation to meet these requirements some restriction will be needed
for either the operating band or protected band

NOTE 6: N/A.

NOTE 7: Applicable when co-existence with PHS system operating in 1884.5-1919.6MHz.

NOTE 8: Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 9: N/A.

NOTE 10: N/A.

NOTE 11: Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD

NOTE 12: The emissions measurement shall be sufficiently power averaged to ensure a standard deviation <
0.5dB

NOTE 13: This requirement applies for 5, 10, 15 and 20 MHz E-UTRA channel bandwidth allocated within
1744.9MHz and 1784.9MHz.

NOTE 14: N/A.

NOTE 15: These requirements also apply for the frequency ranges that are less than Foog (MHZz) in Table
6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

NOTE 16: N/A.

NOTE 17: N/A

NOTE 18: N/A

NOTE 19: Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when
the channel bandwidth used is 5 or 10 MHz.

NOTE 20: N/A.

NOTE 21: This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with
the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within
the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre
frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink
transmission bandwidth less than or equal to 54 RB.

NOTE 22: This requirement is applicable for any channel bandwidths within the range 2570 - 2615 MHz with
the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within
the range 2605.5 - 2607.5 MHz and for carriers of 20 MHz bandwidth when carrier centre
frequency is within the range 2597 - 2605 MHz the requirement is applicable only for an uplink
transmission bandwidth less than or equal to 54 RB.

For carriers with channel bandwidth overlapping the frequency range 2615 - 2620 MHz the
requirement applies with the maximum output power configured to +19 dBm in the IE P-Max.

NOTE 23 This requirement is applicable only for the following cases:

- for carriers of 5 MHz channel bandwidth when carrier centre frequency (F) is within the range
902.5 MHz =< F¢ < 907.5 MHz with an uplink transmission bandwidth less than or equal to 20 RB

- for carriers of 5 MHz channel bandwidth when carrier centre frequency (F¢) is within the range
907.5 MHz < F¢ £ 912.5 MHz without any restriction on uplink transmission bandwidth.

- for carriers of 10 MHz channel bandwidth when carrier centre frequency (F¢) is Fc = 910 MHz with
an uplink transmission bandwidth less than or equal to 32 RB with RBstart > 3.

NOTE 24: As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is
permitted for each assigned E-UTRA carrier used in the measurement due to 2" harmonic
spurious emissions. An exception is allowed if there is at least one individual RB within the
transmission bandwidth (see Figure 5.6-1) for which the 2" harmonic totally or partially overlaps
the measurement bandwidth (MBW).

NOTE 25: As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is
permitted for each assigned E-UTRA carrier used in the measurement due to 3" harmonic
spurious emissions. An exception is allowed if there is at least one individual RB within the
transmission bandwidth (see Figure 5.6-1) for which the 3 harmonic totally or partially overlaps
the measurement bandwidth (MBW).

NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to
UE(s) operating in the protected operating band.

NOTE 27: This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with
the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within
the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre
frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink
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transmission bandwidth less than or equal to 54 RB.

NOTE 28: N/A.
NOTE 29: N/A.
NOTE 30: This requirement applies when the E-UTRA carrier is confined within 2545-2575 MHz and the

channel bandwidth is 10 or 20 MHz.

NOTE 31: This requirement is applicable for 5 and 10 MHz E-UTRA channel bandwidth allocated within 718-

728MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission
bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart<48.

NOTE 32: This requirement is applicable in the case of a 10 MHz E-UTRA carrier confined within 703 MHz

and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz
applies.

6.6.3.2A

This clause specifies the requirements for the specified carrier aggregation configurations for coexistence with protected

bands

NOTE:

Spurious emission band UE co-existence for CA

For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth defined for the protected band.
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Table 6.6.3.2A-1: Requirements for intra-band contiguous CA

E- Spurious emission
UTRA Protected band Frequency range Maximum MBW Note
CA_ (MHz) Level (MHz)
Con_flg (dBm)
uration
CA_1C E-UTRABand 1, 3, 7, 8, 11, 18, 19, 20, 50 1
21, 22, 26, 27, 28, 38, 40, 41, 42, 43, 44 FoL low | - | FoL nigh
E-UTRA band 34 FoLow | - | FoL nan -50 1 4,6,7
Frequency range 1880 | - | 1895 -40 1 7,10
Frequency range 1895 | - | 1915 -15.5 5 7,10, 12
6, 7, 10,
Frequency range 1900 | - | 1915 155 5 12
6,7, 10,
Frequency range 1915 | - | 1920 1.6 5 12
Frequency range 1884.5 | - | 1915.7 -41 0.3 4,5
Frequency range 1839.9 | - | 1879.9 -50 1
CA_7C E-UTRABand 1, 3, 7, 8, 20, 22, 27, 28, .50 1
29, 33, 34, 40, 42, 43 FoLiow | - | Fou high
Frequency range 2570 | - | 2575 +1.6 5 8,12
Frequency range 2575 | - | 2595 -15.5 5 8,12
Frequency range 2595 | - | 2620 -40 1 8
CA_38C | E-UTRA Band 1,3, 8, 20, 22, 27, 28, 29, .50 1
33, 34, 40, 42, 43 FoLiow | - | Fou high
155 5 9,10,
Frequency range 2620 | - | 2645 ) 11,12
Frequency range 2645 | - | 2690 -40 1 9, 10,11
CA_40C | E-UTRABand 1, 3, 7, 8, 20, 22, 26, 27, 50 1
33, 34, 38, 39, 41, 42, 43, 44 FoL ow | - | Fou nigh
CA_41C | E-UTRABand 1, 2, 3, 4,5, 8, 10, 12, 13,
14, 17, 23, 24, 25, 26, 27, 28, 29, 34, 39, -50 1
40, 42, 44 FoLiow | - | Fot nigh

NOTE1: Fp. jow and Fpr_nigh refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2: As exceptions, measurements with a level up to the applicable requirements defined in Table
6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2" 3,
4" [or 5”‘] harmonic spurious emissions. Due to spreading of the harmonic emission the exception
is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on
both sides of the harmonic emission. This results in an overall exception interval centred at the
harmonic emission of (2MHz + N x Lcre X 180kHz), where N is 2, 3, 4, [5] for the 2M 3 4" [or 5““]
harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or
partially overlaps the overall exception interval. NOTE 3: To meet these requirements some
restriction will be needed for either the operating band or protected band

NOTE 4: Applicable when CA_NS_01 in subclause 6.6.3.3A.1 is signalled by the network.

NOTE 5: Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 6: Applicable when CA_NS_02 in subclause 6.6.3.3A.2 is signalled by the network.

NOTE 7: Applicable when CA_NS_03 in subclause 6.6.3.3A.3 is signalled by the network.

NOTE 8: Applicable when CA_NS_06 in subclause 6.6.3.3A.5 is signalled by the network.

NOTE 9: Applicable when CA_NS_05 in subclause 6.6.3.3A.4 is signalled by the network.

NOTE 10: The requirement also applies for the frequency ranges that are less than Foog (MHZ) in Table
6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the aggregated channel bandwidth.

NOTE 11: This requirement is applicable for carriers with aggregated channel bandwidths confined in 2570-
2615 MHz.

NOTE 12: For these adjacent bands, the emission limit could imply risk of harmful interference to
UE(s) operating in the protected operating band.

6.6.3.3 Additional spurious emissions

These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious
emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a
specific deployment scenario as part of the cell handover/broadcast message.

6.6.3.3.1 Minimum requirement (network signalled value "NS_05")

When "NS_05" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.1-1. Thisrequirement also applies for the frequency ranges that are less than FOOB (MHZz) in Table 6.6.3.1-1
from the edge of the channel bandwidth.
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Table 6.6.3.3.1-1: Additional requirements (PHS)

Frequency band Channel bandwidth / Spectrum Measurement Note
(MHz) emission limit (dBm) bandwidth
5 10 15 20
MHz MHz MHz MHz
1884.5 <f<1915.7 -41 -41 -41 -41 300 KHz 1

NOTE 1: Applicable when the lower edge of the assigned E-UTRA UL channel
bandwidth frequency is larger than or equal to the upper edge of PHS band
(1915.7 MHz) + 4 MHz + the channel BW assigned, where channel BW is as
defined in subclause 5.6. Additional restrictions apply for operations below
this point.

The requirementsin Table 6.6.3.3.1-1 apply with the additional restrictions specified in Table 6.6.3.3.1-2 when the
lower edge of the assigned E-UTRA UL channel bandwidth frequency is less than the upper edge of PHS band (1915.7
MHz) + 4 MHz + the channel BW assigned.

Table 6.6.3.3.1-2: RB restrictions for additional requirement (PHS).

15 MHz channel bandwidth with f. = 1932.5 MHz
RBstart 0-7 8-66 67-74
Lcre N/A < MIN(30, 67 — RBstarn) N/A
20 MHz channel bandwidth with f. = 1930 MHz
RBstart 0-23 24-75 76-99
Lcrs N/A < MIN(24, 76 — RBstart) N/A

NOTE: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement

bandwidith (300 kHz).
6.6.3.3.2 Minimum requirement (network signalled value “NS_07")

When "NS_07" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.2-1. Thisrequirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1
from the edge of the channel bandwidth.

Table 6.6.3.3.2-1: Additional requirements

Frequency band Channel bandwidth / Spectrum Measurement
(MHz) emission limit (dBm) bandwidth
10 MHz
769 <f=<775 -57 6.25 kHz
NOTE: The emissions measurement shall be sufficiently power averaged to ensure
standard standard deviation < 0.5 dB.

NOTE: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement

bandwidth (6.25 kHz).

6.6.3.3.3 Minimum requirement (network signalled value “NS_08")

When “NS 08" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.3-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHZ) in Table 6.6.3.1-1
from the edge of the channel bandwidth.
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Table 6.6.3.3.3-1: Additional requirement

Frequency Channel bandwidth / Spectrum emission limit Measurement
band (dBm) bandwidth
(MHz) 5MHz 10MHz 15MHz

860 <f=<890 -40 -40 -40 1 MHz

NOTE: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth (1 MHz).

6.6.3.3.4 Minimum requirement (network signalled value “NS_09")

When “NS 09” isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.4-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHZ) in Table 6.6.3.1-1
from the edge of the channel bandwidth.

Table 6.6.3.3.4-1: Additional requirement

Frequency band Channel bandwidth / Spectrum emission Measurement
(MHz) limit (dBm) bandwidth
5MHz 10MHz 15MHz
1475.9=<f=<1510.9 -35 -35 -35 1 MHz

NOTE 1: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth (1 MHz).

NOTE 2: To improve measurement accuracy, A-MPR values for NS_09 specified in Table 6.2.4-1 in subclause
6.2.4 are derived based on both the above NOTE 1 and 100 kHz RBW.

6.6.3.3.5 Minimum requirement (network signalled value “NS_12")

When “NS 12" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.5-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.6.3.1-1
from the edge of the channel bandwidth.

Table 6.6.3.3.5-1: Additional requirements

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
1.4 MHz, 3 MHz, 5 MHz
806 <f=<813.5 -42 6.25 kHz

NOTE 1: The requirement applies for E-UTRA carriers with lower channel edge at or
above 814.2 MHz.

NOTE 2: The emissions measurement shall be sufficiently power averaged to ensure a
standard deviation < 0.5 dB.

6.6.3.3.6 Minimum requirement (network signalled value “NS_13")

When “NS 13" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.6-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHZ) in Table 6.6.3.1-1
from the edge of the channel bandwidth.
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Table 6.6.3.3.6-1: Additional requirements

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth

(dBm)
5 MHz

806 <f=<816 -42 6.25 kHz

NOTE 1: The requirement applies for E-UTRA carriers with lower channel edge at or

above 819 MHz.
NOTE 2: The emissions measurement shall be sufficiently power averaged to ensure a

standard deviation < 0.5 dB.

6.6.3.3.7 Minimum requirement (network signalled value “NS_14")

When “NS 14" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.7-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.6.3.1-1
from the edge of the channel bandwidth.

Table 6.6.3.3.7-1: Additional requirements

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
10 MHz, 15 MHz
806 <f=<816 -42 6.25 kHz
NOTE 1: The requirement applies for E-UTRA carriers with lower channel edge at or
above 824 MHz.
NOTE 2: The emissions measurement shall be sufficiently power averaged to ensure a

standard deviation < 0.5 dB.

6.6.3.3.8 Minimum requirement (network signalled value “NS_15")

When “NS 15" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.8-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.6.3.1-1
from the edge of the channel bandwidth.

Table 6.6.3.3.8-1: Additional requirements

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz
851 < f < 859 -53 6.25 kHz
NOTE 1: The emissions measurement shall be sufficiently power averaged to ensure a
standard deviation < 0.5 dB.

6.6.3.3.9 Minimum requirement (network signalled value “NS_16")

When “NS_16” isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.9-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHZ) in Table 6.6.3.1-1
from the edge of the channel bandwidth.

Table 6.6.3.3.9-1: Additional requirements

Frequency Channel bandwidth / Spectrum Measurement Note
band emission limit (dBm) bandwidth
(MHz) 1.4,3,5,10 MHz

790 < <803 -32 1 MHz
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6.6.3.3.10 Minimum requirement (network signalled value “NS_17")

When “NS_17” isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.10-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.6.3.3.1-1
from the edge of the channel bandwidth.

Table 6.6.3.3.10-1: Additional requirements

Frequency Channel bandwidth / Spectrum Measurement Note
band emission limit (dBm) bandwidth
(MHz) 5, 10 MHz
470<f=<710 -26.2 6 MHz 1
NOTE 1: Applicable when the assigned E-UTRA carrier is confined within 718 MHz
and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.

6.6.3.3.11 Minimum requirement (network signalled value “NS_18")

When “NS_18" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.11-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHZ) in Table 6.6.3.1-1

from the edge of the channel bandwidth.

Table 6.6.3.3.11-1: Additional requirements

Frequency Channel bandwidth / Spectrum Measurement Note
band emission limit (dBm) bandwidth
(MHz) 5, 10, 15, 20 MHz
692-698 -26.2 6 MHz

6.6.3.3.12

When “NS_19” isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.12-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHZ) in Table 6.6.3.1-1

from the edge of the channel bandwidth.

Minimum requirement (network signalled value “NS_19")

Table 6.6.3.3.12-1: Additional requirements

Frequency Channel bandwidth / Spectrum Measurement Note
band emission limit (dBm) bandwidth
(MHz) 3, 5, 10, 15, 20 MHz

662 <f<694 -25 8 MHz

6.6.3.3.13

When" NS_11" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.13-1. These requirements al so apply for the frequency ranges that are less than Foog (MHZ) in Table 6.6.3.1-1

and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
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Table 6.6.3.3.13-1: Additional requirements

Frequency Channel bandwidth / Spectrum Measurement
band emission limit (dBm) bandwidth
(MHz) 1.4, 3,5, 10, 15, 20 MHz
E-UTRA Band 2 -50 1 MHz
1998 < f <1999 -21 1 MHz
1997 < f <1998 -27 1 MHz
1996 < f < 1997 -32 1 MHz
1995 < f< 1996 -37 1 MHz
1990 < f < 1995 -40 1 MHz
6.6.3.3.14 Minimum requirement (network signalled value " NS_20")

When" NS _20" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.14-1. These requirements also apply for the frequency ranges that are less than Foog (MHZ) in Table 6.6.3.1-1
and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

Table 6.6.3.3.14-1: Additional requirements

Frequency Channel bandwidth / Spectrum Measurement
band emission limit (dBm) bandwidth
(MHz) 5, 10, 15, 20 MHz

1990 = f< 1999 -40 1 MHz

1999 = f < 2000 -40 Note 1

Note 1:  The measurement bandwidth is 1% of the applicable E-UTRA
channel bandwidth.

6.6.3.3.15 Minimum requirement (network signalled value " NS_22")

When" NS 22" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3.15-1. Thisrequirement also applies for the frequency ranges that are less than Foog (MHZ) in Table 6.6.3.1-
1 from the edge of the channel bandwidth.

Table 6.6.3.3.15-1: Additional requirement

Frequency band Channel bandwidth / Spectrum MBW
(MHz) emission limit (dBm)
5, 10, 15, 20 MHz
3400 =< f = 3800 -23 (Note 1, Note 3) 5 MHz
-40 (Note 2) 1 MHz

Note 1:  This requirement applies within an offset between 5 MHz and 25 MHz
from the lower and from the upper edge of the channel bandwidth.

Note 2:  This requirement applies from 3400 MHz up to 25 MHz below the lower
E-UTRA channel edge and from 25 MHz above the upper E-UTRA
channel edge up to 3800 MHz.

Note 3:  This emission limit might imply risk of harmful interference to UE(s) operating
in the protected operating band.

NOTE: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement

bandwidth.
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6.6.3.3A Additional spurious emissions for CA

These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious
emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a
specific deployment scenario as part of the cell reconfiguration message.

6.6.3.3A.1 Minimum requirement for CA_1C (network signalled value "CA_NS_01")

When "CA_NS 01" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3A.1-1. Thisrequirement aso applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1A-
1 from the edge of the aggregated channel bandwidth.

Table 6.6.3.3A.1-1: Additional requirements (PHS)

Protected band Frequency range (MHz) Maximum Level (dBm) MBW (MHz) Note
E-UTRA band 34 FDL low | - | FDL high -50 1
Frequency range 18845 | - | 1915.7 -41 0.3 1
NOTE 1: Applicable when the aggregated channel bandwidth is confined within frequency range 1940 — 1980 MHz

NOTE: For measurement conditions at the edge of each frequency range, the lowest frequency of the
measurement position in each frequency range should be set at the lowest boundary of the frequency
range plus MBW/2. The highest frequency of the measurement position in each frequency range should
be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement
bandwidth (300 kHz).

6.6.3.3A.2 Minimum requirement for CA_1C (network signalled value "CA_NS_02")

When "CA_NS 02" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3A.2-1. Thisrequirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1A-
1 from the edge of the aggregated channel bandwidth.

Table 6.6.3.3A.2-1: Additional requirements

Protected band | Frequency range (MHz) | Maximum Level (dBm) | MBW (MHz)

E-UTRA band 34 FoL tow | - | FoL nigh -50 1

Frequency range 1900 | - | 1915 -15.5 5

Frequency range 1915 | - | 1920 +1.6 5
6.6.3.3A.3 Minimum requirement for CA_1C (network signalled value "CA_NS_03")

When "CA_NS 03" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3A.3-1. Thisrequirement aso applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1A-
1 from the edge of the aggregated channel bandwidth.

Table 6.6.3.3A.3-1: Additional requirements

Protected band | Frequency range (MHz) | Maximum Level (dBm) | MBW (MHz)
E-UTRA band 34 FoL iow | - | FoL high -50 1
Frequency range 1880 | - | 1895 -40 1
Frequency range 1895 | - | 1915 -15.5 5
Frequency range 1915 | - | 1920 +1.6 5
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6.6.3.3A4 Minimum requirement for CA_38C (network signalled value "CA_NS_05")

When "CA_NS 05" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3A.4-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.6.3.1A-1
from the edge of the aggregated channel bandwidth. This requirement is applicable for carriers with aggregated channel
bandwidths confined in 2570 - 2615 MHz.

Table 6.6.3.3A.4-1: Additional requirements

Protected band | Frequency range (MHz) | Maximum Level (dBm) | MBW (MHz)

Frequency range 2620 | - | 2645 -15.5 5
Frequency range 2645 | - | 2690 -40 1
6.6.3.3A.5 Minimum requirement for CA_7C (network signalled value "CA_NS_06")

When "CA_NS 06" isindicated in the cell, the power of any UE emission shall not exceed the levels specified in Table
6.6.3.3A.5-1. Thisrequirement also applies for the frequency ranges that are less than Foos (MHZ) in Table 6.6.3.1A-1
from the edge of the aggregated channel bandwidth.

Table 6.6.3.3A.5-1: Additional requirements

Protected band | Frequency range (MHz) | Maximum Level (dBm) | MBW (MHz)
Frequency range 2570 | - | 2575 +1.6 5
Frequency range 2575 | - | 2595 -15.5 5
Frequency range 2595 | - | 2620 -40 1
6.6.3A Void
<reserved for future use>

6.6.3B  Spurious emission for UL-MIMO

For UE supporting UL-MIMO, the requirements for Spurious emissions which are caused by unwanted transmitter
effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products
are specified at each transmit antenna connector.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirementsin
subclause 6.6.3 apply to each transmit antenna connector. The requirements shall be met with the UL-MIMO
configurations specified in Table 6.2.2B-1.

For single-antenna port scheme, the general requirements in subclause 6.6.3 apply.

6.6A Void
6.6B Void

6.7 Transmit intermodulation
The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of

signalsinits non linear elements caused by presence of the wanted signal and an interfering signal reaching the
transmitter viathe antenna.

6.7.1 Minimum requirement

User Equipment(s) transmitting in close vicinity of each other can produce intermodulation products, which can fall into
the UE, or eNode B receive band as an unwanted interfering signal. The UE intermodulation attenuation is defined by
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the ratio of the mean power of the wanted signal to the mean power of the intermodulation product when an interfering
CW signal isadded at alevel below the wanted signal at each of the transmitter antenna port with the other antenna
port(s) if any isterminated. Both the wanted signal power and the intermodulation product power are measured through
E-UTRA rectangular filter with measurement bandwidth shown in Table 6.7.1-1.

The requirement of transmitting intermodulation is prescribed in Table 6.7.1-1.

Table 6.7.1-1: Transmit Intermodulation

BW Channel (UL) 5MHz 10MHz 15MHz 20MHz

Interference Signal
Frequency Offset
Interference CW Signal
Level

Intermodulation Product -29dBc | -35dBc | -29dBc | -35dBc -29dBc -35dBc | -29dBc | -35dBc

5MHz 10MHz | 10MHz | 20MHz 15MHz 30MHz | 20MHz | 40MHz

-40dBc

Measurement bandwidth | 4.5MHz | 4.5MHz | 9.0MHz | 9.0MHz | 13.5MHz | 13.5MHz | 18MHz | 18MHz

6.7.1A Minimum requirement for CA

User Equipment(s) transmitting in close vicinity of each other can produce intermodulation products, which can fal into
the UE, or eNode B receive band as an unwanted interfering signal. The UE intermodulation attenuation is defined by
the ratio of the mean power of the wanted signal to the mean power of the intermodulation product on both component
carriers when an interfering CW signal is added at alevel below the wanted signal at each of the transmitter antenna
port with the other antenna port(s) if any isterminated. Both the wanted signal power and the intermodul ation product
power are measured through rectangular filter with measurement bandwidth shown in Table 6.7.1A-1.

For intra-band contiguous carrier aggregation the requirement of transmitting intermodulation is specified in Table
6.7.1A-1.

Table 6.7.1A-1: Transmit Intermodulation

CA bandwidth class(UL) C

Interferen ignal

Fr:qlfeﬁc;jeoifsgeta BWChanneI_CA Z*BWChanneI_CA
Interference CW Signal

Level -40dBc
Intermodulation Product -29dBc -35dBc
Measurement bandwidth BW channel_ca- 2* BWgs

6.7.1B Minimum requirement for UL-MIMO

For UE supporting UL-MIMO, the transmit intermodul ation requirements are specified at each transmit antenna
connector and the wanted signal is defined as the sum of output power at each transmit antenna connector.

For UEs with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirementsin
subclause 6.7.1 apply to each transmit antenna connector. The requirements shall be met with the UL-MIMO
configurations specified in Table 6.2.2B-2.

For single-antenna port scheme, the requirements in subclause 6.7.1 apply.
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6.8 Void
6.8.1 Void
6.8A Void

6.8B  Time alignment error for UL-MIMO

For UE(s) with multiple transmit antenna connectors supporting UL-MIMO, this requirement appliesto frame timing
differences between transmissions on multiple transmit antenna connectors in the closed-loop spatial multiplexing
scheme.

The time alignment error (TAE) is defined as the average frame timing difference between any two transmissions on
different transmit antenna connectors.

6.8B.1 Minimum Requirements

For UE(s) with multiple transmit antenna connectors, the Time Alignment Error (TAE) shall not exceed 130 ns.

7 Receiver characteristics

7.1 General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with
an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an
integral antenna(s) may be taken into account by converting these power levelsinto field strength requirements,
assuming a0 dBi gain antenna. . For UEs with more than one receiver antenna connector, identical interfering signals
shall be applied to each receiver antenna port if more than one of theseis used (diversity).

Thelevels of the test signal applied to each of the antenna connectors shall be as defined in the respective sections
below.

With the exception of subclause 7.3, the requirements shall be verified with the network signalling value NS _01
configured (Table 6.2.4-1).

All the parameters in clause 7 are defined using the UL reference measurement channels specified in Annexes A.2.2 and
A.2.3, the DL reference measurement channels specified in Annex A.3.2 and using the set-up specified in Annex C.3.1.

For the additional requirements for intra-band non-contiguous carrier aggregation of two component carriers (one
component carrier per sub-block), an in-gap test refers to the case when the interfering signalis located at a negative
offset with respect to the assigned channel frequency of the highest carrier frequency and located at a positive offset
with respect to the assigned channel frequency of the lowest carrier frequency.

For the additional requirements for intra-band non-contiguous carrier aggregation of two component carriers (one
component carrier per sub-block), an out-of-gap test refers to the case when the interfering signal (s) is (are) located at a
positive offset with respect to the assigned channel frequency of the highest carrier frequency, or located at a negative
offset with respect to the assigned channel frequency of the lowest carrier frequency.

For the additional requirements for intra-band non-contiguous carrier aggregation of two component carriers with
channel bandwidth larger than or equal to 5 MHz (one component carrier per sub-block), the existing adjacent channel
selectivity requirements, in-band blocking requirements (for each case), and narrow band blocking requirements apply
for in-gap tests only if the corresponding interferer frequency offsets with respect to the two measured carriers satisfy
the following condition in relation to the sub-block gap size W, for at least one of these carriersj, j = 1,2, so that the
interferer frequency position does not change the nature of the core requirement tested:

Woan > 2 |Finterferer (offset),j| — BWchannel(j)
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whereF yerferer (offset)j 1S the interferer frequency offset with respect to carrier j as specified in subclause 7.5.1, subclause
7.6.1 and subclause 7.6.3 for the respective requirement and BW channa(j) the channel bandwidth of carrier j. The
interferer frequency offsets for adjacent channel selectivity, each in-band blocking case and narrow- band blocking shall
be tested separately with asinglein-gap interferer at atime.

7.2 Diversity characteristics

The requirements in Section 7 assume that the receiver is equipped with two Rx port as a baseline. These requirements
apply to al UE categories unless stated otherwise. Requirements for 4 ports are FFS. With the exception of subclause
7.9 dll requirements shall be verified by using both (all) antenna ports simultaneously.

7.3 Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at
which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

7.3.1 Minimum requirements (QPSK)

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and Table 7.3.1-2
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Table 7.3.1-1: Reference sensitivity QPSK Prgrsens

Channel bandwidth
E-UTRA 1.4 MHz 3 MHz 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
Band (dBm) (dBm) | (dBm) | (dBm) (dBm) (dBm) Mode
1 -100 -97 -95.2 -94 FDD
2 -102.7 -99.7 -98 -95 -93.2 -92 FDD
3 -101.7 -98.7 -97 -94 -92.2 -91 FDD
4 -104.7 -101.7 -100 -97 -95.2 -94 FDD
5 -103.2 -100.2 -98 -95 FDD
6 -100 -97 FDD
7 -98 -95 -93.2 -92 FDD
8 -102.2 -99.2 -97 -94 FDD
9 -99 -96 -94.2 -93 FDD
10 -100 -97 -95.2 -94 FDD
11 -100 -97 FDD
12 -101.7 -98.7 -97 -94 FDD
13 -97 -94 FDD
14 -97 -94 FDD
17 -97 -94 FDD
18 -100’ -97’ -95.2" FDD
19 -100 -97 -95.2 FDD
20 -97 -94 -91.2 -90 FDD
21 -100 -97 -95.2 FDD
22 -97 -94 -92.2 -91 FDD
23 -104.7 -101.7 -100 -97 -95.2 -94 FDD
24 -100 -97 FDD
25 -101.2 -98.2 -96.5 -93.5 -91.7 -90.5 FDD
26 -102.7 -99.7 | -975° | -945° [ -92.7° FDD
27 -103.2 -100.2 -98 -95 FDD
28 -100.2 -98.5 -95.5 -93.7 -91 FDD
33 -100 -97 -95.2 -94 TDD
34 -100 -97 -95.2 TDD
35 -106.2 -102.2 -100 -97 -95.2 -94 TDD
36 -106.2 -102.2 -100 -97 -95.2 -94 TDD
37 -100 -97 -95.2 -94 TDD
38 -100 -97 -95.2 -94 TDD
39 -100 -97 -95.2 -94 TDD
40 -100 -97 -95.2 -94 TDD
41 -98 -95 -93.2 -92 TDD
42 -99 -96 -94.2 -93 TDD
43 -99 -96 -94.2 -93 TDD
44 [-100.2] | [-98] [-95] [-93.2] [-92] TDD
NOTE 1: The transmitter shall be set to Pymax as defined in subclause 6.2.5
NOTE 2: Reference measurement channel is A.3.2 with one sided dynamic OCNG
Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3: The signal power is specified per port
NOTE 4: For the UE which supports both Band 3 and Band 9 the reference sensitivity
level is FFS.
NOTE 5: For the UE which supports both Band 11 and Band 21 the reference sensitivity
level is FFS.
NOTE 6: °®indicates that the requirement is modified by -0.5 dB when the carrier
frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.
NOTE 7: For a UE that support both Band 18 and Band 26, the reference sensitivity level
for Band 26 applies for the applicable channel bandwidths.
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The reference receive sensitivity (REFSENS) requirement specified in Table 7.3.1-1 shall be met for an uplink
transmission bandwidth less than or equal to that specified in Table 7.3.1-2.

NOTE:

Table 7.3.1-2 isintended for conformance tests and does not necessarily reflect the operational conditions
of the network, where the number of uplink and downlink allocated resource blocks will be practically
constrained by other factors. Typical receiver sensitivity performance with HARQ retransmission enabled

and using aresidual BLER metric relevant for e.g. Speech Servicesis givenin the Annex G
(informative).
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For the UE which supportsinter-band carrier aggregation configuration in Table 7.3.1-1A with uplink in one E-UTRA
band, the minimum requirement for reference sensitivity in Table 7.3.1-1 shall be increased by the amount givenin
AR in Table7.3.1-1A for the applicable E-UTRA bands.

Table 7.3.1-1A: ARg ¢

Inter-band CA E-UTRA Band ARjgc [dB]
Configuration
CA_1A-5A L 0
- 5 0
1 0
CA_1A-18A 18 0
1 0
CA_1A-19A 19 0
1 0
CA_1A-21A o 0
2 0
CA_2A-17A 17 05
3 0
CA_3A-5A 5 0
3 0
CA_3A-7A - 0
3 0
CA_3A-8A 3 o
3 0
CA_3A-20A 20 )
4 0
CA_4A-5A z 5
4 0.5
CA_4A-7A 7 05
4 0
CA_4A-12A B 05
4 0
CA_4A-13A 13 0
4 0
CA_4A-17A 17 05
5 0.5
CA_5A-12A 3 03
5 0.5
CA_5A-17A 17 03
7 0
CA_7A-20A 20 0
8 0
CA_8A-20A 50 5
11 0
CA_11A-18A 18 0
NOTE 1: The above additional tolerances are only applicable for the E-UTRA operating
bands that belong to the supported inter-band carrier aggregation
configurations
NOTE 2: The above additional tolerances also apply in intra-band CA and non-
aggregated operation for the supported E-UTRA operating bands that belong to
the supported inter-band carrier aggregation configurations
NOTE 3: In case the UE supports more than one of the above inter-band carrier
aggregation configurations and a E-UTRA operating band belongs to more than
one inter-band carrier aggregation configurations then:
- When the E-UTRA operating band frequency range is< 1GHz, the
applicable additional tolerance shall be the average of the tolerancesin
Table 7.3.1-1A, truncated to one decimal place that would apply for that
operating band among the supported CA configurations. In casethereisa
harmonic relation between low band UL and high band DL, then the
maximum tolerance among the different supported carrier aggregation
configurations involving such band shall be applied
- When the E-UTRA operating band frequency range is >1GHz, the
applicable additiona tolerance shall be the maximum tolerancein Table
7.3.1-1A that would apply for that operating band among the supported
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NOTE :

CA configurations |

The above additional tolerances do not apply to supported UTRA operating bands with frequency range
below 1 GHz that correspond to the E-UTRA operating bands that belong to the supported inter-band
carrier aggregation configurations when such bands are belonging only to band combination(s) where one
band is <1GHz and another band is >1.7GHz and there is no harmonic relationship between the low band
UL and high band DL. Otherwise the above additional tolerances also apply to supported UTRA
operating bands that correspond to the E-UTRA operating bands that belong to the supported inter-band
carrier aggregation configurations.
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Table 7.3.1-2: Uplink configuration for reference sensitivity

E-UTRA Band / Channel bandwidth / Ngg / Duplex mode
E-UTRA 1.4MHz | 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
Band Mode
1 25 50 75 100 FDD
2 6 15 25 50 50" 50" FDD
3 6 15 25 50 50" 50" FDD
4 6 15 25 50 75 100 FDD
5 6 15 25 25 FDD
6 25 25" FDD
7 25 50 75 75" FDD
8 6 15 25 25" FDD
9 25 50 50" 50" FDD
10 25 50 75 100 FDD
11 25 25" FDD
12 6 15 20" 20 FDD
13 20" 20 FDD
14 15" 15 FDD
17 20" 20 FDD
18 25 25" 25" FDD
19 25 25" 25" FDD
20 25 20 20° 20° FDD
21 25 25" 25" FDD
22 25 50 50" 50" FDD
23 6 15 25 50 75 100 FDD
24 25 50 FDD
25 6 15 25 50 50" 50" FDD
26 6 15 25 25" 25" FDD
27 6 15 25 25" FDD
28 15 25 25" 25" 25" FDD
33 25 50 75 100 TDD
34 25 50 75 TDD
35 6 15 25 50 75 100 TDD
36 6 15 25 50 75 100 TDD
37 25 50 75 100 TDD
38 25 50 75 100 TDD
39 25 50 75 100 TDD
40 25 50 75 100 TDD
41 25 50 75 100 TDD
42 25 50 75 100 TDD
43 25 50 75 100 TDD
44 15 25 50 75 100 TDD
NOTE 1: ' refers to the UL resource blocks shall be located as close as possible to
the downlink operating band but confined within the transmission
bandwidth configuration for the channel bandwidth (Table 5.6-1).
NOTE 2: For the UE which supports both Band 11 and Band 21 the uplink
configuration for reference sensitivity is FFS.
NOTE 3: refers to Band 20; in the case of 15MHz channel bandwidth, the UL
resource blocks shall be located at RBstart 11 and in the case of 20MHz
channel bandwidth, the UL resource blocks shall be located at RBgiart 16

Unless given by Table 7.3.1-3, the minimum requirements specified in Tables 7.3.1-1 and 7.3.1-2 shall be verified with
the network signalling value NS_01 (Table 6.2.4-1) configured.
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Table 7.3.1-3: Network signalling value for reference sensitivity

E-UTRA Network
Band Signalling

value
2 NS_03
4 NS_03
10 NS_03
12 NS_06
13 NS_06
14 NS_06
17 NS_06
19 NS_08
21 NS_09
23 NS_03

7.3.1A  Minimum requirements (QPSK) for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the throughput shall be > 95% of the
maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one
sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with
parameters specified in Table 7.3.1-1 and Table 7.3.1-2. The reference sensitivity is defined to be met with both
downlink component carriers active and either of the uplink carriers active. The UE shall meet the requirements
specified in subclause 7.3.1 with the following exceptions.

For the UE that supports any of the E-UTRA CA configurations given in Table 7.3.1A-0a, exceptionsto the
aforementioned requirements are allowed when the uplink active in the lower-frequency operating band is within a
specified frequency range as noted in Table 7.3.1A-0a. For these exceptions, the UE shall meet the requirements
specified in Table 7.3.1A-0aand Table 7.3.1A-0b.

Table 7.3.1A-0a: Reference sensitivity for carrier aggregation QPSK Prersens, ca (€XCeptions)

Channel bandwidth

EUTRA CA EUTRA 1.4 MHz 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
Configuration band (dBm) (dBm) | (dBm) | (dBm) (dBm) (dBm) mode
4 3 N/A N/A N/A
CA_3A-8A FDD
8 N/A N/A

CA_4A-12A% 4 89.2 89.2 90 89.5 FDD
12 -96.5 -93.5
56 4 -90 -89.5

CA_4A-17A 17 965 935 FDD

NOTE 1: The transmitter shall be set to Pumax as defined in subclause 6.2.5A.

NOTE 2: Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1
FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3: The signal power is specified per port

NOTE 4: No requirements apply when there is at least one individual RE within the uplink transmission
bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink
transmission bandwidth of the high band. The reference sensitivity is only verified when this is
not the case (the requirements specified in clause 7.3.1 apply).

NOTE 5: These requirements apply when there is at least one individual RE within the uplink
transmission bandwidth of the low band for which the 3rd transmitter harmonic is within the
downlink transmission bandwidth of the high band.

NOTE 6: The requirements should be verified for UL EARFCN of the low band (superscript LB) such that

fof = LfDTB/O-?’JO-lin MHz and Fu|1|3_|m/v + B\Aél_tznnd/2< for < FULLB_high - BV\(:Lh'Zmd/Z with f;LB the
carrier frequency of the high band in MHz and BW® , the channel bandwidth configured in the
low band.
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Table 7.3.1A-0b: Uplink configuration for the low band (exceptions)

E-UTRA Band / Channel bandwidth of the high band / Ngs / Duplex mode

EUTRACA 1 ) pand | 1.4MHz | 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | DuPlex
Configuration mode

CA_4A-12A 12 2 5 8 16 FDD

CA_4A-17A 17 8 16 FDD

NOTE 1: refers to the UL resource blocks, which shall be centred within the transmission bandwidth
configuration for the channel bandwidth.

NOTE 2: the UL configuration applies regardless of the channel bandwidth of the low band unless the UL
resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case
the allocation according to Table 7.3.1-2 applies.

For band combinations including operating bands without uplink band (as noted in Table 5.5-1), the requirements are
specified in Table 7.3.1A-0d and Table 7.3.1A-0e.

Table 7.3.1A-0d: Reference sensitivity QPSK Prersens

Channel bandwidth

EUTRA CA EUTRA 1.4 MHz 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
Configuration band (dBm) (dBm) | (dBm) | (dBm) (dBm) (dBm) mode
2 -98 -95
CA_2A-29A FDD
- 29 -98.7 -97 -94
4 -1 -97
CA_4A-29A 00 9 FDD
- 29 -98.7 -97 -94

NOTE 1: The transmitter shall be set to Pumax as defined in subclause 6.2.5A.

NOTE 2: Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1
FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3: The signal power is specified per port

Table 7.3.1A-0e: Uplink configuration for reference sensitivity

E-UTRA Band / Channel bandwidth / Nrg / Duplex mode
EUTRA CA EUTRA 1.4 MHz 3 MHz 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
Configuration band (dBm) (dBm) | (dBm) | (dBm) (dBm) (dBm) mode
2 2
CA_2A-29A > 50 FDD
29 N/A N/A N/A
CA_4A-29A 4 25 50 FDD
- 29 N/A N/A N/A

In al cases for single uplink inter-band CA, unless given by Table 7.3.1-3 for the band with the active uplink carrier,
the applicable reference sensitivity requirements shall be verified with the network signalling value NS _01 (Table 6.2.4-
1) configured.

For intra-band contiguous carrier aggregation the throughput of each component carrier shall be> 95% of the maximum
throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters
specified in Table 7.3.1-1 and Table 7.3.1A-1. Table 7.3.1A-1 specifies the maximum number of allocated uplink
resource blocks for which the intra-band contiguous carrier aggregation reference sensitivity requirement shall be met.
The PCC and SCC allocations follow Table 7.3.1A-1 and form a contiguous all ocation where TX—RX frequency
separations are as defined in Table 5.7.4-1. For UE(s) supporting one uplink carrier, the uplink configuration of the
PCC shall be in accordance with Table 7.3.1-2 and the downlink PCC carrier center frequency shall be configured
closer to uplink operating band than the downlink SCC center frequency. Unless given by Table 7.3.1-3, the reference
sensitivity requirements shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured.
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Table 7.3.1A-1: Intra-band contiguous CA uplink configuration for reference sensitivity

CA configuration / CC combination / Nre_agg / Duplex mode

100RB+50RB 75RB+75RB 100RB+75RB 100RB+100RB

CA configuration [™pcc [ scC | PCC | SCC | PCC | scC PCC scc D,\;:gcl,%x
CA_iC N/A N/A 75 54 N/A N/A 100 30 FDD
CA_7C N/A N/A 75 0 N/A N/A 75 0 FDD
CA_38C 75 75 100 100 TDD
CA_40C 100 50 75 75 N/A N/A 100 100 TDD
CA_41C 100 50 75 75 100 75 100 100 TDD

NOTE 1: The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 2: The transmitted power over both PCC and SCC shall be set to Pumax as defined in subclause 6.2.5A.

NOTE 3: The UL resource blocks in both PCC and SCC shall be confined within the transmission bandwidth
configuration for the channel bandwidth (Table 5.6-1).

NOTE 4: The UL resource blocks in PCC shall be located as close as possible to the downlink operating band, while
the UL resource blocks in SCC shall be located as far as possible from the downlink operating band.

For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, the throughput of
each downlink component carrier shall be > 95% of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal
as described in Annex A.5.1.1/A.5.2.1) with both downlink carriers active and parameters specified in Table 7.3.1-1 and
Table 7.3.1A-3 with the power level in Table 7.3.1-1 increased by Agne givenin Table 7.3.1A-3 for the SCC. Unless
given by Table 7.3.1-3, the reference sensitivity requirements shall be verified with the network signalling value NS_01
(Table 6.2.4-1) configured.
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Table 7.3.1A-3: Intra-band non-contiguous CA uplink configuration for reference sensitivity with one

uplink
Aggregated
CA channel Waao/ [MHZ] UL PCC ARjgne Duplex
configuration bandwidth 9ap allocation (dB) mode
(PCC+SCC)
30.0 < Wgap < 55.0 10" 5.0
25RB+25RB T
0.0 < Wgap < 30.0 25 0.0
25.0 < Wgap < 50.0 10" 4.5
25RB+50RB -
0.0 < Wgap < 25.0 25 0.0
CA_25A-25A 7 FDD
15.0 < Wgap < 50.0 10 5.5
50RB+25RB -
0.0 < Wgap < 15.0 32 0.0
10.0 < Wgap < 45.0 10* 5.0
50RB+50RB -
0.0 < Wggp < 10.0 32 0.0
CA_41A-41A NOTE 6 NOTE 7 NOTE 8 0.0 TDD

NOTE 1: ' refers to the UL resource blocks shall be located as close as possible to the downlink
operating band but confined within the transmission.

NOTE 2: Woggqp is the sub-block gap between the two sub-blocks.

NOTE 3: The carrier center frequency of PCC in the UL operating band is configured closer to the DL
operating band.

NOTE 4: *refers to the UL resource blocks shall be located at RBstar=33.

NOTE 5: For the TDD intra-band non-contiguous CA configurations, the minimum requirements apply
only in synchronized operation between all component carriers.

NOTE 6: All combinations of channel bandwidths defined in Table 5.6A.1-3.

NOTE 7: All applicable sub-block gap sizes.

NOTE 8: The PCC allocation is same as Transmission bandwidth configuration Ngg as defined in
Table 5.6-1.

7.3.1B  Minimum requirements (QPSK) for UL-MIMO
For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements

in Clause 7.3.1 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-MIMO, the
parameter Pyyax isthe total transmitter power over the two transmit antenna connectors.

7.3.2 Void

7.4 Maximum input level

Thisis defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput
shall meet or exceed the minimum requirements for the specified reference measurement channel.

7.4.1 Minimum requirements
The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in

Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex
A.5.1.1/A.5.2.1) with parameters specified in Table 7.4.1-1
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Table 7.4.1-1: Maximum input level

Rx Parameter Units Channel bandwidth
1.4 3 5 10 15 20
MHz MHz MHz MHz MHz MHz

Power in Transmission

Bandwidth Configuration dBm 25

NOTE 1: The transmitter shall be set to 4dB below Pcmax_t at the minimum uplink configuration
specified in Table 7.3.1-2 with Pcmax_L as defined in subclause 6.2.5.

NOTE 2: Reference measurement channel is Annex A.3.2: 64QAM, R=3/4 variant with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

7.4.1A Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the maximum input level is defined with
the uplink active on the band other than the band whose downlink is being tested. The UE shall meet the requirements
specified in subclause 7.4.1 for each component carrier while both downlink carriers are active.

For intra-band contiguous carrier aggregation maximum input level is defined as the powers received at the UE antenna
port over the Transmission bandwidth configuration of each CC, at which the specified relative throughput shall meet or
exceed the minimum requirements for the specified reference measurement channel over each component carrier.

The downlink SCC shall be configured at nomina channel spacing to the PCC with the PCC configured closest to the
uplink band. Downlink PCC and SCC are both activated. The uplink output power shall be set as specified in Table
7.4.1A-1 with the uplink configuration set according to Table 7.3.1A-1 for the applicable carrier aggregation
configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with
Table7.3.1-2.

The throughput shall be > 95% of the maximum throughput of the reference measurement channels over each
component carrier as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1
FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.4.1A-1.

For intra-band non-contiguous carrier aggregation with two downlink carriers each carrier shall meet the requirements
specified in Table 7.4.1-1 while all downlink carriers are active.

The throughput shall be > 95% of the maximum throughput of the specified reference measurement channel as specified
in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex
A.5.1.1/A.5.2.1) over each carrier. For UE(S) supporting one uplink carrier, the uplink configuration of the PCC shall be
in accordance with Table 7.3.1A-3.

Table 7.4.1A-1: Maximum input level for intra-band contiguous CA

Rx Parameter Units CA Bandwidth Class
A B C D E F
Power in largest
Transmission Bandwidth dBm -25
Configuration CC
Power in each other CC -25 +
10log(N
dBm RB.c
/NRB,Iarg
est BW)
NOTE 1: The transmitter shall be set to 4dB below Pcmax_L or Pcmax_L_ca as defined in subclause
6.2.5A.

NOTE 2: Reference measurement channel is Annex A.3.2: 64QAM, R=3/4 variant with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.
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7.4.1B Minimum requirements for UL-MIMO

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing, the minimum requirementsin
Clause 7.4.1 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-MIMO, the parameter
Pcmax_t is defined as the total transmitter power over the two transmit antenna connectors.

7.4A Void

7.4A.1 Void

7.5 Adjacent Channel Selectivity (ACS)

Adjacent Channel Selectivity (ACS) is ameasure of areceiver's ability to receive a E-UTRA signal at its assigned
channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of
the assigned channel. ACS is theratio of the receive filter attenuation on the assigned channel frequency to the receive
filter attenuation on the adjacent channel (s).

7.5.1 Minimum requirements

The UE shall fulfil the minimum requirement specified in Table 7.5.1-1 for all values of an adjacent channel interferer
up to —25 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test
parameters are chosen in Table 7.5.1-2 and Table 7.5.1-3 where the throughput shall be > 95% of the maximum
throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1).

Table 7.5.1-1: Adjacent channel selectivity

Channel bandwidth
Rx Parameter Units 1.4 3 5 10 15 20
MHz MHz MHz MHz MHz MHz
ACS dB 33.0 33.0 33.0 33.0 30 27

Table 7.5.1-2: Test parameters for Adjacent channel selectivity, Case 1

Rx Parameter Units Channel bandwidth
14MHz | 3MHz | 5 MHz | 10MHz [ 15MHz | 20MHz
Power in dBm
Transmission
Bandwidth REFSENS + 14 dB
Configuration
dBm REFSENS REFSENS REFSENS REFSENS REFSENS REFSENS
Pnterferer +45.5dB +45.5dB +45.5dB +45.5dB +42.5dB +39.5dB
BW nterterer MHz 1.4 3 5 5 5 5
Finterferer (Offset) MHz 1.4+0.0025 3+0.0075 5+0.0025 7.5+0.0075 10+0.0125 | 12.5+0.0025
/ / / / / /
-1.4-0.0025 -3-0.0075 -5-0.0025 -7.5-0.0075 -10-0.0125 -12.5-
0.0025

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink configuration specified in Table 7.3.1-
2 with Pcmax_L as defined in subclause 6.2.5.

NOTE 2: The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex
C3.1
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Table 7.5.1-3: Test parameters for Adjacent channel selectivity, Case 2

Rx Parameter Units Channel bandwidth
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Power in
fransmission dBm -56.5 -56.5 -56.5 -56.5 535 50,5
Configuration
Pinterterer dBm -25
BW nterterer MHz 1.4 3 5 5 5 5
Finterferer (Offset) MHz 1.4+0.0025 3+0.0075 5+0.0025 7.5+0.0075 10+0.0125 | 12.5+0.0025
/ / / / / /
-1.4-0.0025 -3-0.0075 -5-0.0025 -7.5-0.0075 -10-0.0125 -12.5-
0.0025

NOTE 1: The transmitter shall be set to 24dB below Pcmax_L at the minimum uplink configuration specified in Table
7.3.1-2 with Pcmvax_L as defined in subclause 6.2.5.

NOTE 2: The interferer consists of the Reference measurement channel specified in Annex 3.2 with one sided dynamic
OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1.

7.5.1A Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band, the adjacent channel requirements are
defined with the uplink active on the band other than the band whose downlink is being tested. The UE shall meet the
requirements specified in subclause 7.5.1 for each component carrier while both downlink carriers are active. For E-
UTRA CA configurations including an operating band without uplink band (as noted in Table 5.5-1), the requirements
for both downlinks shall be met with the uplink active in the band capable of UL operation. For E-UTRA CA
configurations listed in Table 7.3.1A-0a under conditions for which reference sensitivity for the operating band being
tested is N/A, the adjacent channel requirements of subclause 7.5.1A do not apply.

For intra-band contiguous carrier aggregation the downlink SCC shall be configured at nominal channel spacing to the
PCC with the PCC configured closest to the uplink band. Downlink PCC and SCC are both activated. The uplink output
power shall be set as specified in Table 7.5.1A-2 and Table 7.5.1A-3 with the uplink configuration set according to
Table 7.3.1A-1 for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink
configuration of the PCC shall be in accordance with Table 7.3.1-2. The UE shall fulfil the minimum requirement
specified in Table 7.5.1A-1 for an adjacent channel interferer on either side of the aggregated downlink signal at a
specified frequency offset and for an interferer power up to -25 dBm. The throughput of each carrier shall be> 95% of
the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with
one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with
parameters specified in Tables 7.5.1A-2 and 7.5.1A-3.

For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, each larger than or
equa to 5 MHz, the adjacent channel selectivity requirements are defined with the uplink configuration in accordance
with Table 7.3.1A-3. For this uplink configuration, the UE shall meet the requirements specified in subclause 7.5.1 for
each component carrier subject to in-gap and out-of-gap interferers while both downlink carriers are active. The
interferer powerP, eterer fOr Case 1 in Table 7.5.1-2 shall be set to the maximum of the levels given by the two downlink
carriers. For both Case 1 and Case 2 (Table 7.5.1-3), the wanted signal power level of each carrier shall be setin
accordance with the ACS requirement (Clause 7.5.1) relative to the interferer power Piperferer-

Table 7.5.1A-1: Adjacent channel selectivity

CA Bandwidth Class
Rx Parameter Units B C D E F

ACS dB 24
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Table 7.5.1A-2: Test parameters for Adjacent channel selectivity, Case 1

Rx Parameter Units CA Bandwidth Class
C D E F
Pw in Transmission Bandwidth REFSENS +
Configuration, per CC 14 dB
dBm Aggregated
power + 22.5
Plnterferer dB
BW nterterer MHz 5
Finterferer (Offset) MHz 2.5 + Foiset
/
-2.5 - Foffset

Annex C.3.1

NOTE 1: The transmitter shall be set to 4dB below Pcuax_L,c Or Pcmax_L as defined in subclause 6.2.5A.
NOTE 2: The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to

NOTE 3: The Finererer (Offset) is the frequency separation of the center frequency of the carrier closest to the
interferer and the center frequency of the adjacent channel interferer and shall be further adjusted to

|_Finten‘erer /0.015+ 0_5J0_015+ 0.0075MHz to be offset from the sub-carrier raster.

Table 7.5.1A-3: Test parameters for Adjacent channel selectivity, Case 2

Rx Parameter Units CA Bandwidth Class
Pw in Transmission Bandwidth dBm I<;47.(SI\T10/
Configuration, per CC g10(NrB,c
NRB aqq)
Pinterterer dBm -25
BW nterterer MHz 5
Finterferer (Offset) MHz 2.5+ Foiset
/
'2-5' Foffset

Annex C.3.1

NOTE 1: The transmitter shall be set to 24dB below Pcmax_L or Pcmax_L_ca as defined in subclause 6.2.5A.
NOTE 2: The interferer consists of the Reference measurement channel specified in Annex 3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to

NOTE 3: The Finerterer (Offset) is the frequency separation of the center frequency of the carrier closest to the
interferer and the center frequency of the adjacent channel interferer and shall be further adjusted to

|_Finten‘erer /0.015+ 0_5J0_015+ 0.0075MHz to be offset from the sub-carrier raster.

7.5.1B Minimum requirements for UL-MIMO

For UE(s) with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum
requirements in Clause 7.5.1 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-
MIMO, the parameter Pcwax_t is defined as the total transmitter power over the two transmit antenna connectors.

7.6 Blocking characteristics

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel
frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the
adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a
specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response

occur.

7.6.1 In-band blocking

In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz
below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for

the specified measurement channels..
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The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.1.1-1 and 7.6.1.1-2.

Table 7.6.1.1-1: In band blocking parameters

Rx parameter Units Channel bandwidth
14MHz | 3MHz | 5MHz | 10MHz | 15MHz | 20MHz
Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth 6 6 6 6 7 9
Configuration
BW nterferer MHz 1.4 3 5 5 5 5
Foffset, case 1 MHz | 2.1+0.0125 | 4.5+0.0075 | 7.5+0.0125 | 7.5+0.0025 | 7.5+0.0075 | 7.5+0.0125
Foffset, case 2 MHz | 3.5+0.0075 | 7.5+0.0075 | 12.5+0.0075 | 12.5+0.012 | 12.5+0.002 | 12.5+0.007
5 5 5
NOTE 1: The transmitter shall be set to 4dB below Pcmax_ at the minimum uplink configuration specified in
Table 7.3.1-2 with Pcvax_L as defined in subclause 6.2.5.
NOTE 2: The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one
sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up
according to Annex C.3.1
Table 7.6.1.1-2: In-band blocking
E-UTRA Parameter Unit Case 1 Case 2 Case 3 Case 4 Case 5
band Plinterterer dBm -56 -44 -38
Flnterferer :'BW/Z - Floﬁset,case 1 S'BW/2 - Floﬂset,case 2
(offset) MHz & & -BW/2 - 11
=+BW/2 + Floffset,case 1 Z+BW/2 + Floffset,casez
1,2,3,4,5,
6,7,8,9,
10, 11, 12,
13, 14, 17,
18, 19, 20
" 55 o0n FoL jow— 15 . .
gé gé 53 Fiererer | MHZ (Note 2) to void Void
) €9, 21, FoL_nigh + 15
28, 31, 33, -
34, 35, 36,
37, 38, 39,
40, 41, 42,
43, 44
FDL_Iow_ 15
30 Finterferer MHz (Note 2) to FoL jow— 11
FoL high + 15

NOTE 1: For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within
the first 15 MHz below or above the UE receive band

NOTE 2: For each carrier frequency the requirement is valid for two frequencies:

a. the carrier frequency -BW/2 - Fioftset, case 1 @and
b. the carrier frequency +BW/2 + Foffset, case 1
NOTE 3: Finerterer range values for unwanted modulated interfering signal are interferer center frequencies

For the UE which supports inter band CA configuration in Table 7.3.1-1A, Pqerferer POWer defined in Table 7.6.1.1-2 is
increased by the amount given by AR;g . in Table 7.3.1-1A.

7.6.1.1A

Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the in-band blocking requirements are
defined with the uplink active on the band other than the band whose downlink is being tested. The UE shall meet the
requirements specified in subclause 7.6.1.1 for each component carrier while both downlink carriers are active. For the
UE which supports inter band CA configuration in Table 7.3.1-1A, Pererer pOWer defined in Table 7.6.1.1-2 is
increased by the amount given by ARjg . in Table 7.3.1-1A. For E-UTRA CA configurations including an operating
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band without uplink band (as noted in Table 5.5-1), the requirements for both downlinks shall be met with the uplink in
the band capable of UL operation.. The requirements for the component carrier configured in the operating band
without uplink band are specified in Table 7.6.1.1-1 and Table 7.6.1.1A-0.

Table 7.6.1.1A-0: In-band blocking for additional operating bands for carrier aggregation

E-UTRA band Parameter Unit Case 1 Case 2
Plinterterer dBm -56 -44
Finterferer =-BW/2 — Fioiset,case 1 <-BW/2 — Fioffset,case 2
(offset) MHz & &
=+BW/2 + Floffset,case 1 2+BW/2 + Floffset,casez
FDL_Iow_ 15
29 Finterferer MHz (Note 2) to
FoL high + 15

NOTE 1: For certain bands, the unwanted modulated interfering signal may not fall inside the
UE receive band, but within the first 15 MHz below or above the UE receive band
NOTE 2: For each carrier frequency the requirement is valid for two frequencies:
a. the carrier frequency -BW/2 - Figftset, case 1 and
b. the carrier frequency +BW/2 + Fioftset, case 1
NOTE 3: Finerferer range values for unwanted modulated interfering signal are interferer center
frequencies

For E-UTRA CA configurations listed in Table 7.3.1A-0a under conditions for which reference sensitivity for the
operating band being tested is N/A, the in-band blocking requirements of subclause 7.6.1.1A do not apply.

For intra-band contiguous carrier aggregation the downlink SCC shall be configured at nominal channel spacing to the
PCC with the PCC configured closest to the uplink band. Downlink PCC and SCC are both activated. The uplink output
power shall be set as specified in Table 7.6.1.1A-1 with the uplink configuration set according to Table 7.3.1A-1 for the
applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the
PCC shall be in accordance with Table 7.3.1-2. The UE shall fulfil the minimum requirement in presence of an
interfering signal specified in Tables 7.6.1.1A-1 and Tables 7.6.1.1A-2 being on either side of the aggregated signal.
The throughput of each carrier shall be> 95% of the maximum throughput of the reference measurement channels as
specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal
asdescribed in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.1.1A-1 and 7.6.1.1A-2.

For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, each larger than or
equal to 5 MHz, the in-band blocking requirements are defined with the uplink configuration in accordance with Table
7.3.1A-3. For this uplink configuration, the UE shall meet the requirements specified in subclause 7.6.1.1 for each
component carrier subject to in-gap and out-of-gap interferers while both downlink carriers are active.

Table 7.6.1.1A-1: In band blocking parameters

Rx Parameter Units CA Bandwidth Class
B | C | D | E | F

Pw in Transmission REFSENS + CA Bandwidth Class specific value below

Bandwidth dBm 12

Configuration, per CC

BW interferer MHz 5

Floffset, case 1 MHz 75

Fioftset, case 2 MHz 12.5

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L or Pcvax_L_ca as defined in subclause 6.2.5A

NOTE 2: The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to
Annex C.3.1
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Table 7.6.1.1A-2: In-band blocking

CA configuration Parameter Unit Case 1 Case 2
Pinterferer dBm -56 -44
Finterferer =-Foftser— Fioffset,case 1 <-Foftser— Fioffset case 2
MHz & &
offset
( ) =+Fofiset + Fiofiset,case 1 2+Fofiset + Fiofiset case 2
FDL_Iow_ 15
CA_lCI CA_7C| CA_3SC, Flnterferer MHz (Note 2) to
CA_40C, CA_41C (Range)
FoL high + 15

NOTE 1: For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive
band, but within the first 15 MHz below or above the UE receive band
NOTE 2: For each carrier frequency the requirement is valid for two frequencies:
a. the carrier frequency -Foftset - Fioftset, case 1 and
b. the carrier frequency +Fofiset + Fioffset, case 1
NOTE 3: Fofiset iS the frequency offset from the center frequency of the CC being tested to the edge of
aggregated channel bandwidth.
NOTE 4: The Finererer (Offset) is the frequency separation of the center frequency of the carrier closest to
the interferer and the center frequency of the interferer tested and shall be further adjusted to

|_Finten‘erer /0.015+ 0_5J0_015+ 0.0075MHz to be offset from the sub-carrier raster.

7.6.2 Out-of-band blocking

Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above
the UE receive band. For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or
adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.

7.6.2.1 Minimum requirements

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.2.1-1 and 7.6.2.1-2.

For Table 7.6.2.1-2 in frequency range 1, 2 and 3, up to max(24, 6- !_NRB / 6—‘) exceptions are allowed for spurious

response frequencies in each assigned frequency channel when measured using a IMHz step size, where N, isthe

number of resource blocks in the downlink transmission bandwidth configuration (see Figure 5.6-1). For these
exceptions the requirements of subclause 7.7 Spurious response are applicable.

For Table 7.6.2.1-2 in frequency range 4, up to Max(8, [(Ngg + 2+ Lerss)/8) exceptions are allowed for spurious

response frequencies in each assigned frequency channel when measured using a IMHz step size, where N5 isthe

number of resource blocksin the downlink transmission bandwidth configurations (see Figure 5.6-1) and L g, isthe

number of resource blocks allocated in the uplink. For these exceptions the requirements of clause 7.7 spurious response
are applicable.

Table 7.6.2.1-1: Out-of-band blocking parameters

Rx Parameter Units Channel bandwidth
1.4 3MHz | 5 MHz 10 15 20
MHz MHz MHz MHz
Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth 6 6 6 6 7 9
Configuration

NOTE 1: The transmitter shall be set to 4dB below Pcvax_L at the minimum uplink
configuration specified in Table 7.3.1-2 with Pcmax_L as defined in subclause
6.2.5.

NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.
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Table 7.6.2.1-2: Out of band blocking

E-UTRA band | Parameter Units Frequency
Range 1 Range 2 Range 3 Range 4
Pinterferer dBm -44 -30 -15 -15
1,2,3,4,5,6, FoL low-15 to FpL_1ow-60 to FpL 1ow-85 to
7,8,9, 10, 11, FpoL 1ow-60 FpL ow-85 1 MHz i
12, 13, 14, 17,
22’ ;g 521 gé Fintererer MHz
26: 27: 28: 33: (Cw) FoL_nigh +15 to FoL_nigh +60 to FoL_nigh +85 to )
34, 35, 36, 37, Fou _nigh + 60 FoL_nigh +85 +12750 MHz
38, 39, 40, 41,
42,43, 44
2,5,12,17 Finterferer MHz - - - FuL_tow- FuL_high
NOTE 1: For the UE which supports both Band 11 and Band 21 the out of blocking is FFS.

7.6.2.1A Minimum requirements for CA

For inter-band carrier aggregation with the uplink assigned to one E-UTRA band, the out-of-band blocking
requirements are defined with the uplink active on the band other than the band whose downlink is being tested. The
throughput in the downlink measured shall be > 95% of the maximum throughput of the reference measurement
channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for
the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.2.1-1 and 7.6.2.1A-0. The
UE shall meet these requirements for each component carrier while both downlink carriers are active. For E-UTRA CA
configurations including an operating band without uplink band (as noted in Table 5.5-1), the requirements for both
downlinks shall be met with the uplink active in the band capable of UL operation. For E-UTRA CA configurations
listed in Table 7.3.1A-0a under conditions for which reference sensitivity for the operating band being tested is N/A, the
out-of-band blocking requirements of subclause 7.6.2.1A do not apply.

Table 7.6.2.1A-0: out-of-band blocking for inter-band carrier aggregation with one active uplink

Parameter | Unit Range 1 | Range 2 | Range 3
Pw dBm Table 7.6.2.1-1 for both component carriers
Pinterferer dBm -44 + ARg ¢ -30 + ARjg¢ -15 + ARjg¢
Finterferer MHz -60 <f-— FDL_Low(l) <-15 -85 <f— FDL_Low(l) <-60 1=fs FDL_Low(l) -85
(CwW) or or or
-60 < f— FpL_Low) <-15 -85 < f— FpL_Low) £ -60 FoL_mighry + 85 = f
or or < FoL_Low) — 85
15 < f— Fp_nighqy) < 60 60 < f — FpL_nigh) < 85 or
or or FoL_nighz) + 85 = f
15 < f— FpL Highz) < 60 60 < f— FpL nighe) < 85 < 12750

NOTE 1: FpL_Lowz) @nd Fpc_nigh) denote the respective lower and upper frequency limits of the lower
operating band, FpL_Low) and FoL_nigh2) the respective lower and upper frequency limits of the
upper operating band.

NOTE 2: For FDL_LOW(Z) - FDL_High(l) <145 MHz and Flnterferer in FDL_High(l) <f< FDL_LOW(2)| Flnterferer can be
in both Range 1 and Range 2. Then the lower of the Pinterterer applies.

NOTE 3: For FpL_row) — 15 MHz = fs FoL_igh(y) + 15 MHz and FoL Low@) — 15 MHz = f< FoL_igh) + 15
MHz the appropriate adjacent channel selectivity and in-band blocking in the respective
subclauses 7.5.1A and 7.6.1.1A shall be applied.

NOTE 4: ARjg according to Table 7.3.1-1A applies when serving cell ¢ is measured.

For Table 7.6.2.1A-0in frequency ranges 1, 2 and 3, up to max(24,6- |'N re -/ 6'|) exceptions per downlink are allowed

for spurious response frequencies when measured using a step size of 1 MHz. For these exceptions the requirementsin
clause 7.7.1A apply.

For intra-band contiguous carrier aggreagations the downlink SCC shall be configured at nominal channel spacing to
the PCC with the PCC configured closest to the uplink band. Downlink PCC and SCC are both activated. The uplink
output power shall be set as specified in Table 7.6.2.1A-1 with the uplink configuration set according to Table 7.3.1A-1
for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of
the PCC shall be in accordance with Table 7.3.1-2.
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The UE shall fulfil the minimum regquirement in presence of an interfering signal specified in Tables 7.6.2.1A-1 and
Tables 7.6.2.1A-2 being on either side of the aggregated signal. The throughput of each carrier shall be> 95% of the
maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one
sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with
parameters specified in Tables 7.6.2.1A-1 and 7.6.2.1A-2.

For Table 7.6.2.1A-2 in frequency range 1, 2 and 3, up to max (24,6 |'N RB -/6'|) exceptions are allowed for spurious

response frequencies in each assigned frequency channel when measured using a IMHz step size. For these exceptions
the requirements of subclause 7.7 Spurious response are applicable.

Table 7.6.2.1A-1: Out-of-band blocking parameters

Rx Parameter Units CA Bandwidth Class
B | c¢c | Db | E | F
Pw in Transmission Bandwidth Configuration, per REFSENS + CA Bandwidth Class specific value
dBm below
ce [ 9 ] | |

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L.c or Pcmwax_L as defined in subclause 6.2.5A.
NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1
FDD/TDD as described in Annex A.5.1.1/A.5.2.

Table 7.6.2.1A-2: Out of band blocking

CA configuration Parameter | Units Frequency
Range 1 Range 2 Range 3
P|nterferer dBm '44 '30 '15
FDL_low '15 tO FDL_low '60 tO FDL_IQW '85 tO
F FDI_ low '60 FDI_ low '85 1 MHZ
CA_1C, CA_3C, CA_7C, CA_38C, CA_40C, Interferer MHz FoL high +
_ - - - (Cw) FoL_nigh+15 | FoL_nigh +60 DL_high +85
CA_41C i, o to
+127
FoL_nigh + 60 | For_nigh +85 MHz 50

For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, the out-of-band
blocking requirements are defined with the uplink configuration in accordance with table 7.3.1A-3. For this uplink
configuration, the UE shall meet the requirements specified in subclause 7.6.2.1 for each component carrier while both
downlink carriers are active.

For Table 7.6.2.1-2 in frequency range 1, 2 and 3, up to max(24,6- |'N re -/ 6'|) exceptions per assigned E-UTRA channel

per sub-block of the E-UTRA CA configuration are allowed for spurious response frequencies when measured using a
1MHz step size. For these exceptions the requirements of subclause 7.7 spurious response are applicable.

For Table 7.6.2.1-2 in frequency range 4, up to max(8, IV(NRB +2- Lepss) /81) exceptions per assigned E-UTRA channel

per sub-block of the E-UTRA CA configuration are allowed for spurious response frequencies when measured using a
1MHz step size. For these exceptions the requirements of clause 7.7 spurious response are applicable.

7.6.3

Thisrequirement is measure of areceiver's ability to receive a E-UTRA signa at its assigned channel frequency in the
presence of an unwanted narrow band CW interferer at a frequency, which isless than the nominal channel spacing.

Narrow band blocking

7.6.3.1 Minimum requirements

The relative throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified

in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3.1-1
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Table 7.6.3.1-1: Narrow-band blocking

Channel Bandwidth

Parameter Unit 14MHz | 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz
Py, dBm Preesens + channel-bandwidth specific value below
22 18 16 13 14 16
Puw (CW) dBm -55 -55 -55 -55 -55 -55
FA;‘fwz(ol‘c;SEL‘;O)r MHz 0.9075 | 17025 | 27075 | 5.2125 | 7.7025 | 10.2075
Fuw (offset for
Af = 7.5 kHz) MHz
NOTE 1: The transmitter shall be set a 4 dB below Pcmax_L at the minimum uplink configuration
specified in Table 7.3.1-2 with Pcmax_L as defined in subclause 6.2.5.
NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic
OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

For the UE which supports inter-band CA configuration in Table 7.3.1-1A, Py power defined in Table 7.6.3.1-1 is
increased by the amount given by ARjg . in Table 7.3.1-1A.

7.6.3.1A Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the narrow-band blocking requirements
are defined with the uplink active on the band other than the band whose downlink is being tested. The UE shall meet
the requirements specified in subclause 7.6.3.1 for each component carrier while both downlink carriers are active. For
E-UTRA CA configurations including an operating band without uplink band (as noted in Table 5.5-1), the
requirements for both downlinks shall be met with the uplink active in the band capable of UL operation. For E-UTRA
CA configurationslisted in Table 7.3.1A-0a under conditions for which reference sensitivity for the operating band
being tested is N/A, the narrow-band blocking reguirements of subclause 7.6.3.1A do not apply.

For intra-band contiguous carrier aggregation the downlink SCC shall be configured at nominal channel spacing to the
PCC with the PCC configured closest to the uplink band. Downlink PCC and SCC are both activated. The uplink output
power shall be set as specified in Table 7.6.3.1A-1 with the uplink configuration set according to Table 7.3.1A-1 for the
applicable carrier aggregation configuration. For UE(S) supporting one uplink, the uplink configuration of the PCC shall
be in accordance with Table 7.3.1-2. The UE shall fulfil the minimum requirement in presence of an interfering signal
specified in Table 7.6.3.1A-1 being on either side of the aggregated signal. The throughput of each carrier shall be>
95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and
A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex
A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3.1A-1.

For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, the narrow band
blocking requirements are defined with the uplink configuration in accordance with Table 7.3.1A-3. For this uplink
configuration, the UE shall meet the requirements specified in subclause 7.6.3.1 for each component carrier subject to
in-gap and out-of-gap interferers while both downlink carriers are active.
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Table 7.6.3.1A-1: Narrow-band blocking

Parameter Unit CA Bandwidth Class
B__| C [ b [ E [ F
Pw in Transmission Bandwidth REFSENS + CA Bandwidth Class specific value below
- i dBm .

Configuration, per CC 16
Puw (CW) dBm 55
Fuw (Offset fOr - Foffset - 02
Af = 15 kHz) MHz /

_ + Foffset + 02
Fuw (offset for
Af = 7.5 kHz) MHz

NOTE 1: The transmitter shall be set to 4dB below Pcwmax_Lc or Pcmwax_L as defined in subclause 6.2.5A.

NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1
FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3: The Fu (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and
the center frequency of the interfererand shall be further adjusted to LFimmm /0_015+ 0_5J0_015+ 0.0075MHz

to be offset from the sub-carrier raster.
NOTE 4: The requirement is applied for the band combinations whose component carriers’ BW>5 MHz.

7.6A Void

<Reserved for future use>

7.6B  Blocking characteristics for UL-MIMO

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements
in subclause 7.6 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-MIMO, the
parameter Pcvax_L is defined as the total transmitter power over the two transmit antenna connectors.

7.7 Spurious response

Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency
without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency
at which aresponse is obtained i.e. for which the out of band blocking limit as specified in subclause 7.6.2 is not met.

7.7.1 Minimum requirements
The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in

Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.7.1-1 and 7.7.1-2.

Table 7.7.1-1: Spurious response parameters

Rx parameter Units Channel bandwidth
1.4MHz | 3MHz | 5MHz [ 10MHz [ 15MHz [ 20 MHz
Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth 6 6 6 6 7 9
Configuration

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink configuration
specified in Table 7.3.1-2.

N OTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic
OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.
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Table 7.7.1-2: Spurious response

Parameter Unit Level
Plnterferer
(CW) dBm 44
Finterferer MHz Spurious response frequencies

For the UE which supports inter-band CA configuration in Table 7.3.1-1A, Pyyaferer pOWer defined in Table 7.7.1-2 is
increased by the amount given by ARjg . in Table 7.3.1-1A.

7.7.1A  Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the spurious response requirements are
defined with the uplink active on the band other than the band whose downlink is being tested. The throughput
measured in each downlink with Feferer in Table 7.6.2.1A-0 at spurious response frequencies shall be > 95% of the
maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one
sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with
parameters specified in Tables 7.7.1-1 and 7.7.1-2. The UE shall meet these requirements for each component carrier
while both downlink carriers are active. For E-UTRA CA configurations including an operating band without uplink
band (as noted in Table 5.5-1), the requirements for both downlinks shall be met with the uplink active in the band
capable of UL operation. For E-UTRA CA configurations listed in Table 7.3.1A-0a under conditions for which
reference sensitivity for the operating band being tested is N/A, the spurious response requirements of subclause 7.7.1A

do not apply.

For intra-band contiguous carrier aggregation the downlink SCC shall be configured at nominal channel spacing to the
PCC with the PCC configured closest to the uplink band. Downlink PCC and SCC are both activated. The uplink output
power shall be set as specified in Table 7.7.1A-1 with the uplink configuration set according to Table 7.3.1A-1 for the
applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the
PCC shall be in accordance with Table 7.3.1-2. The throughput of each carrier shall be > 95% of the maximum
throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters
specified in Tables 7.7.1A-1 and 7.7.1A-2.

For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, the spurious
response requirements are defined with the uplink configuration in accordance with Table 7.3.1A-3. For this uplink
configuration, the UE shall meet the requirements specified in clause 7.7.1 for each component carrier while both
downlink carriers are active.

Table 7.7.1A-1: Spurious response parameters

Rx Parameter Units CA Bandwidth Class
B | C | D | E | F
Pw in Transmission Bandwidth REFSENS + CA Bandwidth Class specific value below
. . dBm
Configuration, per CC | 9

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L.c or Pcmax_L as defined in subclause 6.2.5A.
NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern
OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

Table 7.7.1A-2: Spurious response

Parameter Unit Level
Plnterferer
(CW) dBm 44
Finterterer MHz Spurious response frequencies
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7.7.1B  Minimum requirements for UL-MIMO

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements
in Clause 7.7.1 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-MIMO, the
parameter Pcvax_u is defined as the total transmitter power over the two transmit antenna connectors.

7.8 Intermodulation characteristics

Intermodul ation response rejection is a measure of the capability of the receiver to receiver awanted signal onits
assigned channel frequency in the presence of two or more interfering signals which have a specific frequency
relationship to the wanted signal.

7.8.1 Wide band intermodulation

The wide band intermodulation requirement is defined following the same principles using modulated E-UTRA carrier
and CW signal asinterferer.

7.8.1.1 Minimum requirements

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as
described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.8.1.1 for the specified wanted signal mean
power in the presence of two interfering signals

Table 7.8.1.1-1: Wide band intermodulation

Rx Parameter Units Channel bandwidth

14MHz | 3MHz | 5MHz | 10MHz | 15MHz | 20 MHz
Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth 12 8 6 6 7 9
Configuration
Pinterferer 1 dBm
(CW)
Plnterferer 2 d Bm
(Modulated)
BWInterferer 2 1.4 3 5
F|nterferer 1 MHZ ‘BW/2 —21 'BW/2 —45 'BW/Z - 75
(Offset) / / /
+BW/2+ 2.1 | +BW/2+4.5 +BW/2 +7.5

(Fg;;gee'gz MHz 2*Finterterer 1

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink configuration specified in
Table 7.3.1-2 with Pcmax_L as defined in subclause 6.2.5.

NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG
Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3: The modulated interferer consists of the Reference measurement channel specified in Annex
A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex
A.5.1.1/A.5.2.1 with set-up according to Annex C.3.1The interfering modulated signal is 5SMHz E-
UTRA signal as described in Annex D for channel bandwidth >5MHz

For the UE which supports inter band CA configuration in Table 7.3.1-1A, Pierferers @Nd Pierferer2 pOWers defined in
Table7.8.1.1-1 are increased by the amount given by ARjg . in Table 7.3.1-1A.

7.8.1A Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the wide band intermodul ation
requirements are defined with the uplink active on the band other than the band whose downlink is being tested. The UE
shall meet the requirements specified in subclause 7.8.1.1 for each component carrier while both downlink carriers are
active. For E-UTRA CA configurations including an operating band without uplink band (as noted in Table 5.5-1), the
requirements for both downlinks shall be met with the uplink active in the band capable of UL operation. For E-UTRA
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CA configurations listed in Table 7.3.1A-0a under conditions for which reference sensitivity for the operating band
being tested is N/A, the wideband intermodulation requirements of subclause 7.8.1A do not apply.

For intra-band contiguous carrier aggegation the downlink SCC shall be configured at nomina channel spacing to the
PCC with the PCC configured closest to the uplink band. Downlink PCC and SCC are both activated. The uplink output
power shall be set as specified in Table 7.8.1A-1 with the uplink configuration set according to Table 7.3.1A-1 for the
applicable carrier aggreagation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the
PCC shall be in accordance with Table 7.3.1-2. The UE shall fulfil the minimum requirement in presence of an
interfering signal specified in Table 7.8.1A-1 being on either side of the aggregated signal. The throughput of each
carrier shall be > 95% of the maximum throughput of the reference measurement channels as specified in Annexes
A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in
Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.8.1A-1

Table 7.8.1A-1: Wide band intermodulation

Rx parameter Units CA Bandwidth Class
B | C | D | E | F

Pw in REFSENS + CA Bandwidth Class specific value below
Transmission
Bandwidth dBm 12
Configuration, per
CcC
Plnterferer 1 dBm
(W) -46
Pinterferer 2 dBm 46
(Modulated)
BWInterferer 2 MHz 5
Flmerferer 1 MHz —Foffset'7-5
(Offset) /

+ Foffset+7-5
(Fg;?rsfeer‘e:)r 2 MHz 2*Flmerferer 1

NOTE 1: The transmitter shall be set to 4dB below Pcwvax_t.c or Pcmax_L as defined in subclause 6.2.5A.

NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG
Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3: The modulated interferer consists of the Reference measurement channel specified in Annex
A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex
A.5.1.1/A.5.2.1 with set-up according to Annex C.3.1.

NOTE 4: The interfering modulated signal is 5SMHz E-UTRA signal as described in Annex D for channel
bandwidth >5MHz.

NOTE 5: The Finererer 1 (Offset) is the frequency separation of the center frequency of the carrier closest to
the interferer and the center frequency of the CW interferer and Finwerferer 2 (Offset) is the frequency
separation of the center frequency of the carrier closest to the interferer and the center frequency
of the modulated interferer.

For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, the wide band
intermodulation requirements are defined with the uplink configuration in accordance with Table 7.3.1A-3. For this
uplink configuration, the UE shall meet the requirements specified in subclause 7.8.1.1 for each component carrier
while both downlink carriers are active. The wide band intermodulation requirements shall be supported for out-of-gap
test only.

7.8.1B  Minimum requirements for UL-MIMO

For UE(s) with two transmitter antenna connectorsin closed-loop spatial multiplexing scheme, the minimum
requirements in subclause 7.8.1 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-
MIMO, the parameter Pcwax_t is defined as the total transmitter power over the two transmit antenna connectors.
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7.8.2 Void

7.9 Spurious emissions

The spurious emissions power is the power of emissions generated or amplified in areceiver that appear at the UE
antenna connector.

7.9.1 Minimum requirements

The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9.1-1

Table 7.9.1-1: General receiver spurious emission requirements

Frequency band Measurement | Maximum Note
bandwidth level
30MHz <f< 1GHz 100 kHz -57 dBm
1GHz <f<12.75 GHz 1 MHz -47 dBm
12.75 GHz < f < 5™ harmonic 1 MHz -47 dBm 1
of the upper frequency edge
of the DL operating band in
GHz

NOTE 1: Applies only for Band 22, Band 42 and Band 43
NOTE 2: Unused PDCCH resources are padded with resource element groups with power level given
by PDCCH_RA/RB as defined in Annex C.3.1.

7.10 Receiver image
7.10.1 Void

7.10.1A Minimum requirements for CA

Receiver image rejection is a measure of areceiver's ability to receive the E-UTRA signal on one component carrier
whileit is aso configured to receive an adjacent aggregated carrier. Receiver image rejection ratio is the ratio of the
wanted received power on a sub-carrier being measured to the unwanted image power received on the same sub-carrier
when both sub-carriers are received with equal power at the UE antenna connector.

For intra-band contiguous carrier aggregation the UE shall fulfil the minimum requirement specified in Table 7.10.1A-1
for all values of aggregated input signal up to —22 dBm.

Table 7.10.1A-1: Receiver image rejection

CA bandwidth class
Rx parameter Units A B C D E F
Receiver image

rejection dB 25
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8 Performance requirement

This clause contains performance requirements for the physical channels specified in TS 36.211 [4]. The performance
requirements for the UE in this clause are specified for the measurement channels specified in Annex A.3, the
propagation conditionsin Annex B and the downlink channelsin Annex C.3.2.

Note: For the requirements in the following sections, similar Release 8 and 9 requirements apply for time domain
measurements restriction under colliding CRS.

8.1 General

8.1.1 Dual-antenna receiver capability
The performance regquirements are based on UE(S) that utilize a dual-antenna receiver.
For al test cases, the SNR isdefined as
R B +E
1) 2
N + NZ

where the superscript indicates the receiver antenna connector. The above SNR definition assumes that the RES are not
precoded. The SNR definition does not account for any gain which can be associated to the precoding operation. The
relative power of physical channelstransmitted is defined in Table C.3.2-1. The SNR reguirement applies for the UE
categories and CA capabilities given for each test.

For enhanced performance requirements type A, the SINR is defined as

EY +EP

SINR= NO N @

where the superscript indicates the receiver antenna connector. The above SINR definition assumes that the REs are not
precoded. The SINR definition does not account for any gain which can be associated to the precoding operation. The
relative power of physical channels transmitted is defined in Table C.3.2-1. The SINR requirement applies for the UE
categories given for each test.

Table 8.1.1-1: Void

8.1.1.1 Simultaneous unicast and MBMS operations
8.1.1.2 Dual-antenna receiver capability in idle mode
8.1.2  Applicability of requirements

8.1.2.1 Applicability of requirements for different channel bandwidths

In Clause 8 the test cases may be defined with different channel bandwidth to verify the same target FRC conditions
with the same propagation conditions, correlation matrix and antenna configuration.

8.1.2.2 Definition of CA capability
The definition with respect to CA capabilities for 2CCsisgivenasin Table 8.1.2.2-1.
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Table 8.1.2.2-1: Definition of CA capability with 2DL CCs

Cap(a:lﬁility CA Capability Description
CA C Intra-band contiguous CA
CA A2 Inter-band CA
CA N Intra-band non-contiguous CA
Note 1:  CA_C corresponds to E-UTRA CA configurations and bandwidth

combination sets defined in Table 5.6A.1-1. CA_A_2 corresponds to E-
UTRA CA configurations and bandwidth combination sets defined in Table
5.6A.1-2. CA_N corresponds to E-UTRA CA configurations and bandwidth
combination sets defined in Table 5.6A.1-3.

The supported testable aggregated CA bandwidth combinations for 2CCs for each CA capability arelisted in Table
8.1.2.2-2,

Table 8.1.2.2-2: Supported testable aggregated CA bandwidth combinations for different CA
capability with 2DL CCs

CA Bandwidth combination Bandwidth combination
Capability for FDD CA for TDD CA
CA C 20+20MHz 20+20MHz
CA A2 10+10MHz, 10+15MHz, NA
10+20MHz, 15+20MHz,
20+20MHz
CA_N 10+10MHz 20+20MHz
Note 1:  This table is only for information and applicability and test rules
of CA performance requirements are specified in 8.1.2.3 and
9.1.1.2.

For test cases with more than one component carrier, "Fraction of Maximum Throughput" in the performance
requirement refers to the ratio of the sum of throughput values of all component carriers to the sum of the nominal
maximum throughput values of all component carriers, unless otherwise stated.

8.1.2.3 Applicability and test rules for different CA configurations and bandwidth

combination sets
For tests defined in Table 8.2.1.8.1-2, the tests are applied to CA_3A-3A defined in Table 5.6A.1-3.

The performance requirement for CA UE demodulation testsin Clause 8 are defined independent of CA configurations
and bandwidth combination sets specified in Clause 5.6A.1. For UEs supporting different CA configurations and
bandwidth combination sets, the applicability and test rules are defined for the testsfor 2 DL CCsin Table 8.1.2.3-1.
For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set.
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Table 8.1.2.3-1: Applicability and test rules for CA UE demodulation tests with 2 DL CCs

No. of the
supported
CA capability CA configuration from CA Bandwidth cgﬁg?r\:\ggéhns
Tests where the the selected CA capbility comt.)inat.ion. to be to be tested
tests apply where the tests apply tested in priority order from each
selected CA
configuration
CA tests with Any one of the
2CCs in Clause supported CA Any one of the_supp_orted 10+10 MHz, 20+20 MHz 1
8.2.1.1.1, capabilities FDD CA configurations
8.2.1.4.3
CA tests with Any one of the supported
2CCs in Clause Eé‘;h S”p%?lrifd FDD CA configurations in | 10+10 MHz, 20+20 MHz 1
8.2.1.3.1 capability each CA capability
Any one of the
supported CA Any one of the supported
Zgésteiﬁtél\glljr;e capalglrlggasst with FDD CA configurations Largest aggrega;ed QA 1
8.2.1.3.1A,8.7.1 | aggregated CA with largest aggregated CA | bandwidth combination
PR B ; bandwidth combination
bandwidth
combination
Supported FDD intra-band
CA tests with contiguous CA Largest agaregated CA
2CCs in Clause CA C configurations covering the bangwi dthggon?binations 1
8.2.1.71 lowest and highest
operating bands
Any one of the
CA tests with czug[t))(ijlirttiicsi chﬁh Any one of the supported
2CCs in Clause P largest TDD CA configurations Largest aggregated CA 1
8.2.2.1.1, agare %ted CA with largest aggregated CA | bandwidth combination
8.2.2.4.3 ggregate bandwidth combination
bandwidth
combination
Any one of the supported
CA tests with TDD CA configurations in
2CCs in Clause E?:CAh supp:)c_)lr_:ed each CA capability with IBarg des_t d?}g]gregit_edt_CA 1
8.2.2.3.1 capabiity largest aggregated CA andwidth combination
bandwidth combination
Any one of the
. supported CA Any one of the supported
zgé tests with capabilities with TDD CA configurations Largest aggregated CA
s in Clause . h e 1
8223 1A 8.7.2 largest with Iarge;st aggregatepl CA | bandwidth combination
! aggregated CA bandwidth combination
bandwidth
Supported TDD intra-band
CA tests with contl_guous_ CA Largest aggregated CA
2CCsin8.2.2.7.1 CAC c_onflguratlons bandwidth combinations !
covering the lowest and
highest operating bands
CA tests with ' .
2CCs in Clause CA_N CA—3A'3§ gif'fgd in Table 10+10 MHz 1
8.2.1.8.1 T
Note 1:  The applicability and test rules are specified in this table, unless otherwise stated.

8.1.2.4 Test coverage for different number of component carriers

For FDD tests specified in 8.2.1.1.1, 8.2.1.3.1, 8.2.1.4.3, and 8.7.1, if corresponding CA tests are tested, the test
coverage can be considered fulfilled without executing single carrier tests.

For TDD tests specified in 8.2.2.1.1, 8.2.2.3.1, 8.2.2.4.3, and 8.7.2, if corresponding CA tests are tested, the test
coverage can be considered fulfilled without executing single carrier tests.
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8.2 Demodulation of PDSCH (Cell-Specific Reference Symbols)

8.2.1 FDD (Fixed Reference Channel)

The parameters specified in Table 8.2.1-1 are valid for all FDD tests unless otherwise stated.

Table 8.2.1-1: Common Test Parameters (FDD)

Parameter Unit Value
Inter-TTI Distance 1
Number of HARQ

processes per Processes 8

component carrier
Maximum number of

HARQ transmission 4
Redundancy version {0,1,2,3} for QPSK and 16QAM
coding sequence {0,0,1,2} for 64QAM

4 for 1.4 MHz bandwidth, 3 for 3 MHz and
5 MHz bandwidths,
2 for 10 MHz, 15 MHz and 20 MHz

Number of OFDM
symbols for PDCCH per OFDM symbols
component carrier

bandwidths
Cyclic Prefix Normal
Cel_ID 0
Cross carrier scheduling Not configured

8.21.1 Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a
certain relative information bit throughput of the reference measurement channelsin Annex A.3.3 isachieved. The
purpose of these testsisto verify the single-antenna performance with different channel models and MCS. The QPSK
and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1.

8.2.1.1.1 Minimum Requirement

For single carrier the requirements are specified in Table 8.2.1.1.1-2, with the addition of the parametersin Table
8.2.1.1.1-1 and the downlink physical channel setup according to Annex C.3.2. For CA the requirements are specified
in Table 8.2.1.1.1-4, with the addition of the parametersin Table 8.2.1.1.1-3 and the downlink physical channel setup
according to Annex C.3.2.

Table 8.2.1.1.1-1: Test Parameters

Parameter Unit Test 1-5 Test 6- 8 Test 9- 15 Test 16- 18 Test 19
) Pa dB 0 0 0 0 0
Downlink power
allocation Ps dB 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1)
c dB 0 0 0 0 0
N, at antenna port dBm/15kHz -98 -98 -98 -98 -98
OCNG OCNG OCNG OCNG OCNG
Symbols for unused PRBs (Note 2) (Note 2) (Note 2) (Note 2) (Note 2)
Modulation QPSK 16QAM 64QAM 16QAM QPSK
PDSCH transmission mode 1 1 1 1 1

Note 1: P, =0.

Note 2:  These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual
UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK

modulated.
Note 3:  Void.
Note 4.  Void.

ETSI




3GPP TS 36.101 version 11.11.0 Release 11 129 ETSI TS 136 101 V11.11.0 (2015-04)

Table 8.2.1.1.1-2: Minimum performance (FRC)

. Reference value
Pro_pa- Corrt_alatlon Fraction of UE
Test Band- Reference OCNG gation matrix and :
num. width channel pattern condi- antenna maximum SNR | cate
tion config. throughput | (dB) | gory
(%)
1 10 MHz R.2 FDD OP.1 FDD EVAS5 1x2 Low 70 -1.0 21
2 10 MHz R.2 FDD OP.1 FDD | ETU70 1x2 Low 70 -0.4 21
3 10 MHz R.2 FDD OP.1 FDD | ETU300 1x2 Low 70 0.0 21
4 10 MHz R.2 FDD OP.1 FDD HST 1x2 70 -2.4 21
5 1.4 MHz R.4 FDD OP.1 FDD EVAS5 1x2 Low 70 0.0 21
6 10 MHz R.3 FDD OP.1 FDD EVA5 1x2 Low 70 6.7 22
5 MHz R.3-1 FDD | OP.1 FDD EVA5 1x2 Low 70 6.7 1
7 10 MHz R.3 FDD OP.1 FDD | ETU70 1x2 Low 30 1.4 22
5 MHz R.3-1 FDD | OP.1 FDD | ETU70 1x2 Low 30 1.4 1
8 10 MHz R.3 FDD OP.1 FDD | ETU300 1x2 High 70 9.4 22
5 MHz R.3-1 FDD | OP.1 FDD | ETU300 1x2 High 70 9.4 1
9 3 MHz R.5 FDD OP.1 FDD EVAS5 1x2 Low 70 17.6 21
10 5 MHz R.6 FDD OP.1 FDD EVA5 1x2 Low 70 174 22
5 MHz R.6-1 FDD | OP.1 FDD EVAS5 1x2 Low 70 17.5 1
11 10 MHz R.7 FDD OP.1 FDD EVAS5 1x2 Low 70 17.7 22
10 MHz R.7-1 FDD | OP.1 FDD EVA5 1x2 Low 70 16.7 1
12 10 MHz R.7 FDD OP.1 FDD | ETU70 1x2 Low 70 19.0 22
10 MHz R.7-1 FDD | OP.1 FDD | ETU70 1x2 Low 70 18.1 1
13 10 MHz R.7 FDD OP.1 FDD EVAS5 1x2 High 70 19.1 22
10 MHz R.7-1 FDD | OP.1 FDD EVAS5 1x2 High 70 17.8 1
14 15 MHz R.8 FDD OP.1 FDD EVAS5 1x2 Low 70 17.7 22
15 MHz R.8-1 FDD | OP.1 FDD EVA5 1x2 Low 70 16.8 1
20 MHz R.9 FDD OP.1 FDD EVAS5 1x2 Low 70 17.6 23
15 20 MHz R.9-2 FDD | OP.1 FDD EVAS5 1x2 Low 70 17.3 2
20 MHz R.9-1 FDD | OP.1 FDD EVAS5 1x2 Low 70 16.7 1
16 3 MHz R.0 FDD OP.1 FDD | ETU70 1x2 Low 30 1.9 21
17 10 MHz R.1 FDD OP.1 FDD | ETU70 1x2 Low 30 1.9 21
18 20 MHz R.1 FDD OP.1 FDD | ETU70 1x2 Low 30 1.9 21
19 10 MHz R.41 FDD | OP.1 FDD EVAS5 1x2 Low 70 -5.4 21
Note 1:  Void.
Note 2:  Void.
Note 3:  Void.
Table 8.2.1.1.1-3: Test Parameters for CA
Parameter Unit Test 1-2
Downlink Pa dB 0
power Ps dB 0 (Note 1)
allocation p aB 0
N, at antenna port dBm/15kHz -98
Symbols for unused PRBs OCNG (Note 2)
Modulation QPSK
PDSCH transmission mode 1
Note 1: P, =0.
Note 2:  These physical resource blocks are assigned to an arbitrary number of virtual UEs
with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall
be uncorrelated pseudo random data, which is QPSK modulated.
Note 3:  PUCCH format 1b with channel selection is used to feedback ACK/NACK.
Note 4: The same PDSCH transmission mode is applied to each component carrier.
Table 8.2.1.1.1-4: Minimum performance (FRC) for CA
Propa- | Correlation Reference value
Test Band- Reference OCNG gation | matrix and | Fraction of UE cate-
num. width channel pattern condi- antenna maximum SNR (dB) gory
tion config. throughput
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(%)
OP.1 >3
1 2x10 MHz R.2 FDD FDD EVAS5 1x2 Low 70 -1.1 (No_te 2)
(Note 1)
OP.1
2 2x20 MHz R.42 FDD FDD EVA5 1x2 Low 70 -1.3 25
(Note 1)
Note 1: The OCNG pattern applies for each CC.
Note 2:  30usec timing difference between two CCs is applied in inter-band CA case.
Note 3:  The applicability of requirements for different CA configurations and bandwidth combination sets is defined
in 8.1.2.3.
8.2.1.1.2 Void
8.2.1.1.3 Void
8.2.1.1.4 Minimum Requirement 1 PRB allocation in presence of MBSFN

The requirements are specified in Table 8.2.1.1.4-2, with the addition of the parametersin Table 8.2.1.1.4-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these testsisto verify the single-antenna
performance with asingle PRB allocated at the lower band edge in presence of MBSFN.

Table 8.2.1.1.4-1: Test Parameters for Testing 1 PRB allocation

Parameter Unit Test 1
Pa dB 0
Downlink power dB 0 (Note 1)
allocation Pe
o dB 0
N, at antenna port dBm/15kHz -98
Symbols for MBSFN portion of
MBSFN subframes (Note 2) OCNG (Note 3)
PDSCH transmission mode 1
Note 1: P, =0
Note 2:  The MBSFN portion of an MBSFN subframe comprises the
whole MBSFN subframe except the first two symbols in the
first slot.
Note 3:  The MBSFN portion of the MBSFN subframes shall contain

QPSK modulated data. Cell-specific reference signals are
not inserted in the MBSFN portion of the MBSFN subframes,
QPSK modulated MBSFN data is used instead.

Table 8.2.1.1.4-2: Minimum performance 1PRB (FRC)

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE
number Channel Pattern Condition Matrix and Fraction of SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.29 FDD | OP.3 FDD ETU70 1x2 Low 30 2.0 21
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8.2.1.2 Transmit diversity performance

8.2.1.2.1 Minimum Requirement 2 Tx Antenna Port

The requirements are specified in Table 8.2.1.2.1-2, with the addition of the parametersin Table 8.2.1.2.1-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit
diversity (SFBC) with 2 transmitter antennas.

Table 8.2.1.2.1-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Test 1-2

Pa dB -3

Downlink power
allocation Pe dB -3 (Note 1)

c dB 0

N, at antenna port dBm/15kHz -98

PDSCH transmission mode 2
Note 1: P, =1

Table 8.2.1.2.1-2: Minimum performance Transmit Diversity (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction SNR Category
Antenna of (dB)
Configuration | Maximum
Throughp
ut (%)
1 10 MHz R.11 FDD OP.1 FDD EVAS5 2x2 Medium 70 6.8 22
5 MHz R.11-2 FDD OP.1 FDD EVAS5 2x2 Medium 70 5.9 1
2 10 MHz R.10 FDD OP.1 FDD HST 2x2 70 -2.3 21
8.2.1.2.2 Minimum Requirement 4 Tx Antenna Port

The requirements are specified in Table 8.2.1.2.2-2, with the addition of the parametersin Table 8.2.1.2.2-1 and the
downlink physical channel setup according Annex C.3.2. The purpose isto verify the performance of transmit diversity
(SFBC-FSTD) with 4 transmitter antennas.

Table 8.2.1.2.2-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Test 1-2
Pa dB -3
Downlink power
allocation Pe ds -3 (Note 1)
c dB 0
N, at antenna port dBm/15kHz -98
PDSCH transmission mode 2

Note 1: P,=1
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Table 8.2.1.2.2-2: Minimum performance Transmit Diversity (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE

number width Channel Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)

1 1.4 MHz R.12 FDD OP.1 FDD EPA5 4x2 Medium 70 0.6 21

2 10 MHz R.13 FDD OP.1 FDD ETU70 4x2 Low 70 -0.9 =1
8.2.1.2.3 Minimum Requirement 2 Tx Antenna Ports (demodulation subframe overlaps with

aggressor cell ABS)

The requirements are specified in Table 8.2.1.2.3-2, with the addition of parametersin Table 8.2.1.2.3-1 and the
downlink physical channel setup according to Annex C.3.2 and Annex C.3.3. The purpose isto verify the performance
of transmit diversity (SFBC) with 2 transmit antennas if the PDSCH transmission in the serving cell takes placein
subframes that overlap with ABS[9] of the aggressor cell. In Table 8.2.1.2.3-1, Cell 1 isthe serving cell, and Cell 2is
the aggressor cell. The downlink physical channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2is
according to Annex C.3.3, respectively.
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Table 8.2.1.2.3-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Cell 1 Cell 2
Pa dB -3 -3
Downlink power allocation Ps dB -3 (Note 1) -3
c dB 0 N/A
Noe dBm/15kHz -102 (Note 2) N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 3) N/A
N3 dBm/15kHz -94.8 (Note 4) N/A
- Reference Value in
ES/NOCZ dB Table 8.2.1.2.3-2 6
BW channel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells us 2.5 (synchronous cells)
Cell Id 0 1
11000100
11000000
ABS pattern (Note 5) N/A 11000000
11000000
11000000
10000000 N/A
RLM/RRM Measurement Subframe 10000000
Pattern (Note 6) 10000000
10000000
10000000
11000100
11000000
Cecsio 11000000 N/A
11000000
11000000
CSI Subframe Sets (Note7) 00111011
00111111
Cesit 00111111 N/A
00111111
00111111
Number of control OFDM symbols 2
PDSCH transmission mode 2 N/A
Cyclic prefix Normal Normal

Note 1: P, =1

Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe

overlapping with the aggressor ABS.

Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor

ABS.

Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 5:  ABS pattern as defined in [9].

Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]
Note 7:  As configured according to the time-domain measurement resource restriction pattern for CSI

measurements defined in [7].

Note 8:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll and Cell2

is the same.

Note 9:  SIB-1 will not be transmitted in Cell2 in this test.
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Test Reference OCNG Propagation Correlation Reference Value UE
Number Channel Pattern Conditions Matrix and Category
(Note 1) Antenna
Celll | Cell2 | Cell1| Cell2 Configurati Fraction of SNR
on Maximum (dB)
Throughput | (Note
(%) (Note 5) 2)
1 R.11-4 OP.1 OP.1 | EVAS EVAS5 2x2 Medium 70 3.4 22
FDD (Note FDD FDD
4)
Note 1:  The propagation conditions for Cell 1 and Cell2 are statistically independent.
Note 2:  SNR corresponds to ES/NOC2 of cell 1.
Note 3:  The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.
Note 4:  Cell 1 Reference channel is modified: PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the
ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.
Note 5: The maximum Throughput is calculated from the total Payload in 9 subframes, averaged over 40ms.
8.2.1.2.3A Minimum Requirement 2 Tx Antenna Ports (demodulation subframe overlaps with

aggressor cell ABS and CRS assistance information are configured)

The requirements are specified in Table 8.2.1.2.3A-2, with the addition of parametersin Table 8.2.1.2.3A-1. The
purpose isto verify the performance of transmit diversity (SFBC) with 2 transmit antennas if the PDSCH transmission
in the serving cell takes place in subframes that overlap with ABS[9] of the aggressor cells with CRS assistance
information. In Table 8.2.1.2.3A-1, Cell 1 isthe serving cell, and Cell 2 and Cell 3 are the aggressor cells. The
downlink physical channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 and Cell 3 isaccording to Annex
C.3.3, respectively. The CRS assistance information [7] includes Cell 2 and Cell 3.
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Table 8.2.1.2.3A-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Cell 1 Cell 2 Cell 3
Pa dB -3 -3 -3
Downlink power
allocation Ps dB -3 (Note 1) -3 (Note 1) -3 (Note 1)
c dB 0 N/A N/A
Noa dBm/15kHz -98 (Note 2) N/A N/A
N at antenna port Nocz dBm/15kHz -98 (Note 3) N/A N/A
Nocs dBm/15kHz -93 (Note 4) N/A N/A
Reference
= Value in
E./Nocy dB Table8.2.1.2.3A- 12 10
2
BW channel MHz 10 10 10
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
11000000 11000000
11000000 11000000
ABS pattern (Note 5) N/A 11000000 11000000
11000000 11000000
11000000 11000000
10000000
RLM/RRM Measurement 18888888 N/A N/A
Subframe Pattern (Note 6) 10000000
10000000
11000000
11000000
Ccsio 11000000 N/A N/A
11000000
CSI Subframe Sets 11000000
(Note7) 00111111
00111111
Cesia 00111111 N/A N/A
00111111
00111111
Number of control OFDM 2 Note 8 Note 8
symbols
PDSCH transmission mode 2 Note 9 Note 9
Cyclic prefix Normal Normal Normal
Note 1. PR, =1.
Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10, #12, #13 of a
subframe overlapping with the aggressor ABS.
Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.
Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 5:  ABS pattern as defined in [9].
Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
(7]
Note 7:  As configured according to the time-domain measurement resource restriction pattern for CSl
measurements defined in [7].
Note 8:  The number of control OFDM symbols is not available for ABS and is 2 for the subframe
indicated by “0” of ABS pattern.
Note 9:  Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying
OCNG pattern as defined in Annex A.5.
Note 10: The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.
Note 11: SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.
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Table 8.2.1.2.3A-2: Minimum Performance Transmit Diversity (FRC)

Test Reference OCNG Pattern Propagation Conditions Correlation Reference Value UE
Number Channel (Notel) Matrix and Cate
Celll | Cell 2 | Cell Celll | Cell2 | Cell 3 Antenna Fraction of SNR gory

3 Configuration Maximum (dB)

(Note 2) Throughput | (Note

(%) Note 5 3)
1 R.11-4 FDD | OP.1 OP.1 | OP.1 EVAS5 EVA5 | EVAS 2x2 Medium 70 3.4 22
Note 4 FDD FDD FDD

Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.

Note3: SNR corresponds to ES / N, of cell 1.

Note 4:  Cell 1 Reference channel is modified: PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are
transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and
the subframe is available in the definition of the reference channel.

Note 5:  The maximum Throughput is calculated from the total Payload in 9 subframes, averaged over 40ms.

8.2.1.2.4 Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3
interference model

The requirements are specified in Table 8.2.1.2.4-2, with the addition of parametersin Table 8.2.1.2.4-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose isto verify the performance of transmit
diversity (SFBC) with 2 transmit antennas when the PDSCH transmission in the serving cell isinterfered by PDSCH of
two dominant interfering cells applying transmission mode 3 interference model defined in clause B.5.2. In Table
8.2.1.2.4-1, Cell 1isthe serving cell, and Cell 2, 3 areinterfering cells. The downlink physical channel setup is
according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.
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Table 8.2.1.2.4-1: Test Parameters for Transmit diversity Performance (FRC) with TM3 interference

model
Parameter Unit Cell 1 Cell 2 Cell 3
Pa dB -3 -3 -3
Downlink power allocation Ps dB -3 (Note 1) -3 -3
o dB 0 0 0
Cell-specific reference signals Antenna ports | Antenna ports | Antenna ports
0,1 0,1 0,1
N, at antenna port dBm/15kHz -98 N/A N/A
DIP (Note 2) dB N/A -2.23 -8.06
BW channel MHz 10 10 10
Cyclic Prefix Normal Normal Normal
Cell Id 0 1 2
Number of control OFDM symbols 2 2 2
PDSCH transmission mode 2 N/A N/A
Interference model N/A As specified in | As specified in
clause B.5.2 clause B.5.2
Probability of occurrence of Rank 1 % N/A 80 80
transmission rank in o
interfering cells Rank 2 % N/A 20 20
Reporting interval ms 5 N/A N/A
Reporting mode PUCCH 1-0 N/A N/A
Note 1: P, =1
Note 2:  The respective received power spectral density of each interfering cell relative to N Oc' is defined by
its associated DIP value as specified in clause B.5.1.
Note 3:  Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 4:  Cell 2 transmission is delayed with respect to Cell 1 by 0.33 ms and Cell 3 transmission is delayed
with respect to Cell 1 by 0.67 ms.

Table 8.2.1.2.4-2: Enhanced Performance Requirement Type A, Transmit Diversity (FRC) with TM3
interference model

Test Reference OCNG Pattern Propagation Correlation Reference Value UE
Number Channel Conditions Matrix and Cate
Cell | Cell | Cell | Cell | Cell | Cell Antenna Fraction of SINR gory

1 2 3 1 2 3 Configurati Maximum (dB)
on (Note 3) | Throughput | (Note

(%) 2)
1 RA46FDD | OP. [ N/A [ N/A | EV | EV | EV 2x2 Low 70 -1.1 21
1 A70 | A70 | A0
FD
D

Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2. SINR corresponds to ES/NOC' of Cell 1 as defined in clause 8.1.1.
Note 3:  Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.

8.2.1.3 Open-loop spatial multiplexing performance

8.2.1.3.1 Minimum Requirement 2 Tx Antenna Port

For single carrier the requirements are specified in Table 8.2.1.3.1-2, with the addition of the parametersin Table
8.2.1.3.1-1 and the downlink physical channel setup according to Annex C.3.2. For CA the requirements are specified
in Table 8.2.1.3.1-4, with the addition of the parametersin Table 8.2.1.3.1-3 and the downlink physical channel setup
according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.
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Table 8.2.1.3.1-1: Test Parameters for Large Delay CDD (FRC)

Parameter Unit Test 1-2
Yo dB -3
Downlink power -
allocation Ps dB -3 (Note 1)
c dB 0
N, at antenna port dBm/15kHz -98
PDSCH transmission mode 3
Note 1: P, =1
Note 2:  Void
Note 3:  Void

Table 8.2.1.3.1-2: Minimum performance Large Delay CDD (FRC)

. Reference value
Propa- Corrglatlon Fraction of
Test Bandwidth Reference OCNG gation matrix and maximum SNR UE
num channel pattern condi- antenna category
tion config. Throughput | (dB)
(%)
1 10 MHz R.11 FDD | OP.1 FDD EVA70 2x2 Low 70 13.0 22
2 10 MHz R.35 FDD | OP.1 FDD EVA200 2x2 Low 70 20.2 22
R.35-4 OP.1 FDD ETU300 2x2 Low 70 19.7 22
3 10 MHz
FDD
Note 1:  Void.
Note 2:  Test 1 may not be executed for UE-s for which Test 1 or 2 in Table 8.2.1.3.1-4 is applicable.
Table 8.2.1.3.1-3: Test Parameters for Large Delay CDD (FRC) for CA
Parameter Unit Test 1-3
Downlink power P a8 3
allocation Ps dB -3 (Note 1)
c dB 0
N, at antenna port dBm/15kHz -98
PDSCH transmission mode 3
Note 1: P, =1.
Note 2:  PUCCH format 1b with channel selection is used to
feedback ACK/NACK.
Note 3:  The same PDSCH transmission mode is applied to each
component carrier.
Table 8.2.1.3.1-4: Minimum performance Large Delay CDD (FRC) for CA
Propa- | Correlation Fralzteifoer:e:)r;ce value
Test Band- Reference OCNG gation | matrix and : UE cate-
num. width channel pattern condi- antenna maximum SNR gory
tion config. Throughput (dB)
(%)
OP.1
1 2x10 MHz R.11 FDD FDD EVA70 2x2 Low 70 13.7 23
(Note 1)
OP.1
2 2x20 MHz R.30 FDD FDD EVA70 2x2 Low 70 13.2 25
(Note 1)
Note 1: The OCNG pattern applies for each CC.
Note 2:  Void.
Note 3:  The applicability of requirements for different CA configurations and bandwidth combination sets is defined
in8.1.2.3.
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8.2.1.3.1A Soft buffer management test

For CA the requirements are specified in Table 8.2.1.3.1A-2, with the addition of the parametersin Table 8.2.1.3.1A-1
and the downlink physical channel setup according to Annex C.3.2. The purposeisto verify the UE performance with
proper instantaneous buffer implementation. The test points are applied to UE category and bandwidth combination
with maximum aggregated bandwidth as specified inTable 8.2.1.3.1A-3.

Table 8.2.1.3.1A-1: Test Parameters for soft buffer management test (FRC) for CA

Parameter Unit Test 1-7
] o) dB -3
Downlink power a
allocation Ps dB -3 (Note 1)
c dB 0
N, at antenna port dBm/15kHz -98
PDSCH transmission mode 3

Note 1: P, =1

Note 2:  For CA test cases, PUCCH format 1b with channel
selection is used to feedback ACK/NACK.

Note 3:  For CA test cases, the same PDSCH transmission mode
is applied to each component carrier.

Table 8.2.1.3.1A-2: Minimum performance soft buffer management test (FRC) for CA

Reference value
Propa- Correlation Fraction of
Test Bandwi Reference OCNG gatiop matrix and maximum
num dth channel pattern c?_ndl- antenna config. Throughput SNR (dB)
ion
(%)
1 2x2 R.30 FDD O(':l'oltg'f)D EVA70 2x2 Low 70 13.2
R.35-2 FDD for | OP.1 FDD 70 15.1
) 15MHz + 15MHz CC (Note 1) EVAS 22 Low '
10MHz R.35-3 FDD for | OP.1 FDD 70 15.1
10MHz CC (Note 1) '
R.30 FDD for OP.1 FDD 70 135
20MHz + 20MHz CC (Note 1) :
3 10MHz | R.ILFDDfor | oP.LFDD | EVATO 2x2 Low 20 135
10MHz CC (Note 1) '
R.30 FDD for OP.1 FDD 70 135
4 20MHz + 20MHz CC (Note 1) EVA70 2%2 Low )
15MHz R.30-1 FDD for | OP.1 FDD 70 135
15MHz CC (Note 1) '
2x20 OP.1 FDD
5 MHz R.35-1 FDD (Note 1) EVAS 2x2 Low 70 15.8
R.35-1 FDD for | OP.1 FDD 70 15.9
6 20MHz + 20MHz CC (Note 1) EVAS 2%2 Low '
10MHz R.35-3 FDD for | OP.1 FDD 70 15.9
10MHz CC (Note 1) '
R.35-1 FDD for | OP.1 FDD 70 15.9
; 20MHz + 20MHz CC (Note 1) EVAS %2 Low '
15MHz R.35-2 FDD for | OP.1 FDD 70 15.9
15MHz CC (Note 1) '
Note 1:  For CA test cases, the OCNG pattern applies for each CC.
Note 2:  For Test 2, 3, 4, 6, 7 the Fraction of maximum Throughput applies to each CC.
Note 3:  The applicability of requirements for different CA configurations and bandwidth combination sets is defined
in8.1.2.3.
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Table 8.2.1.3.1A-3: Test points for soft buffer management tests for CA

UE category Bandwidth combination with maximum aggregated bandwidth (Note 1)
2x20MHz 15MHz+10MHz 20MHz+10MHz 20MHz+15MHz

3 1 2 3 2

4 5 N/A 6 7

Note 1:  Maximum over all supported CA configurations and bandwidth combination sets according to Table 5.6A.1-
land Table 5.6A.1-2.

8.2.1.3.2 Minimum Requirement 4 Tx Antenna Port

The requirements are specified in Table 8.2.1.3.2-2, with the addition of the parametersin Table 8.2.1.3.2-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose isto verify the performance of large delay
CDD with 4 transmitter antennas.

Table 8.2.1.3.2-1: Test Parameters for Large Delay CDD (FRC)

Parameter Unit Test 1
Yo dB -6
Downlink power -
allocation Ps dB -6 (Note 1)
o dB 3
N, at antenna port dBm/15kHz -98
PDSCH transmission mode 3

Note 1: P, =1

Table 8.2.1.3.2-2: Minimum performance Large Delay CDD (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.14 FDD | OP.1 FDD EVA70 4x2 Low 70 14.3 22

8.2.1.3.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with
aggressor cell ABS)

The requirements for non-MBSFN ABS are specified in Table 8.2.1.3.3-2, with the addition of parametersin Table
8.2.1.3.3-1 and the downlink physical channel setup according to Annex C.3.2 and Annex C.3.3.

The reguirements for MBSFN ABS are specified in Table 8.2.1.3.3-4, with the addition of parametersin Table
8.2.1.3.3-3 and the downlink physical channel setup according to Annex C.3.2 and Annex C.3.3.

The purpose is to verify the performance of large delay CDD with 2 transmitter antennas if the PDSCH transmission in
the serving cell takes place in subframes that overlap with ABS [9] of the aggressor cell. In Tables 8.2.1.3.3-1 and
8.2.1.3.3-3, Cell 1isthe serving cell, and Cell 2 isthe aggressor cell. The downlink physical channel setup for Cell 1is
according to Annex C.3.2 and for Cell 2 isaccording to Annex C.3.3, respectively.
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Table 8.2.1.3.3-1: Test Parameters for Large Delay CDD (FRC) — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2
Pa dB -3 -3
Downlink power allocation Ps dB -3 (Note 1) -3
c dB 0 N/A
Noe dBm/15kHz -102 (Note 2) N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 3) N/A
N, dBm/15kHz -94.8 (Note 4) N/A
- Reference Value in
ES/NOCZ dB Table 8.2.1.3.3-2 6
BW channel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Cell Id 0 1
Time Offset between Cells us 2.5 (synchronous cells)
11000100,
11000000,
ABS pattern (Note 5) N/A 11000000,
11000000,
11000000
10000000
RLM/RRM Measurement Subframe 10000000
Pattern(Note 6) 10000000 N/A
10000000
10000000
11000100
11000000
Cecsio 11000000 N/A
11000000
CSI Subframe Sets (Note 11000000
7) 00111011
00111111
Cesit 00111111 N/A
00111111
00111111
Number of control OFDM symbols 2
PDSCH transmission mode 3 N/A
Cyclic prefix Normal Normal
Note 1: P, =1
Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.
Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.
Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 5:  ABS pattern as defined in [9].
Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7].
Note 7:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7].
Note 8:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll and
Cell2 is the same.
Note 9:  SIB-1 will not be transmitted in Cell2 in this test.
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Table 8.2.1.3.3-2: Minimum Performance Large Delay CDD (FRC) — Non-MBSFN ABS

Test Reference | OCNG Pattern Propagation Correlation Reference Value UE
Number Channel Conditions Matrix and Category
(Note 1) Antenna

Celll1 | Cell2 | Cell1 | Cell 2 | Configuration | Fraction of SNR
Maximum (dB)

Throughput | (Note

(%) (Note 5) 2)

1 R.11 FDD OP.1 OP.1 | EVA5 | EVAS 2x2 Low 70 13.3 22

(Note 4) FDD FDD

Note 1:  The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:  SNR corresponds to ES/N002 of cell 1.

Note3: The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.

Note 4:  Cell 1 Reference channel is modified: PDSCH other than SIB1/paging and its associated PDCCH/PCFICH
are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of
aggressor cell and the subframe is available in the definition of the reference channel.

Note 5:  The maximum Throughput is calculated from the total Payload in 9 subframes, averaged over 40ms.
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Table 8.2.1.3.3-3: Test Parameters for Large Delay CDD (FRC) — MBSFN ABS

subframe allocation.

Parameter Unit Cell 1 Cell 2
Pa dB -3 -3
Downlink power allocation Ps dB -3 (Note 1) -3
c dB 0 N/A
Noe dBm/15kHz -102 (Note 2) N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 3) N/A
N, dBm/15kHz -94.8 (Note 4) N/A
- Reference Value in
ES/NOCZ dB Table 8.2.1.3.3-4 6
BW channel MHz 10 10
Subframe Configuration Non-MBSFN MBSFN
Cell Id 0 126
Time Offset between Cells us 2.5 (synchronous cells)
0001000000
0100000010
ABS pattern (Note 5) N/A 0000001000
0000000000
0001000000
RLM/RRM Measurement Subframe 0100000010 N/A
Pattern (Note 6) 0000001000
0000000000
0001000000
0100000010
Cesio 0000001000 N/A
CSI Subframe Sets (Note 0000000000
7) 1110111111
1011111101
Cesia 1111110111 NIA
1111111111
N/A 001000
. 100001
MBSFN Subframe Allocation (Note 10) 000100
000000
Number of control OFDM symbols 2
PDSCH transmission mode 3 N/A
Cyclic prefix Normal Normal
Note 1: P,=1
Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #4, #5, #6, #7, #8, #9, #10, #11, #12, #13 of a
subframe overlapping with the aggressor ABS.
Note 3:  This noise is applied in OFDM symbol #0 of a subframe overlapping with the aggressor ABS.
Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.
Note 5:  ABS pattern as defined in [9]. The 4™, 12", 19" and 27" subframes indicated by ABS pattern are
MBSFN ABS subframes.
Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7].
Note 7:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7].
Note 8:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll and
Cell2 is the same.
Note 9:  SIB-1 will not be transmitted in Cell2 in this test.

Note 10: MBSFN Subframe Allocation as defined in [7], four frames with 24 bits is chosen for MBSFN

Note 11: The maximum number of uplink HARQ transmission is limited to 2 so that each PHICH channel
transmission is in a subframe protected by MBSFN ABS in this test.
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Table 8.2.1.3.3-4: Minimum Performance Large Delay CDD (FRC) — MBSFN ABS

Test Reference | OCNG Pattern Propagation Correlation Reference Value UE
Number Channel Conditions Matrix and Category
(Note 2) Antenna

Celll | Cell2 | Cell1 | Cell 2 | Configuration Fraction of SNR
Maximum (dB)

Throughput | (Note

(%) (Note 5) 2)

1 R.11 FDD OP.1 OP.1 | EVA5 | EVAS 2x2 Low 70 12.0 22

(Note 4) FDD FDD

Note 1:  The propagation conditions for Cell 1 and Cell2 are statistically independent.

Note 2:  SNR corresponds to ES/N002 of cell 1.

Note 3:  The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.

Note 4:  Cell 1 Reference channel is modified: PDSCH other than SIB1/paging and its associated PDCCH/PCFICH
are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of
aggressor cell and the subframe is available in the definition of the reference channel.

Note 5:  The maximum Throughput is calculated from the total Payload in 4 subframes, averaged over 40ms.

8.2.1.34 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with
aggressor cell ABS and CRS assistance information are configured)

The requirements for non-MBSFN ABS are specified in Table 8.2.1.3.4-2, with the addition of parametersin Table
8.2.1.3.4-1. The purpose is to verify the performance of large delay CDD with 2 transmit antennas if the PDSCH
transmission in the serving cell takes place in subframes that overlap with ABS[9] of the aggressor cells with CRS
assistance information. In Table 8.2.1.3.4-1, Cell 1 isthe serving cell, and Cell 2 and Cell 3 are the aggressor cells. The
downlink physical channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 and Cell 3 isaccording to Annex
C.3.3, respectively. The CRS assistance information [7] includes Cell 2 ad Cell3.
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Table 8.2.1.3.4-1: Test Parameters for Large Delay CDD (FRC) — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2 Cell 3
Pa dB -3 -3 -3
Downlink power
allocation Ps dB -3 (Note 1) -3 (Note 1) -3 (Note 1)
c dB 0 N/A N/A
Noa dBm/15kHz -98 (Note 2) N/A N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 3) N/A N/A
N3 dBm/15kHz -93 (Note 4) N/A N/A
Reference Reference
E /N dB Reference Value in Value in Value in
s/ " Toc2 Table 8.2.1.3.4-2 Table Table
8.2.1.3.4-2 8.2.1.3.4-2
BW channel MHz 10 10 10
Subframe Configuration Non-MBSFN Non-MBSFN | Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 1 126
11000000 11000000
11000000 11000000
ABS pattern (Note 5) N/A 11000000 11000000
11000000 11000000
11000000 11000000
10000000
RLM/RRM Measurement 10000000
Subframe Pattern (Note 6) 10000000 N/A NIA
10000000
10000000
11000000
11000000
Ccsio 11000000 N/A N/A
11000000
CSI Subframe Sets 11000000
(Note7) 00111111
00111111
Cesia 00111111 N/A N/A
00111111
00111111
Number of control OFDM
symbols 2 Note 8 Note 8
PDSCH transmission mode 3 Note 9 Note 9
Cyclic prefix Normal Normal Normal
Note 1: P,=1
Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.
Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.
Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 5:  ABS pattern as defined in [9].
Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
(7]
Note 7:  As configured according to the time-domain measurement resource restriction pattern for CSlI
measurements defined in [7].
Note 8:  The number of control OFDM symbols is not available for ABS and is 2 for the subframe
indicated by “0” of ABS pattern.
Note 9:  Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying
OCNG pattern as defined in Annex A.5.
Note 10: The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.
Note 11: SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.
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Table 8.2.1.3.4-2: Minimum Performance Large Delay CDD (FRC) — Non-MBSFN ABS

Test | Refer | E /N OCNG Pattern Propagation Correlatio | Reference Value | UE

Numb | ence shroe2 Conditions (Notel) n Matrix Cate

er Chan | Cell | Cell | Celll | Cell2 | Cell3 | Celll1 | Cell2 | Cell 3 and Fraction SNR | gory
nel 2 3 Antenna of (dB)
Configurat | Maximu | (Note
ion (Note m 3)
2) Through
put (%)
Note 5
1 R.11 9 7 OP.1 OP.1 OP.1 | EVA5 | EVA5 | EVAS 2x2 Low 70 13.9 22
FDD FDD FDD FDD
Note
4
2 R.35 9 1 OP.1 OP.1 OP.1 | EVA5 | EVAS5 | EVAS 2x2 Low 70 22.6 22
FDD FDD FDD FDD
Note
4

Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.

Note 3:  SNR corresponds to ES/N0C2 of cell 1.

Note 4:  Cell 1 Reference channel is modified: PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are
transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell
and the subframe is available in the definition of the reference channel.

Note 5:  The maximum Throughput is calculated from the total Payload in 9 subframes, averaged over 40ms.

8.2.1.4 Closed-loop spatial multiplexing performance
8.2.14.1 Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port

The requirements are specified in Table 8.2.1.4.1-2, with the addition of the parametersin Table 8.2.1.4.1-1 and the

downlink physical channel setup according to Annex C.3.2. The purpose of these tests isto verify the closed loop rank-
one performance with wideband and frequency selective precoding.

Table 8.2.1.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1 Test 2
. Pa dB -3 -3
Downlink power
allocation Ps dB -3 (Note 1) -3 (Note 1)
c dB 0 0
N, at antenna port dBm/15kHz -98 -98
Precoding granularity PRB 6 50
PMI delay (Note 2) ms 8 8
Reporting interval ms 1 1
Reporting mode PUSCH 1-2 PUSCH 3-1
CodeBookSubsetRestricti 001111 001111
on bitmap
PDSCH transmission 4 4
mode
Note 1: PR, =1.
Note 2:  If the UE reports in an available uplink reporting instance at subrame
SF#n based on PMI estimation at a downlink SF not later than
SF#(n-4), this reported PMI cannot be applied at the eNB downlink
before SF#(n+4).
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Table 8.2.1.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.10 FDD OP.1 FDD EVAS5 2x2 Low 70 -2.5 21
2 10 MHz R.10 FDD OP.1 FDD EPAS5 2x2 High 70 -2.3 21
8.2.1.4.1A Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port

The requirements are specified in Table 8.2.1.4.1A-2, with the addition of the parametersin Table 8.2.1.4.1A-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these testsisto verify the closed loop rank-
one performance with wideband and frequency selective precoding.

Table 8.2.1.4.1A-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1
Downlink power P 98 0
allocation Pe dB -6 (Note 1)
c dB 3
N, at antenna port dBm/15kHz -98
Precoding granularity PRB 6
PMI delay (Note 2) ms 8
Reporting interval ms 1
Reporting mode PUSCH 1-2
CodeBookSubsetRestricti 0000000000000000
on bitmap 0000000000000000
0000000000000000
1111111121111111
PDSCH transmission 4
mode
Note 1: P, =1
Note 2:  If the UE reports in an available uplink reporting instance
at subrame SF#n based on PMI estimation at a downlink
SF not later than SF#(n-4), this reported PMI cannot be
applied at the eNB downlink before SF#(n+4).

Table 8.2.1.4.1A-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.13 FDD OP.1 FDD EVAS5 4x2 Low 70 -3.2 21
8.2.1.4.1B Enhanced Performance Requirement Type A - Single-Layer Spatial Multiplexing 2

Tx Antenna Port with TM4 interference model

The requirements are specified in Table 8.2.1.4.1B-2, with the addition of the parametersin Table 8.2.1.4.1B-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests isto verify the closed loop rank-
one performance with wideband precoding with two transmit antennas when the PDSCH transmission in the serving
cell isinterfered by PDSCH of two dominant interfering cells applying transmission mode 4 interference model defined
inclause B.5.3. In Table 8.2.1.4.1B-1, Cell 1 isthe serving cell, and Cell 2, 3 are interfering cells. The downlink
physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.
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Table 8.2.1.4.1B-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC) with TM4 interference

model
Parameter Unit Cell 1 Cell 2 Cell 3
Pa dB -3 -3 -3
Downlink power allocation Ps dB -3 (Note 1) -3 -3
c dB 0 0 0
Cell-specific reference signals Antenna ports | Antenna ports | Antenna ports
0,1 0,1 0,1
Noc at antenna port dBm/15kHz 98 N/A N/A
DIP (Note 2) dB N/A -1.73 -8.66
BW channel MHz 10 10 10
Cyclic Prefix Normal Normal Normal
Cell Id 0 1 2
Number of control OFDM symbols 2 2 2
PDSCH transmission mode 6 N/A N/A
As specified in | As specified in
Interference model N/A clause B.5.3 clause B.5.3
Probability of occurrence of Rank 1 % N/A 80 80
transmission rank in
interfering cells Rank 2 % N/A 20 20
Precoding granularity PRB 50 6 6
PMI delay (Note 4) ms 8 N/A N/A
Reporting interval ms 5 N/A N/A
Reporting mode PUCCH 1-1 N/A N/A
CodeBookSubsetRestriction bitmap 001111 N/A N/A

Note 1: PB =1

Note 2:  The respective received power spectral density of each interfering cell relative to N OC' is defined by
its associated DIP value as specified in clause B.5.1.

Note 3:  Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.

Note 4:  If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation
at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink
before SF#(n+4).

Note 5:  All cells are time-synchronous.

Table 8.2.1.4.1B-2: Enhanced Performance Requirement Type A, Single-Layer Spatial Multiplexing
(FRC) with TM4 interference model

Test Reference OCNG Pattern Propagation Correlation Reference Value UE
Number Channel Conditions Matrix and Cate
Cell | Cell | Cell | Cell | Cell | Cell Antenna Fraction of SINR gory
1 2 3 1 2 3 Configurati Maximum (dB)
on (Note 3) | Throughput (Note
(%) 2)
1 R.47 FDD OP. | NNA | NA | EV | EV EV 2x2 Low 70 0.8 21
1 A5 A5 A5
FD
D
Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  SINR corresponds to ES/NOC' of Cell 1 as defined in clause 8.1.1.
Note 3:  Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.
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8.2.1.4.1C Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports
(demodulation subframe overlaps with aggressor cell ABS and CRS assistance
information are configured)

The requirements are specified in Table 8.2.1.4.1C-2, with the addition of parametersin Table 8.2.1.4.1C-1. The
purpose isto verify the closed loop rank-one performance with wideband precoding if the PDSCH transmission in the
serving cell takes place in subframes that overlap with ABS [9] of the aggressor cell with CRS assistance information.
In Table 8.2.1.4.1C-1, Cell 1isthe serving cell, and Cell 2 and Cell 3 are the aggressor cells. The downlink physical
channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 and Cell 3 is according to Annex C.3.3,
respectively. The CRS assistance information [7] includes Cell 2 and Cell 3.
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Table 8.2.1.4.1C-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC) — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2 Cell 3
Pa dB -3 -3 -3
Downlink power
allocation Ps dB -3 (Note 1) -3 (Note 1) -3 (Note 1)
c dB 0 N/A N/A
Noa dBm/15kHz -98 (Note 2) N/A N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 3) N/A N/A
N3 dBm/15kHz -93 (Note 4) N/A N/A
= Reference Value in
ES/NOCZ dB Table 8.2.1.4.1C-2 12 10
BWChannel MHZ 10 10 10
Subframe Configuration Non-MBSFN Non-MBSFN | Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
11000000 11000000
11000000 11000000
ABS pattern (Note 5) N/A 11000000 11000000
11000000 11000000
11000000 11000000
10000000
RLM/RRM Measurement 10000000
Subframe Pattern (Note 6) 10000000 N/A NIA
10000000
10000000
11000000
11000000
Ccsio 11000000 N/A N/A
11000000
CSI Subframe Sets 11000000
(Note7) 00111111
00111111
Ccsii 00111111 N/A N/A
00111111
00111111
Number of control OFDM > Note 8 Note 8
symbols
PDSCH transmission mode 6 Note 9 Note 9
Precoding granularity PRB 50 N/A N/A
PMI delay (Note 10) ms 8 N/A N/A
Reporting interval ms 1 N/A N/A
Peporting mode PUSCH 3-1 N/A N/A
CodeBookSybsetRestrlctlon 1111 N/A N/A
bitmap
Cyclic prefix Normal Normal Normal
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Note 1: P,=1

Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.

Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.

Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 5:  ABS pattern as defined in [9].

Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
(7]

Note 7:  As configured according to the time-domain measurement resource restriction pattern for CSlI
measurements defined in [7].

Note 8:  The number of control OFDM symbols is not available for ABS and is 2 for the subframe
indicated by “0” of ABS pattern.

Note 9:  Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying
OCNG pattern as defined in Annex A.5.

Note 10: If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at
the eNB downlink before SF#(n+4).

Note 11: The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.

Note 12: SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.

Table 8.2.1.4.1C-2: Minimum Performance Single-Layer Spatial Multiplexing (FRC)— Non-MBSFN ABS

Test Reference OCNG Pattern Propagation Correlation Reference Value UE

Number Channel Conditions (Notel) Matrix and Cate

Cell1 | Cell2 | Cell3 | Celll | Cell2 | Cell 3 Antenna Fraction of SNR gory
Configurati Maximum (dB)
on (Note 2) | Throughput (Note
(%) Note 5 3)
1 R.11 FDD OP.1 OP.1 OP.1 | EPA5 | EPAS | EPAS 2x2 High 70 6.1 22
Note 4 FDD FDD FDD

Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.

Note 3:  SNR corresponds to ES/NOC2 of cell 1.

Note 4:  Cell 1 Reference channel is modified: PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are
transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell
and the subframe is available in the definition of the reference channel.

Note 5:  The maximum Throughput is calculated from the total Payload in 9 subframes, averaged over 40ms.

8.2.1.4.2 Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port

The requirements are specified in Table 8.2.1.4.2-2,with the addition of the parametersin Table 8.2.1.4.2-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these testsisto verify the closed loop rank-
two performance with wideband and frequency selective precoding.
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Table 8.2.1.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1-2
Yo dB -3
Downlink power -
allocation Ps dB -3 (Note 1)
c dB 0
N, at antenna port dBm/15kHz -98
Precoding granularity PRB 50
PMI delay (Note 2) ms 8
Reporting interval ms 1
Reporting mode PUSCH 3-1
CodeBookSubsetRestriction 110000
bitmap
PDSCH transmission mode 4
Note 1: P,=1
Note 2:  If the UE reports in an available uplink reporting instance
at subrame SF#n based on PMI estimation at a downlink
SF not later than SF#(n-4), this reported PMI cannot be
applied at the eNB downlink before SF#(n+4).

Table 8.2.1.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.35 FDD | OP.1 FDD EPAS5 2x2 Low 70 18.9 =2
2 10 MHz R.11 FDD OP.1 FDD ETU70 2x2 Low 70 14.3 =2
8.2.1.4.3 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

For single carrier the requirements are specified in Table 8.2.1.4.3-2, with the addition of the parametersin Table
8.2.1.4.3-1 and the downlink physical channel setup according to Annex C.3.2. For CA the requirements are specified
in Table 8.2.1.4.3-4, with the addition of the parametersin Table 8.2.1.4.3-3 and the downlink physical channel setup
according to Annex C.3.2. The purpose of these testsisto verify the closed |oop rank-two performance with wideband

and frequency selective precoding.

Table 8.2.1.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1
dB -6
Downlink power P
allocation Ps dB -6 (Note 1)
o dB 3
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N, at antenna port dBm/15kHz -98

Precoding granularity PRB 6

PMI delay (Note 2) ms 8

Reporting interval ms 1

Reporting mode PUSCH 1-2
CodeBookSubsetRestrictio 0000000000000000000000000
n bitmap 0000000111111111111111100
00000000000000
PDSCH transmission mode 4

Note 1. P, =1.

Note 2:  If the UE reports in an available uplink reporting instance at subrame
SF#n based on PMI estimation at a downlink SF not later than
SF#(n-4), this reported PMI cannot be applied at the eNB downlink
before SF#(n+4).

Note 3:  Void.
Note 4:  Void.
Note 5:  Void.

Table 8.2.1.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

. Reference value

Propa- | Correlation Fraction of UE
Test | Band- | potorencechannel | OCNG | gation | matrixand | olin | SNR | cate-
num. | width pattern condi- antenna

tion config. throughput | (dB) | gory

(%)
1 10 R.36 FDD OP.1 EPA5 4x2 Low 70 14.7 22
MHz FDD

Note 1:  Void

Table 8.2.1.4.3-3: Test Parameters for Multi-Layer Spatial Multiplexing (FRC) for CA

Parameter Unit Test 1 Test 2
) Pa dB -6 -6
Downlink power
allocation Ps dB -6 (Note 1) -6 (Note 1)
c dB 3 3
N, at antenna port dBm/15kHz -98 -98
Precoding granularity PRB 6 8
PMI delay (Note 2) ms 8 8
Reporting interval ms 1 1
Reporting mode PUSCH 1-2 PUSCH 1-2
CodeBookSubsetRestriction 0000000000000 | 0000000000000
bitmap 0000000000000 | 0000000000000
0000001111111 | 0000001111111
1111121110000 | 1111111110000
000000000000 000000000000
CSl request field (Note 3) ‘10’
PDSCH transmission mode 4

Note 1: P, =1

Note 2:  If the UE reports in an available uplink reporting instance at subrame SF#n
based on PMI estimation at a downlink SF not later than SF#(n-4), this
reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:  Multiple CC-s under test are configured as the 1% set of serving cells by higher
layers.

Note 4.  ACK/NACK bits are transmitted using PUSCH with PUCCH format 1b with
channel selection configured.

Note 5: The same PDSCH transmission mode is applied to each component carrier.
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Table 8.2.1.4.3-4: Minimum performance Multi-Layer Spatial Multiplexing (FRC) for CA

. Reference value
Propa- | Correlation Fraction of
Test Band- Referencechannel OCNG gation matrix and maximum SNR UE cate-
num. | width pattern condi- antenna throughput (dB) gory
tion config. (%)
2x10 OP.1
1 R.14 FDD FDD EVAS5 4x2 Low 70 10.8 23
MHz
(Note 1)
2x20 oP.1
2 R.14-3 FDD FDD EVA5 4x2 Low 70 10.9 25
MHz
(Note 1)
Note 1: The OCNG pattern applies for each CC.
Note 2:  The applicability of requirements for different CA configurations and bandwidth combination sets is defined
in 8.1.2.3.
8.2.15 MU-MIMO
8.2.1.6 [Control channel performance: D-BCH and PCH]
8.2.1.7 Carrier aggregation with power imbalance

The requirements in this section verify the ability of an intraband adjancent carrier aggregation UE to demodulate the
signal transmitted by the PCell in the presence of a stronger SCell signal on an adjacent frequency. Throughput is
measured on the PCell only.

8.2.1.7.1

For CA the requirements are specified in Table 8.2.1.7.1-2, with the addition of the parametersin Table 8.2.1.7.1-1 and
the downlink physical channel setup according to Annex C.3.2.

Minimum Requirement
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Table 8.2.1.7.1-1: Test Parameters for CA

Parameter Unit Test 1
Downlink power P a® 0
allocation Ps dB 0 (Note 1)
G dB 0
Es_pcal at antenna port of | dBm/15kHz -85
PCell
Es_scell at antenna port of | dBm/15kHz -79
Scell
N, at antenna port dBm/15kHz | Off (Note 2)
Symbols for unused PRBs ((ligt’:%
Modulation 64 QAM
Maximum number of HARQ 1
transmission
Redundancy version coding {0}
sequence
PDSCH transmission mode 1
of PCell
PDSCH tramsmission mode 3
of SCell
Note 1: P, =0.
Note 2:  No external noise sources are applied
Note 3:  These physical resource blocks are assigned to
an arbitrary number of virtual UEs with one
PDSCH per virtual UE; the data transmitted over
the OCNG PDSCHs shall be uncorrelated.
pseudo random data, which is QPSK modulated.
Note 4:  Void.

Table 8.2.1.7.1-2: Minimum performance (FRC) for CA

Test |Band- Reference OCNG Pattern | Propagation | Correlation Reference value UE
Number | width Channel Conditions Matrix and Fraction of Category
Antenna Maximum
Throughput (%)
PCell | SCell | PCell | SCell | PCell | SCell | PCell | SCell | PCell ScCell
1 2x20M| R.49 NA OP.1 | OP.5 |[AWGN|Clause| 1x2 2x2 85% NA 25
Hz FDD FDD | FDD B.1
Note 1:  The OCNG pattern for PCell is used to fill the control channel. The OCNG pattern for SCell is used to fill
the control channel and PDSCH.
Note 2:  The applicability of requirements for different CA configurations and bandwidth combination sets is defined
in 8.1.2.3.
8.2.1.8 Intra-band non-contiguous carrier aggregation with timing offset

The requirements in this section verify the ability of an intraband non-contiguous carrier aggregation UE to demodul ate
the signal transmitted by the PCell and SCell in the presence of timing offset between the cells. Throughput is measured

on both cells.

8.2.1.8.1 Minimum Requirement

For CA the requirements are specified in Table 8.2.1.8.1-2, with the addition of the parametersin Table 8.2.1.8.1-1 and
the downlink physical channel setup according to Annex C.3.2.

ETSI



3GPP TS 36.101 version 11.11.0 Release 11

156

ETSI TS 136 101 V11.11.0 (2015-04)

Table 8.2.1.8.1-1: Test Parameters for CA

channel and PDSCH.

Parameter Unit Test 1
Yo dB -3
Downlink power -
allocation Ps dB -3 (Note 1)
c dB 0
N, at antenna port dBm/15kHz -98
Modulation 64 QAM
Maximum number of HARQ 4
transmission
Redundancy version coding {0,0,1,2}
sequence
PDSCH transmission mode 3
of PCell
PDSCH tramsmission mode 3
of SCell
Note 1: P,=1
Note 2:  The OCNG pattern is used to fill unused control

Table 8.2.1.8.1-2: Minimum performance (FRC) for CA

Test Cell Band- | Reference | OCNG | Propagati | Correlati Refence value Timing UE
Number width Channel Pattern | on on Matrix relative to | Catego
Conditions | and Fraction of | SNR PCell ry
Antenna Maximum (dB) (us)
Throughput
(%)
PCell 10MH RYY EPA200 2x2 Low 70 [21.1 N/A
z FDD OP.1 5]
1 FDiZ) [ 23
10MH R.35-3 15.1
SCell . FDD EPA200 2x2 Low 60 8] -30.26
NOTE: The EPA200 propagation channels applied to PCell and SCell are statistically independent.
8.2.2  TDD (Fixed Reference Channel)

The parameters specified in Table 8.2.2-1 are valid for all TDD tests unless otherwise stated.
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Table 8.2.2-1: Common Test Parameters (TDD)

HARQ transmission

Parameter Unit Value
Uplink downlink 1
configuration (Note 1)
Special subframe 4
configuration (Note 2)
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Number of HARQ
processes per Processes 7
component carrier
Maximum number of 4

Redundancy version
coding sequence

{0,1,2,3} for QPSK and 16QAM
{0,0,1,2} for 64QAM

Number of OFDM
symbols for PDCCH per
component carrier

OFDM symbols

4 for 1.4 MHz bandwidth, 3 for 3 MHz and

5 MHz bandwidths,
2 for 10 MHz, 15 MHz and 20 MHz
bandwidths

Cross carrier scheduling

Not configured

Note 1:  as specified in Table 4.2-2 in TS 36.211 [4].
Note 2:  as specified in Table 4.2-1in TS 36.211 [4].

8.2.2.1 Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a
certain relative information bit throughput of the reference measurement channelsin Annex A.3.4 is achieved. The
purpose of these testsis to verify the single-antenna performance with different channel models and MCS. The QPSK
and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1.

8.2.2.1.1 Minimum Requirement

For single carrier the requirements are specified in Table 8.2.2.1.1-2, with the addition of the parametersin Table
8.2.2.1.1-1 and the downlink physical channel setup according to Annex C.3.2. For CA the requirements are specified
in Table 8.2.2.1.1-4, with the addition of the parametersin Table 8.2.2.1.1-3 and the downlink physical channel setup

according to Annex C.3.2.

Table 8.2.2.1.1-1: Test Parameters

Parameter Unit Test 1-5 Test 6- 8 Test 9-15 | Test 16- 18 Test 19
Downlink DA dB 0 0 0 0 0
power
allocation Ps dB 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1)
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| o dB 0 0 0 0 0
Nocatantenna | jo ey, .08 .08 .08 08 08
port
Symbols for OCNG OCNG OCNG OCNG OCNG
unused PRBs (Note 2) (Note 2) (Note 2) (Note 2) (Note 2)
Modulation QPSK 16QAM 64QAM 16QAM QPSK
ACK/NACK Multiplexing | Multiplexing | Multiplexing | Multiplexing | Multiplexing
feedback mode
PDSCH 1 1 1 1 1
transmission mode
Note1: Fs=0

Note 2:  These physical resource blocks are assigned to an arbitrary number of virtual UEs with one
PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated
pseudo random data, which is QPSK modulated.

Note 3:  Void.
Note 4:  Void.
Table 8.2.2.1.1-2: Minimum performance (FRC)
Test Bandwidth | Reference | OCNG | Propagation Correlation Reference value UE
number Channel | Pattern Condition Matrix and Fraction of | SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.2 TDD OP.1 EVAS 1x2 Low 70 -1.2 21
TDD
2 10 MHz R.2 TDD OP.1 ETU70 1x2 Low 70 -0.6 21
TDD
3 10 MHz R.2 TDD OP.1 ETU300 1x2 Low 70 -0.2 21
TDD
4 10 MHz R.2 TDD OP.1 HST 1x2 70 -2.6 21
TDD
5 1.4 MHz R.4 TDD OP.1 EVAS 1x2 Low 70 0.0 21
TDD
6 10 MHz R.3 TDD OP.1 EVAS 1x2 Low 70 6.7 22
TDD
5 MHz R.3-1 TDD OP.1 EVAS 1x2 Low 70 6.7 1
TDD
7 10 MHz R.3 TDD OP.1 ETU70 1x2 Low 30 1.4 22
TDD
5 MHz R.3-1 TDD OP.1 ETU70 1x2 Low 30 1.4 1
TDD
8 10 MHz R.3 TDD OP.1 ETU300 1x2 High 70 9.3 22
TDD
5 MHz R.3-1 TDD OP.1 ETU300 1x2 High 70 9.3 1
TDD
9 3 MHz R.5 TDD OP.1 EVAS 1x2 Low 70 17.6 21
TDD
10 5 MHz R.6 TDD OP.1 EVAS 1x2 Low 70 17.6 22
TDD
5 MHz R.6-1 TDD OP.1 EVAS 1x2 Low 70 17.6 1
TDD
11 10 MHz R.7 TDD OP.1 EVAS 1x2 Low 70 17.6 22
TDD
10 MHz R.7-1 TDD OP.1 EVAS 1x2 Low 70 17.6 1
TDD
12 10 MHz R.7 TDD OP.1 ETU70 1x2 Low 70 19.1 22
TDD
10 MHz R.7-1 TDD OP.1 ETU70 1x2 Low 70 19.1 1
TDD
13 10 MHz R.7 TDD OP.1 EVAS5 1x2 High 70 19.1 22
TDD
10 MHz R.7-1 TDD OP.1 EVAS 1x2 High 70 19.1 1
TDD
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14 15 MHz R.8 TDD OP.1 EVAS5 1x2 Low 70 17.8 22
TDD
15 MHz R.8-1 TDD OP.1 EVAS5 1x2 Low 70 17.8 1
TDD
15 20 MHz R.9 TDD OP.1 EVAS5 1x2 Low 70 17.7 23
TDD
20 MHz R.9-2 TDD OP.1 EVAS5 1x2 Low 70 17.7 2
TDD
20 MHz R.9-1 TDD OP.1 EVAS5 1x2 Low 70 17.7 1
TDD
16 3 MHz R.0 TDD OP.1 ETU70 1x2 Low 30 2.1 21
TDD
17 10 MHz R.1 TDD OP.1 ETU70 1x2 Low 30 2.0 21
TDD
18 20 MHz R.1 TDD OP.1 ETU70 1x2 Low 30 2.1 21
TDD
19 10 MHz R.41 TDD OP.1 EVAS5 1x2 Low 70 -5.3 21
TDD
Note 1:  Void
Table 8.2.2.1.1-3: Test Parameters for CA
Parameter Unit Test 1
Downlink Pa dB 0
power
allocation Pe dB 0 (Note 1)
G dB 0
N, at antenna port dBm/15kHz -98
Symbols for unused PRBs OCNG (Note 2)
Modulation QPSK
ACK/NACK feedback mode PUCCH format 1b with channel selection
PDSCH transmission mode 1
Note1: Fe=0
Note 2:  These physical resource blocks are assigned to an arbitrary number of virtual UEs with one
PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated
pseudo random data, which is QPSK modulated.
Note 3: The same PDSCH transmission mode is applied to each component carrier.
Table 8.2.2.1.1-4: Minimum performance (FRC) for CA
. Reference value
Correlation Fraction of
Test Bandwidth Reference OCNG Propagation Matrix and Maximum UE Catedor
number Channel Pattern Condition Antenna Throughput SNR (dB) gory
Configuration og P
(%)
OP.1 TDD
1 2x20MHz R.42 TDD (Note 1) EVAS5 1x2 Low 70 -1.2 25
Note 1:  The OCNG pattern applies for each CC.
Note 2:  The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.
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8.2.2.1.2 Void
8.2.2.1.3 Void
8.2.2.1.4 Minimum Requirement 1 PRB allocation in presence of MBSFN

The requirements are specified in Table 8.2.2.1.4-2, with the addition of the parametersin Table 8.2.2.1.1.4-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests isto verify the single-antenna
performance with asingle PRB allocated at the lower band edge in presence of MBSFN.

Table 8.2.2.1.4-1: Test Parameters for Testing 1 PRB allocation

Parameter Unit Test 1
Pa dB 0
Downlink power
allocation Ps dB 0 (Note 1)
Y dB 0
N, at antenna port dBm/15kHz .98

Symbols for MBSFN portion of

MBSFN subframes (Note 2) OCNG (Note 3)

ACK/NACK feedback mode Multiplexing
PDSCH transmission mode 1
Note1: F8=0,

Note 2:  The MBSFN portion of an MBSFN subframe comprises the
whole MBSFN subframe except the first two symbols in the
first slot.

Note 3:  The MBSFN portion of the MBSFN subframes shall contain
QPSK modulated data. Cell-specific reference signals are
not inserted in the MBSFN portion of the MBSFN
subframes, QPSK modulated MBSFN data is used instead.

Table 8.2.2.1.4-2: Minimum performance 1PRB (FRC)

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE

number Channel Pattern Condition Matrix and Fraction of SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.29 TDD | OP.3 TDD ETU70 1x2 Low 30 2.0 21

8.2.2.2 Transmit diversity performance
8.2.2.2.1 Minimum Requirement 2 Tx Antenna Port

The requirements are specified in Table 8.2.2.2.1-2, with the addition of the parametersin Table 8.2.2.2.1-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose isto verify the performance of transmit
diversity (SFBC) with 2 transmitter antennas.
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Table 8.2.2.2.1-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Test 1-2
Pa dB -3
Downlink power
allocation Pe dB -3 (Note 1)
c dB 0
N, at antenna port dBm/15kHz -98
ACK/NACK feedback mode Multiplexing
PDSCH transmission mode 2
Note 1: s =1

Table 8.2.2.2.1-2: Minimum performance Transmit Diversity (FRC)

ETSI TS 136 101 V11.11.0 (2015-04)

Test Bandw Reference OCNG Propagation Correlation Reference value UE
number idth Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.11 TDD OP.1 TDD EVAS5 2x2 Medium 70 6.8 22
5 MHz R.11-2 TDD OP.1 TDD EVAS5 2x2 Medium 70 6.8 1
2 10 MHz R.10 TDD OP.1 TDD HST 2x2 70 -2.3 21

8.2.2.2.2 Minimum Requirement 4 Tx Antenna Port

The requirements are specified in Table 8.2.2.2.2-2, with the addition of the parametersin Table 8.2.2.2.2-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose isto verify the performance of transmit
diversity (SFBC-FSTD) with 4 transmitter antennas.

Table 8.2.2.2.2-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Test 1-2
Pa dB -3
Downlink power
allocation Pe dB -3 (Note 1)
c dB 0
N, at antenna port dBm/15kHz -98
ACK/NACK feedback mode Multiplexing
PDSCH transmission mode 2
Note1: Fe=1

Table 8.2.2.2.2-2: Minimum performance Transmit Diversity (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 1.4MHz | R.12TDD OP.1 TDD EPA5 4x2 Medium 70 0.2 21
2 10 MHz | R.13TDD OP.1 TDD ETU70 4x2 Low 70 -0.5 21
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8.2.2.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with

aggressor cell ABS)

The requirements are specified in Table 8.2.2.2.3-2, with the addition of parametersin Table 8.2.2.2.3-1 and the
downlink physical channel setup according to Annex C.3.2 and Annex C.3.3. The purpose isto verify the performance
of transmit diversity (SFBC) with 2 transmit antennas if the PDSCH transmission in the serving cell takes place in
subframes that overlap with ABS[9] of the aggressor cell. In Table 8.2.2.2.3-1, Cell 1 isthe serving cell, and Cell 2is
the aggressor cell. The downlink physical channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2is
according to Annex C.3.3, respectively.

Table 8.2.2.2.3-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Cell 1 Cell 2
Uplink downlink configuration 1 1
Special subframe configuration 4 4
Pa dB -3 -3
Downlink power
allocation Ps dB -3 (Note 1) -3 (Note 1)
c dB 0 N/A
Noo dBm/15kHz -102 (Note 2) N/A
NOC at antenna port NOCZ dBm/15kHz -98 (Note 3) N/A
N, dBm/15kHz '94'84§N°te N/A
Reference
= Value in
ES/N0C2 dB Table 6
8.2.2.2.3-2
BW channel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells us 2.5 (synchronous cells)
Cell Id 0 1
0000010001
ABS pattern (Note 5) N/A 0000000001
RLM/RRM Measurement Subframe 0000000001 N/A
Pattern (Note 6) 0000000001
c 0000010001 N/A
CSI Subframe Sets esto 0000000001
(Note 7) 1100101000
Cesia 1100111000 N/A
Number of control OFDM symbols 2
ACK/NACK feedback mode Multiplexing
PDSCH transmission mode 2 N/A
Cyclic prefix Normal Normal
Note1: Fe=1
Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a
subframe overlapping with the aggressor ABS.
Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with
the aggressor ABS.
Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor
non-ABS.
Note 5:  ABS pattern as defined in [9].
Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as
defined in [7].
Note 7:  As configured according to the time-domain measurement resource restriction pattern
for CSI measurements defined in [7].
Note 8:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in
Celll and Cell2 is the same.
Note 9:  SIB-1 will not be transmitted in Cell2 in this test.
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Table 8.2.2.2.3-2: Minimum Performance Transmit Diversity (FRC)

Test Reference | OCNG Pattern Propagation Correlation Reference Value UE
Number | Channel Conditions Matrix and Category
(Note 1) Antenna

Celll | Cell2 | Cell1 | Cell 2 | Configuration | Fraction of SNR
Maximum (dB)

Throughput | (Note
(%) (Note 5) 2)

1 R.11-4 OP.1 OP.1 EVAS | EVAS 2x2 Medium 70 3.8 22
TDD (Note | TDD TDD
4)

Note 1:  The propagation conditions for Cell 1 and Cell2 are statistically independent.
Note 2:  SNR corresponds to ES/N002 of cell 1.

Note 3:  The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.

Note 4:  Cell 1 Reference channel is modified: PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the
ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.

Note 5:  The maximum Throughput is calculated from the total Payload in 2 subframes, averaged over 20ms.

8.2.2.2.3A Minimum Requirement 2 Tx Antenna Ports (demodulation subframe overlaps with
aggressor cell ABS and CRS assistance information are configured)

The requirements are specified in Table 8.2.2.2.3A-2, with the addition of parametersin Table 8.2.2.2.3A-1. The
purpose isto verify the performance of transmit diversity (SFBC) with 2 transmit antennas if the PDSCH transmission
in the serving cell takes place in subframes that overlap with ABS [9] of the aggressor cell with CRS assistance
information. In Table 8.2.2.2.3A-1, Cell 1 isthe serving cell, and Cell 2 and Cell 3 are the aggressor cells. The
downlink physical channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 and Cell 3 isaccording to Annex
C.3.3, respectively. The CRS assistance information [7] includes Cell 2 and Cell 3.
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Table 8.2.2.2.3A-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Cell 1 Cell 2 Cell 3
Uplink downlink configuration 1 1 1
Special subframe configuration 4 4 4
Pa dB -3 -3 -3
Downlink power
allocation Ps dB -3 (Note 1) -3 (Note 1) -3 (Note 1)
c dB 0 N/A N/A
Noct dBm/15kHz -98 (Note 2) N/A N/A
N at antenna port Noc2 dBm/15kHz -98 (Note 3) N/A N/A
Nocs dBm/15kHz -93 (Note 4) N/A N/A
_ Reference
ES/NOC2 dB Value in Table 12 10
8.2.2.2.3A-2
BWChannel MHZ 10 10 10
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
0000000001 0000000001
ABS pattemn (Note 5) N/A 0000000001 | 0000000001
RLM/RRM Measurement 0000000001 N/A N/A
Subframe Pattern (Note 6) 0000000001
0000000001
CSlI Subframe Sets | ¢S 0000000001 N/A N/A
(Note7) 1100111000
Cesia 1100111000 N/A N/A
Number of control OFDM
symbols 2 Note 8 Note 8
ACK/NACK feedback mode Multiplexing N/A N/A
PDSCH transmission mode 2 Note 9 Note 9
Cyclic prefix Normal Normal Normal
Note 1: P, =1.
Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10, #12, #13 of a
subframe overlapping with the aggressor ABS.
Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.
Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 5:  ABS pattern as defined in [9].
Note 6: Time-domain measurement resource restriction pattern for PCell measurements as defined in
(7]
Note 7:  As configured according to the time-domain measurement resource restriction pattern for CSlI
measurements defined in [7].
Note 8:  The number of control OFDM symbols is not available for ABS and is 2 for the subframe
indicated by “0” of ABS pattern.
Note 9:  Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying
OCNG pattern as defined in Annex A.5.
Note 10: The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.
Note 11: SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.
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Table 8.2.2.2.3A-2: Minimum Performance Transmit Diversity (FRC)

Test Reference OCNG Pattern Propagation Correlation Reference Value UE
Number Channel Conditions (Note 1) Matrix and Cate
Celll1 | Cell2 | Cell3 | Celll | Cell2 | Cell 3 Antenna Fraction of SNR gory

Configuration Maximum (dB)

(Note 2) Throughput | (Note

(%) Note 5 3)
1 R.11-4 OP.1 OP.1 OP.1 | EVA5 | EVA5 | EVAS 2x2 Medium 70 35 22
TDD Note TDD TDD TDD
4

Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3..

Note 3:  SNR corresponds to ES/N0C2 of cell 1.

Note 4:  Cell 1 Reference channel is modified: PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are
transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and
the subframe is available in the definition of the reference channel.

Note 5: The maximum Throughput is calculated from the total Payload in 2 subframes, averaged over 20ms.

8.2.2.2.4 Enhanced Performance Requirement Type A — 2 Tx Antenna Ports with TM3

interference model

The requirements are specified in Table 8.2.2.2.4-2, with the addition of parametersin Table 8.2.2.2.4-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit

diversity (SFBC) with 2 transmit antennas when the PDSCH transmission in the serving cell isinterfered by PDSCH of

two dominant interfering cells applying transmission mode 3 interference model defined in clause B.5.2. In Table
8.2.2.2.4-1, Cell 1isthe serving cell, and Cell 2, 3 areinterfering cells. The downlink physical channel setup is
according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.
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Table 8.2.2.2.4-1: Test Parameters for Transmit diversity Performance (FRC) with TM3 interference

model
Parameter Unit Cell 1 Cell 2 Cell 3
Pa dB -3 -3 -3
Downlink power allocation Ps dB -3 (Note 1) -3 -3
o dB 0 0 0
Cell-specific reference signals Antenna ports | Antenna ports | Antenna ports
0,1 0,1 0,1
N, at antenna port dBm/15kHz -98 N/A N/A
DIP (Note 2) dB N/A -1.73 -8.66
BW channel MHz 10 10 10
Cyclic Prefix Normal Normal Normal
Cell Id 0 1 2
Number of control OFDM symbols 2 2 2
PDSCH transmission mode 2 N/A N/A
Interference model N/A As specified in | As specified in
clause B.5.2 clause B.5.2
Probability of occurrence of Rank 1 % N/A 80 80
transmission rank in o
interfering cells Rank 2 % NIA 20 20
Reporting interval ms 5 N/A N/A
Reporting mode PUCCH 1-0 N/A N/A
ACK/NACK feedback mode Multiplexing N/A N/A
Note 1: P, =1
Note 2:  The respective received power spectral density of each interfering cell relative to N OC' is defined by
its associated DIP value as specified in clause B.5.1.
Note 3:  Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 4:  All cells are time-synchronous.

Table 8.2.2.2.4-2: Enhanced Performance Requirement Type A, Transmit Diversity (FRC) with TM3
interference model

Test Reference OCNG Pattern Propagation Correlation Reference Value UE
Number Channel Conditions Matrix and Cate
Cell | Cell | Cell | Cell | Cell | Cell Antenna Fraction of SINR gory

1 2 3 1 2 3 Configurati Maximum (dB)
on (Note 3) | Throughput | (Note

(%) 2)
1 R46TDD | OP. [ N/A [ N/A | EV | EV | EV 2x2 Low 70 -1.4 21
1 A70 | A70 | A0
D
D

Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2. SINR corresponds to ES/NOC' of Cell 1 as defined in clause 8.1.1.
Note 3:  Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.

8.2.2.3 Open-loop spatial multiplexing performance

8.2.2.3.1 Minimum Requirement 2 Tx Antenna Port

For single carrier the requirements are specified in Table 8.2.2.3.1-2, with the addition of the parametersin Table
8.2.2.3.1-1 and the downlink physical channel setup according to Annex C.3.2. For CA the requirements are specified
in Table 8.2.2.3.1-4, with the addition of the parametersin Table 8.2.2.3.1-3 and the downlink physical channel setup
according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.
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Table 8.2.2.3.1-1: Test Parameters for Large Delay CDD (FRC)

Parameter Unit Test 1-2
Downlink P a8 e
ownlink power -
allocation Ps dB 3 (Note 1)
o dB 0
N, at antenna port dBm/15kHz -98
ACK/NACK feedback mode Bundling
PDSCH transmission mode 3
Note 1. P, =1
Note 2:  Void.
Note 3:  Void.

Table 8.2.2.3.1-2: Minimum performance Large Delay CDD (FRC)

Test Bandwidth Reference OCNG Propagation Correlation Reference value UE
num Channel Pattern Condition Matrix and Fraction of SNR Cate
ber Antenna Maximum (dB) gory
Configuration | Throughput
(%)
1 10 MHz R.11-1 OP.1 EVA70 2x2 Low 70 13.1 22
TDD TDD
2 10 MHz R.35 TDD OP.1 EVA200 2x2 Low 70 20.3 22
TDD
3 10 MHz R.35-2 OP.1 ETU300 2x2 Low 70 20.3 22
TDD TDD
Note 1:  Void
Table 8.2.2.3.1-3: Test Parameters for Large Delay CDD (FRC) for CA
Parameter Unit Test 1
D link Pa dB -3
ownlink power -
allocation Ps dB 3 (Note 1)
c dB 0
N, at antenna port dBm/15kHz -98
PUCCH format 1b with channel
ACK/NACK feedback mode selection
PDSCH transmission mode 3
Note 1: PB =1
Note 2:  The same PDSCH transmission mode is applied to each component carrier.
Table 8.2.2.3.1-4: Minimum performance Large Delay CDD (FRC) for CA
. Reference value
Test Correlation Fraction of
num Bandwidth Reference OCNG Propagation Matrix and Maximum UE
ber Channel Pattern Condition Antenna Throughput SNR (dB) Category
Configuration gnhp
(%)
R.30-1 op.1
1 2x20 MHz ’ TDD EVA70 2x2 Low 70 13.7 25
TDD
(Note 1)
Note 1:  The OCNG pattern applies for each CC.
Note 2:  The applicability of requirements for different CA configurations and bandwidth combination sets is defined in

8.1.2.3.
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For CA the requirements are specified in Table 8.2.2.3.1A-2, with the addition of the parametersin Table 8.2.2.3.1A-1

and the downlink physical channel setup according toAnnex C.3.2. The purpose isto verify UE performance with

proper instantaneous buffer implementation.

Table 8.2.2.3.1A-1: Test Parameters for soft buffer management test (FRC) for CA

component carrier.

Parameter Unit Test 1-2
Yo dB -3
Downlink power -
allocation Ps dB -3 (Note 1)
c dB 0
N, at antenna port dBm/15kHz -98
ACK/NACK feedback mode (Note 2)
PDSCH transmission mode 3
Note 1: P,=1
Note 2: PUCCH format 1b with channel selection is used to feedback ACK/NACK.
Note 3:  For CA test cases, the same PDSCH transmission mode is applied to each

Table 8.2.2.3.1A-2: Minimum performance soft buffer management test (FRC) for CA

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE CA
num Channel Pattern Condition Matrix and Fraction of SNR | Cate | capabil
ber Antenna Maximum (dB) gory ity
Configuration | Throughput
(%)
1 2x20 MHz R.30-2 OP.1 EVA70 2x2 Low 70 13.2 3 CL_C,
TDD TDD CL_A-A
(Note 1)
2 2x20 MHz R.35-1 OP.1 EVAS5 2x2 Low 70 15.7 4 CL_C,
TDD TDD CL_A-A
(Note 1)
Note 1:  For CA test cases, the OCNG pattern applies for each CC.
Note 2:  The applicability of requirements for different CA configurations and bandwidth combination sets is defined in
8.1.2.3.
8.2.2.3.2 Minimum Requirement 4 Tx Antenna Port

The requirements are specified in Table 8.2.2.3.2-2, with the addition of the parametersin Table 8.2.2.3.2-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose isto verify the performance of large delay
CDD with 4 transmitter antennas.

Table 8.2.2.3.2-1: Test Parameters for Large Delay CDD (FRC)

Parameter Unit Test 1
] o) dB -6
Downlink power :
allocation Ps dB -6 (Note 1)
c dB 3
N, at antenna port dBm/15kHz -98
ACK/NACK feedback mode Bundling
PDSCH transmission mode 3

Note 1: P, =1
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Table 8.2.2.3.2-2: Minimum performance Large Delay CDD (FRC)

Test Bandwidth | Reference | OCNG | Propagation Correlation Reference value UE
number Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.14 TDD OP.1 EVA70 4x2 Low 70 14.2 22
TDD
8.2.2.3.3 Minimum Requirement 2Tx antenna port (demodulation subframe overlaps with

aggressor cell ABS)

The requirements for non-MBSFN ABS are specified in Table 8.2.2.3.3-2, with the addition of parametersin Table
8.2.2.3.3-1 and the downlink physical channel setup according to Annex C.3.2 and Annex C.3.3.

The requirements for MBSFN ABS are specified in Table 8.2.2.3.3-4, with the addition of parametersin Table
8.2.2.3.3-3 and the downlink physical channel setup according to Annex C.3.2 and Annex C.3.3.

The purpose is to verify the performance of large delay CDD with 2 transmitter antennas if the PDSCH transmission in
the serving cell takes place in subframes that overlap with ABS [9] of the aggressor cell. In Tables 8.2.2.3.3-1 and
8.2.2.3.3-3, Cell 1isthe serving cell, and Cell 2 isthe aggressor cell. The downlink physical channel setup for Cell 1is
according to Annex C.3.2 and for Cell 2 isaccording to Annex C.3.3, respectively.
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Table 8.2.2.3.3-1: Test Parameters for Large Delay CDD (FRC) — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2
Uplink downlink configuration 1 1
Special subframe configuration 4 4
Pa dB -3 -3
Downlink power
allocation Ps dB -3 (Note 1) -3 (Note 1)
(¢ dB 0 N/A
Noa dBm/15kHz -102 (Note 2) N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 3) N/A
N3 dBm/15kHz -94.8 (Note 4) N/A
— Reference Value in
ES/NOCZ dB Table 8.2.2.3.3-2 6
BWChannel MHZ 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Cell Id 0 1
Time Offset between Cells us 2.5 (synchronous cells)
0000010001,
ABS pattern (Note 5) N/A 0000000001
RLM/RRM Measurement Subframe 0000000001, N/A
Pattern (Note 6) 0000000001
c 0000010001, N/A
CSI Subframe Sets csto 0000000001
(Note 7) 1100101000
Cesia 1100111000 N/A
Number of control OFDM symbols 2
ACK/NACK feedback mode Multiplexing
PDSCH transmission mode 3 N/A
Cyclic prefix Normal Normal
Note1: Fe=1
Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a
subframe overlapping with the aggressor ABS.
Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.
Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-
ABS.
Note 5:  ABS pattern as defined in [9].
Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined
in [7].
Note 7:  As configured according to the time-domain measurement resource restriction pattern for
CSI measurements defined in [7].
Note 8:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll
and Cell2 is the same.
Note 9:  SIB-1 will not be transmitted in Cell2 in this test.
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Table 8.2.2.3.3-2: Minimum Performance Large Delay CDD (FRC) — Non-MBSFN ABS

Test Reference | OCNG Pattern Propagation Correlation Reference Value UE
Number | Channel Conditions Matrix and Category
(Note 1) Antenna
Celll | Cell2 | Celll | Cell 2 | Configuration | Fraction of | SNR
Maximum (dB)
Throughput | (Note
(%) (Note 5) 2)
1 R.11 TDD OP.1 OP1 | EVA5 | EVAS 2x2 Low 70 14.0 22
(Note 4) TDD TDD
Note 1:  The propagation conditions for Cell 1 and Cell2 are statistically independent.
Note 2:  SNR corresponds to ES/N002 of cell 1.
Note 3:  The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.
Note 4:  Cell 1 Reference channel is modified: PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the
ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.
Note 5:  The maximum Throughput is calculated from the total Payload in 2 subframes, averaged over 20ms.
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Table 8.2.2.3.3-3: Test Parameters for Large Delay CDD (FRC) — MBSFN ABS

subframe allocation.

Parameter Unit Cell 1 Cell 2
Uplink downlink configuration 1 1
Special subframe configuration 4 4
Pa dB -3 -3
Downlink power
allocation Ps dB -3 (Note 1) -3 (Note 1)
(¢ dB 0 N/A
Noa dBm/15kHz -102 (Note 2) N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 3) N/A
N3 dBm/15kHz -94.8 (Note 4) N/A
— Reference Value in
ES/NOCZ dB Table 8.2.2.3.3-4 6
BW channel MHz 10 10
Subframe Configuration Non-MBSFN MBSFN
Cell Id 0 126
Time Offset between Cells us 2.5 (synchronous cells)
0000000001
ABS pattern (Note 5) N/A 0000000001
RLM/RRM Measurement Subframe 0000000001 N/A
Pattern (Note 6) 0000000001
C 0000000001 N/A
CSI Subframe Sets csto 0000000001
(Note 7) 1100111000
Cesia 1100111000 N/A
MBSFN SubfranIS)Allocatlon (Note N/A 000010
Number of control OFDM symbols 2
ACK/NACK feedback mode Multiplexing
PDSCH transmission mode 3 N/A
Cyclic prefix Normal Normal
Note1: Fre=1
Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #4, #5, #6, #7, #8, #9, #10,#11, #12,
#13 of a subframe overlapping with the aggressor ABS.
Note 3:  This noise is applied in OFDM symbol #0 of a subframe overlapping with the aggressor
ABS.
Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-
ABS.
Note 5:  ABS pattern as defined in [9]. The 10" and 20" subframes indicated by ABS pattern are
MBSFN ABS subframes.
Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined
in [7]
Note 7:  As configured according to the time-domain measurement resource restriction pattern for
CSI measurements defined in [7].
Note 8:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll
and Cell2 is the same.
Note 9:  SIB-1 will not be transmitted in Cell2 in this test.
Note 10: MBSFN Subframe Allocation as defined in [7], one frame with 6 bits is chosen for MBSFN
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Table 8.2.2.3.3-4: Minimum Performance Large Delay CDD (FRC) — MBSFN ABS

Test Reference | OCNG Pattern Propagation Correlation Reference Value UE
Number | Channel Conditions Matrix and Category
(Note 1) Antenna

Celll | Cell2 | Celll | Cell 2 | Configuration | Fraction of | SNR
Maximum (dB)

Throughput | (Note
(%) Note 5) 2)

1 R11TDD | OP.1 | OP.1 | EVA5 | EVA5 2x2 Low 70 12.2 =2
(Note4) | TDD | TDD

Note 1:  The propagation conditions for Cell 1 and Cell2 are statistically independent.
Note 2:  SNR corresponds to ES/N002 of cell 1.

Note 3:  The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.

Note 4:  Cell 1 Reference channel is modified: PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the
ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.

Note 5:  The maximum Throughput is calculated from the total Payload in 2 subframes, averaged over 20ms.

8.2.2.34 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with
aggressor cell ABS and CRS assistance information are configured)

The requirements for non-MBSFN ABS are specified in Table 8.2.2.3.4-2, with the addition of parametersin Table
8.2.2.3.4-1. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas if the PDSCH
transmission in the serving cell takes place in subframes that overlap with ABS [9] of the aggressor cell with CRS
assistance information. In Table 8.2.2.3.4-1, Cell 1 isthe serving cell, and Cell 2 and Cell3 are the aggressor cells. The
downlink physical channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 and Cell 3 isaccording to Annex
C.3.3, respectively. The CRS assistance information [7] includes Cell 2 and Cell 3.
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Table 8.2.2.3.4-1: Test Parameters for Large Delay CDD (FRC) — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2 Cell 3
Uplink downlink configuration 1 1 1
Special subframe configuration 4 4 4
Pa dB -3 -3 -3
Downlink power
allocation Ps dB -3 (Note 1) -3 (Note 1) -3 (Note 1)
c dB 0 N/A N/A
Noa dBm/15kHz -98 (Note 2) N/A N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 3) N/A N/A
N, | dBm/15kHz -93 (Note 4) N/A N/A
R Reference Value Reference R\?;?Liqﬁe
E./N_, dB in Table Value in Table Table
8.2.2.3.4-2 8.2.2.3.4-2 8.2.23.4-2
BW channel MHz 10 10 10
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 1 126
0000000001 0000000001
ABS pattemn (Note 5) N/A 0000000001 | 0000000001
RLM/RRM Measurement 0000000001 N/A N/A
Subframe Pattern (Note 6) 0000000001
0000000001
CSI Subframe Sets | ¢S\ 0000000001 NIA NIA
(Note7) 1100111000
Cesia 1100111000 NIA N/A
Number of control OFDM
symbols 2 Note 8 Note 8
ACK/NACK feedback mode Multiplexing N/A N/A
PDSCH transmission mode 3 Note 9 Note 9
Cyclic prefix Normal Normal Normal
Note 1: P, =1
Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe

overlapping with the aggressor ABS.

This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the

This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Time-domain measurement resource restriction pattern for PCell measurements as defined in
As configured according to the time-domain measurement resource restriction pattern for CSI
The number of control OFDM symbols is not available for ABS and is 2 for the subframe

Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying

The number of the CRS ports in Celll, Cell2 and Cell 3 is the same.
SIB-1 will not be transmitted in Cell2 and Cell 3 in this test.

Note 3:

aggressor ABS.
Note 4:
Note 5:  ABS pattern as defined in [9].
Note 6:

(7]
Note 7:

measurements defined in [7].
Note 8:

indicated by “0” of ABS pattern.
Note 9:

OCNG pattern as defined in Annex A.5.
Note 10:
Note 11:
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Table 8.2.2.3.4-2: Minimum Performance Large Delay CDD (FRC) — Non-MBSFN ABS

Test | Refer E /N OCNG Pattern Propagation Correlation Reference Value UE
Num | ence shroe2 Conditions (Note1) Matrix and Cate
ber | Chan | Cell | Cell | Celll | Cell2 | Cell3 | Celll | Cell2 | Cell 3 Antenna Fraction SNR | gory
nel 2 3 Configurati of (dB)
on (Note 2) | Maximum | (Note
Throughp 3)
ut (%)
Note 5
1 R.11 9 7 OP.1 OP.1 OP.1 | EVA5 | EVAS | EVAS 2x2 Low 70 14.2 22
TDD TDD TDD TDD
Note
4
2 R.35 9 1 OP.1 OP.1 OP.1 | EVA5 | EVA5 | EVAS 2x2 Low 70 22.7 22
TDD TDD TDD TDD
Note
4

Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.

Note 3:  SNR corresponds to ES/N0C2 of cell 1.

Note 4:  Cell 1 Reference channel is modified: PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are
transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and
the subframe is available in the definition of the reference channel.

Note 5:  The maximum Throughput is calculated from the total Payload in 2 subframes, averaged over 20ms.

8.2.2.4 Closed-loop spatial multiplexing performance
8.2.24.1 Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port

The requirements are specified in Table 8.2.2.4.1-2, with the addition of the parametersin Table 8.2.2.4.1-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these testsisto verify the closed loop rank-
one performance with wideband and frequency selective precoding.

Table 8.2.2.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1 Test 2
) Pa dB -3 -3
Downlink power
allocation Ps dB -3 (Note 1) -3 (Note 1)
o dB 0 0
N, at antenna port dBm/15kHz -98 -98
Precoding granularity PRB 6 50
PMI delay (Note 2) ms 10orl1 10orl1
Reporting interval ms 1 or 4 (Note 3) 1 or 4 (Note 3)
Reporting mode PUSCH 1-2 PUSCH 3-1
CodeBookSubsetRestriction 001111 001111
bitmap
ACK/NACK feedback mode Multiplexing Multiplexing
PDSCH transmission mode 4 4

Note 1: PR, =1.

Note 2:  If the UE reports in an available uplink reporting instance at subrame SF#n based on
PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be
applied at the eNB downlink before SF#(n+4).

Note 3:  For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms
and 4ms.
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Table 8.2.2.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

Test Bandwidth | Reference | OCNG Propagation Correlation Reference value UE
number Channel | Pattern Condition Matrix and Fraction of SNR | Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.10 TDD OP.1 EVAS5 2x2 Low 70 -3.1 21
TDD
2 10 MHz R.10 TDD OP.1 EPAS5 2x2 High 70 -2.8 21
TDD
8.2.2.4.1A Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port

The requirements are specified in Table 8.2.2.4.1A-2, with the addition of the parametersin Table 8.2.2.4.1A-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these tests isto verify the closed loop rank-
one performance with wideband and frequency selective precoding.

Table 8.2.2.4.1A-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

Table 8.2.2.4.1A-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1
Downlink power P %8 0
allocation Pe dB -6 (Note 1)
o dB 3
N, at antenna port dBm/15kHz -98
Precoding granularity PRB 6
PMI delay (Note 2) ms 10or11
Reporting interval ms 1 or 4 (Note 3)
Reporting mode PUSCH 1-2
CodeBookSubsetRestricti 00000000000000000
on bitmap 00000000000000000
00000000000000111
1111111111111
ACK/NACK feedback Multiplexing
mode
PDSCH transmission 4
mode
Note 1: P, =1
Note 2:  If the UE reports in an available uplink reporting instance
at subrame SF#n based on PMI estimation at a downlink
SF not later than SF#(n-4), this reported PMI cannot be
applied at the eNB downlink before SF#(n+4).
Note 3:  For Uplink - downlink configuration 1 the reporting interval

will alternate between 1ms and 4ms.

Test Bandwidth | Reference | OCNG | Propagation Correlation Reference value UE
number Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.13 TDD OP.1 EVAS5 4x2 Low 70 -3.5 21
TDD
8.2.2.4.1B Enhanced Performance Requirement Type A — Single-Layer Spatial Multiplexing

2 Tx Antenna Port with TM4 interference model

The requirements are specified in Table 8.2.2.4.1B-2, with the addition of the parametersin Table 8.2.2.4.1B-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these testsisto verify the closed loop rank-
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one performance with wideband precoding with two transmit antennas when the PDSCH transmission in the serving
cell isinterfered by PDSCH of two dominant interfering cells applying transmission mode 4 interference model defined
inclause B.5.3. In Table 8.2.2.4.1B-1, Cell 1 isthe serving cell, and Cell 2, 3 are interfering cells. The downlink
physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively.

Table 8.2.2.4.1B-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC) with TM4 interference

model
Parameter Unit Cell 1 Cell 2 Cell 3
Pa dB -3 -3 -3
Downlink power allocation Pg dB -3 (Note 1) -3 -3
c dB 0 0 0
- . Antenna ports | Antenna ports | Antenna ports
Cell-specific reference signals
0.1 0,1 0,1
Noc at antenna port dBm/15kHz -08 N/A N/A
DIP (Note 2) dB N/A -1.73 -8.66
BW channel MHz 10 10 10
Cyclic Prefix Normal Normal Normal
Cell Id 0 1 2
Number of control OFDM symbols 2 2 2
PDSCH transmission mode 6 N/A N/A
As specified in | As specified in
Interference model NIA clause B.5.3 clause B.5.3
Probability of occurrence of Rank 1 % N/A 80 80
transmission rank in
0,
interfering cells Rank 2 & N/A 20 20
Precoding granularity PRB 50 6 6
PMI delay (Note 4) ms 10or11 N/A N/A
Reporting interval ms 5 N/A N/A
Reporting mode PUCCH 1-1 N/A N/A
CodeBookSubsetRestriction bitmap 001111 N/A N/A
ACK/NACK feedback mode Multiplexing N/A N/A

Note 1: P, =1

Note 2:  The respective received power spectral density of each interfering cell relative to N OC' is defined by
its associated DIP value as specified in clause B.5.1.

Note 3:  Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.

Note 4:  If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation
at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink
before SF#(n+4).

Note 5:  All cells are time-synchronous.
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Table 8.2.2.4.1B-2: Enhanced Performance Requirement Type A, Single-Layer Spatial Multiplexing
(FRC) with TM4 interference model

Test Reference OCNG Pattern Propagation Correlation Reference Value UE
Number Channel Conditions Matrix and Cate
Cell | Cell | Cell | Cell | Cell | Cell Antenna Fraction of SINR gory
1 2 3 1 2 3 Configurati Maximum (dB)
on (Note 3) | Throughput (Note
(%) 2)
1 R.47 TDD OP. | NNA| NNA | EV | EV | EV 2x2 Low 70 11 21
1 A5 A5 A5
TD
D
Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  SINR corresponds to ES/NOC' of Cell 1 as defined in clause 8.1.1.
Note 3:  Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.

8.2.2.4.1C Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports
(demodulation subframe overlaps with aggressor cell ABS and CRS assistance
information are configured)

The requirements are specified in Table 8.2.2.4.1C-2, with the addition of parametersin Table 8.2.2.4.1C-1. The
purpose isto verify the closed loop rank-one performance with wideband precoding if the PDSCH transmission in the
serving cell takes place in subframes that overlap with ABS [9] of the aggressor cell with CRS assistance information.
In Table8.2.2.4.1C-1, Cell 1isthe serving cell, and Cell 2 and Cell 3 are the aggressor cells. The downlink physical
channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 and Cell 3 isaccording to Annex C.3.3,
respectively. The CRS assistance information [7] includes Cell 2 and Cell 3.
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Parameter Unit Cell 1 Cell 2 Cell 3
Uplink downlink configuration 1 1 1
Special subframe configuration 4 4 4
Pa dB -3 -3 -3
Downlink power
allocation Ps dB -3 (Note 1) -3 (Note 1) -3 (Note 1)
c dB 0 N/A N/A
Noa dBm/15kHz -98 (Note 2) N/A N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 3) N/A N/A
N, | dBm/15kHz -93 (Note 4) N/A N/A
= Reference Value in
E./Nocy dB Table 8.2.2.4.1C-2 12 10
BW channel MHz 10 10 10
Subframe Configuration Non-MBSFN Non-MBSFN | Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
0000000001 | 0000000001
ABS pattern (Note 5) N/A 0000000001 | 0000000001
RLM/RRM Measurement 0000000001 N/A N/A
Subframe Pattern (Note 6) 0000000001
0000000001
CSI Subframe Sets Ccsio 0000000001 N/A NIA
(Note7) 1100111000
Cesia 1100111000 N/A N/A
Number of control OFDM > Note 8 Note 8
symbols
ACK/NACK feeback mode Multiplexing N/A N/A
PDSCH transmission mode 6 Note 9 Note 9
Precoding granularity PRB 50 N/A N/A
PMI delay (Note 10) ms 10orl1 N/A N/A
Reporting interval ms 1 or 4 (Note 11) N/A N/A
Peporting mode PUSCH 3-1 N/A N/A
CodeBookS_ubsetRestrlctlon 1111 N/A N/A
bitmap
Cyclic prefix Normal Normal Normal

Note 1: P,=1

Note 2:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.

Note 3:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.

Note 4:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 5:  ABS pattern as defined in [9].

Note 6:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
(7]

Note 7:  As configured according to the time-domain measurement resource restriction pattern for CSlI
measurements defined in [7].

Note 8:  The number of control OFDM symbols is not available for ABS and is 2 for the subframe
indicated by “0” of ABS pattern.

Note 9:  Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying
OCNG pattern as defined in Annex A.5.

Note 10: If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at
the eNB downlink before SF#(n+4).

Note 11: For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms and
4ms.

Note 12: The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.

Note 13: SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.
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Table 8.2.2.4.1C-2: Minimum Performance Single-Layer Spatial Multiplexing (FRC)- Non-MBSFN ABS

Test Reference OCNG Pattern Propagation Correlation Reference Value UE
Number Channel Conditions (Notel) Matrix and Cate
Cell1 | Cell2 | Cell3 | Celll | Cell2 | Cell 3 Antenna Fraction of SNR gory

Configuration Maximum (dB)

(Note 2) Throughput | (Note

(%) Note 5 3)
1 R.11 TDD OP.1 | OP.1 | OP.1 | EPA5 | EPA5 | EPA5S 2x2 High 70 6.4 22
Note 4 TDD FDD TDD

Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.

Note 3:  SNR corresponds to ES/NOC2 of cell 1.

Note 4:  Cell 1 Reference channel is modified: PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are
transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and
the subframe is available in the definition of the reference channel.

Note 5:  The maximum Throughput is calculated from the total Payload in 2 subframes, averaged over 20ms.

8.2.2.4.2 Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port

The requirements are specified in Table 8.2.2.4.2-2, with the addition of the parametersin Table 8.2.2.4.2-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these testsisto verify the closed loop rank-

two performance with wideband and frequency selective precoding.

Table 8.2.2.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1-2
Yo dB -3
Downlink power -
allocation Ps dB -3 (Note 1)
o dB 0
N, at antenna port dBm/15kHz -98
Precoding granularity PRB 50
PMI delay (Note 2) ms 10orl1
Reporting interval ms 1 or 4 (Note 3)
Reporting mode PUSCH 3-1
ACK/NACK feedback mode Bundling
CodeBookSubsetRestriction 110000
bitmap
PDSCH transmission mode 4

Note 1:
Note 2:

Note 3:

P =1
If the UE reports in an available uplink reporting instance at
subrame SF#n based on PMI estimation at a downlink SF
not later than SF#(n-4), this reported PMI cannot be
applied at the eNB downlink before SF#(n+4).

For Uplink - downlink configuration 1 the reporting interval
will alternate between 1ms and 4ms.

Table 8.2.2.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.35 TDD OP.1 TDD EPA5 2x2 Low 70 19.5 22
2 10 MHz R.11-1 TDD | OP.1 TDD ETU70 2x2 Low 70 13.9 2
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8.2.2.4.3 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

For single carrier the requirements are specified in Table 8.2.2.4.3-2, with the addition of the parametersin Table

8.2.2.4.3-1 and the downlink physical channel setup according to Annex C.3.2. For CA the requirements are specified
in Table 8.2.2.4.3-4, with the addition of the parametersin Table 8.2.2.4.3-3 and the downlink physical channel setup

according to Annex C.3.2. The purpose of these testsisto verify the closed |oop rank-two performance with wideband
and frequency selective precoding.

Table 8.2.2.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1
dB -6
Downlink power P
allocation Ps dB -6 (Note 1)
c dB 3
N, at antenna port dBm/15kHz -98
Precoding granularity PRB 6
PMI delay (Note 2) ms 10or11
Reporting interval ms 1 or 4 (Note 3)
Reporting mode PUSCH 1-2
ACK/NACK feedback mode Bundling

CodeBookSubsetRestriction

000000000000000000000000000

bitmap 000001111111111111111000000
0000000000
PDSCH transmission mode 4

Note 1:
Note 2:

Note 3:

Note 4:
Note 5:
Note 6:

P, =1

If the UE reports in an available uplink reporting instance at subrame SF#n
based on PMI estimation at a downlink SF not later than SF#(n-4), this
reported PMI cannot be applied at the eNB downlink before SF#(n+4)

For Uplink - downlink configuration 1 the reporting interval will alternate
between 1ms and 4ms.

Void.
Void.
Void.

Table 8.2.2.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

Test Band- Reference OCNG Propagatio Correlation Reference value UE
number width Channel Pattern n Matrix and Fraction of SNR | Category
Condition Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.36 TDD OP.1 TDD EPAS5 4x2 Low 70 15.7 22
Note 1:  Void

Table 8.2.2.4.3-3: Test Parameters for Multi-Layer Spatial Multiplexing (FRC) for CA

Parameter Unit Test 1
dB -6
Downlink power P
allocation Ps dB -6 (Note 1)
c dB 3
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N, at antenna port dBm/15kHz -98
Precoding granularity PRB 8
PMI delay (Note 2) ms 10or11
Reporting interval ms 1 or 4 (Note 3)
Reporting mode PUSCH 1-2
ACK/NACK feedback mode PUCCH format 1b with channel
selection
CodeBookSubsetRestriction 0000000000000000000000000000
bitmap 0000111111111111111100000000
00000000
CSl request field (Note 4) ‘10’
PDSCH transmission mode 4

Note 1. P, =1.

Note 2:  If the UE reports in an available uplink reporting instance at subrame SF#n
based on PMI estimation at a downlink SF not later than SF#(n-4), this
reported PMI cannot be applied at the eNB downlink before SF#(n+4)

Note 3:  For Uplink - downlink configuration 1 the reporting interval will alternate
between 1ms and 4ms.

Note 4:  Multiple CC-s under test are configured as the 1% set of serving cells by high
layers.

Note 5:  The same PDSCH transmission mode is applied to each component carrier.

Table 8.2.2.4.3-4: Minimum performance Multi-Layer Spatial Multiplexing (FRC) for CA

Test Band- Reference OCNG Propagatio Correlation Reference value UE Cati
number width Channel Pattern n Matrix and Fraction of SNR (dB)
Condition Antenna Maximum
Configuration | Throughput
(%)
1 2x20 R.43 TDD OP.1 TDD EVA5 4x2 Low 70 111 =k
MHz (Note 1)
Note 1:  The OCNG pattern applies for each CC.
Note 2:  The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.

8.2.2.5 MU-MIMO
8.2.2.6 [Control channel performance: D-BCH and PCH]
8.2.2.7 Carrier aggregation with power imbalance

The requirementsin this section verify the ability of an intraband adjancent carrier aggregation UE to demodulate the
signal transmitted by the PCell in the presence of a stronger SCell signal on an adjacent frequency. Throughput is
mesasured on the PCell only.

8.2.2.7.1 Minimum Requirement

For CA the requirements are specified in Table 8.2.2.7.1-2, with the addition of the parametersin Table 8.2.2.7.1-1 and
the downlink physical channel setup according to Annex C.3.2.
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Table 8.2.2.7.1-1: Test Parameters for CA

Parameter Unit Test 1
o] dB 0
Downlink power -
allocation Ps dB 0 (Note 1)
c dB 0
E
s_PCell 4t antenna port of | dBm/15kHz -85
PCell
E
s_SCell 4t antenna port of | dBm/15kHz -79
Scell
N, at antenna port dBm/15kHz | Off (Note 2)
OCNG
Symbols for unused PRBs (Note 3)
Modulation 64 QAM
Maximum number of HARQ 1
transmission
Redundancy version coding ©}
sequence
PDSCH transmission mode 1
of PCell
PDSCH transmission mode 3
of SCell

Note 1: P, =0.

Note 2:  No external noise sources are applied.

Note 3:  These physical resource blocks are assigned to
an arbitrary number of virtual UEs with one
PDSCH per virtual UE; the data transmitted over
the OCNG PDSCHs shall be uncorrelated
pseudo random data.

Note 4:  Void.

Table 8.2.2.7.1-2: Minimum performance (FRC) for CA

Test |Band- Reference OCNG Pattern | Propagation | Correlation Reference value UE
Number | width Channel Conditions Matrix and Fraction of Category
Antenna Maximum

Throughput (%)

PCell | SCell | PCell | SCell | PCell | SCell | PCell | SCell PCell SCell
1 2x20M| R.49 NA OP.1 | OP.5 |AWGN|Clause| 1x2 2x2 85% NA 25
Hz TDD TDD TDD B.1

Note 1:  The OCNG pattern for PCell is used to fill the control channel. The OCNG pattern for SCell is used to fill
the control channel and PDSCH.

Note 2:  The applicability of requirements for different CA configurations and bandwidth combination sets is defined
in 8.1.2.3.

8.3 Demodulation of PDSCH (User-Specific Reference
Symbols)

8.3.1 FDD

The parameters specified in Table 8.3.1-1 are valid for FDD unless otherwise stated.
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Table 8.3.1-1: Common Test Parameters for User-specific Reference Symbols

Parameter Unit Value
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Number of HARQ Processes 8
processes
Maximum number of 4
HARQ transmission
Redundancy version {0,1,2,3} for QPSK and 16QAM
coding sequence {0,0,1,2} for 64QAM
Number of OFDM
symbols for PDCCH OFDM symbols 2
Frequency domain: 1 PRG for
Prec&c:]irlglrﬁ)tdate Transmission mode 9 and 10
Y Y Time domain: 1 ms
Note 1:  Void.
Note 2:  Void.

Single-layer Spatial Multiplexing

For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 2C, the requirements
are specified in Table 8.3.1.1-1 and 8.3.1.1-2, with the addition of the parametersin Table 8.3.1.1-3 and the downlink
physical channel setup according to Annex C.3.2. The purpose of these tests isto verify rank-1 performance on one of
the antenna ports 7 or 8 with and without a simultaneous transmission on the other antenna port, and to verify rate
matching with multiple CSl reference symbol configurations with non-zero and zero transmission power.
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Table 8.3.1.1-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with multiple CSI-
RS configurations

parameter Unit Test 1 Test 2
) Pa dB 0 0
Downlink power
allocation Ps dB 0 (Note 1) 0 (Note 1)
o dB -3 -3
Beamforming model Annex B.4.1 Annex B.4.1
Cell-specific reference
signals Antenna ports 0,1
. Antenna ports Antenna ports
CSil reference signals 15....18 15....18
CSI-RS periodicity and
subframe offset Subframes 5/2 5/2
Tcsirs / Acsi-rs
CSil reference signal 0 3
configuration
Zero-power CSI-RS
cor::sglirsa}lon Subframes 3/ 3/
ZeroPowerCSI-RS / bitmap 0001000000000000 | 0001000000000000
bitmap
N, at antenna port dBm/15kHz -98 -98
Symbc";'écgs“““sed OCNG (Note 4) OCNG (Note 4)
Number of allocated
resource blocks (Note 2) PRB 50 50
Slmulta_nepus No Yes (Note 3, 5)
transmission
PDSCH transmission
9 9
mode
Note 1. PR, =1.
Note 2:  The modulation symbols of the signal under test are mapped onto antenna
port 7 or 8.
Note 3:  Modulation symbols of an interference signal is mapped onto the antenna
port (7 or 8) not used for the input signal under test.
Note 4:  These physical resource blocks are assigned to an arbitrary number of
virtual UEs with one PDSCH per virtual UE; the data transmitted over the
OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK
modulated.
Note 5:  The two UEs’ scrambling identities Ng,, are set to 0 for CDM-multiplexed

DM RS with interfering simultaneous transmission test cases.

Table 8.3.1.1-2: Minimum performance for CDM-multiplexed DM RS without simultaneous

transmission (FRC) with multiple CSI-RS configurations

Test Bandwidt | Reference OCNG Propagation Correlation Reference value UE
number h and Channel Pattern Condition Matrix and Fraction of SNR Category
MCS Antenna Maximum (dB)

Configuration Throughpu
t (%)
1 10 MHz R.43 FDD OP.1 FDD EVA5 2x2 Low 70 -1 21
QPSK 1/3
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Table 8.3.1.1-3: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous
transmission (FRC) with multiple CSI-RS configurations

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE

number and MCS Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration Throughput
(%)
2 10 MHz R.50 FDD | OP.1 FDD EPAS5 2x2 Low 70 21.9 22
64QAM 1/2

Note 1:  The reference channel applies to both the input signal under test and the interfering signal.

8.3.1.1A Enhanced Performance Requirement Type A — Single-layer Spatial

Multiplexing with TM9 interference model

The requirements are specified in Table 8.3.1.1A-2, with the addition of the parametersin Table 8.3.1.1A-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these testsisto verify closed loop rank one
performance on one of the antenna ports 7 or 8 without a simultaneous transmission on the other antenna port in the
serving cell when the PDSCH transmission in the serving cell isinterfered by PDSCH of one dominant interfering cell
applying transmission mode 9 interference model defined in clause B.5.4. In 8.3.1.1A-1, Cell 1 isthe serving cell, and
Cell 2istheinterfering cell. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1 and
Cell 2, respectively.
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Table 8.3.1.1A-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with TM9
interference model

parameter Unit Cell 1 Cell 2
) o dB 0 0
Downlink power A
allocation Pe dB 0 (Note 1) 0
o dB -3 -3
Cell-specific reference signals Antenna ports 0,1 Antenna ports 0,1
. Antenna ports
CSl reference signals 15,..18 N/A
CSI-RS periodicity and
subframe offset Tcsi.rs / Acsi-rs Subframes 512 N/A
Csl refe_rence_ signal 0 N/A
configuration
N, at antenna port dBm/215kH -98 N/A
DIP (Note 2) dB N/A -1.73
BW channel MHz 10 10
Cyclic Prefix Normal Normal
Cell Id 0 126
Number of control OFDM
2 2
symbols
PDSCH transmission mode 9 N/A
As specified in
Beamforming model clause B.4.3 N/A
(Note 4, 5)
Interference model N/A As specified in
clause B.5.4
Probability of Rank 1 N/A 70
occurrence of
transmission rank Rank 2 N/A 30
in interfering cells
Precoder update granularity PRB 50 6
PMI delay (Note 5) Ms 8 N/A
Reporting interval Ms 5 N/A
Reporting mode PUCCH 1-1 N/A
CodeBookSubsetRestriction 0000000000000000
bitmap 0000000000000000 N/A
0000000000000000
1111111111111111
Symbols for unused PRBs OCNG (Note 6) N/A
No simultaneous
transmission on the
. . other antenna port in
Simultaneous transmission (7 or 8) not used for N/A
the input signal
under test
Note 1: P,=1
Note 2:  The respective received power spectral density of each interfering cell relative to
NOC' is defined by its associated DIP value as specified in clause B.5.1.
Note 3:  The modulation symbols of the signal under test in Cell 1 are mapped onto
antenna port 7 or 8.
Note 4:  The precoder in clause B.4.3 follows UE recommended PMI.
Note 5:  If the UE reports in an available uplink reporting instance at subrame SF#n based
on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI
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cannot be applied at the eNB downlink before SF#(n+4).

Note 6:

These physical resource blocks are assigned to an arbitrary number of virtual UEs

with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs

shall be uncorrelated pseudo random data, which is QPSK modulated.
All cells are time-synchronous.

Note 7:

Table 8.3.1.1A-2: Enhanced Performance Requirement Type A, CDM-multiplexed DM RS with TM9
interference model

Test Referenc OCNG Propagation Correlatio Reference Value UE
Number e Pattern Conditions n Matrix Categor
Channel | Celll | Cell2 | Cell1 | Cell 2 and Fraction of SINR y
Antenna Maximum (dB)
Configurat | Throughput (%) | (Note
ion (Note 2)
3)
1 R.48 FDD OP.1 N/A EVA5 | EVAS5 4x2 Low 70 -1.1 21
FDD
Note 1:  The propagation conditions for Cell 1 and Cell 2 are statistically independent.
Note 2. SINR corresponds to ES/NOC' of Cell 1 as defined in clause 8.1.1.
Note 3:  Correlation matrix and antenna configuration parameters apply for each of Cell 1 and Cell 2.
8.3.1.1B Single-layer Spatial Multiplexing (demodulation subframe overlaps with

aggressor cell ABS and CRS assistance information are configured)

The requirements are specified in Table 8.3.1.1B -2, with the addition of parametersin Table 8.3.1.1B -1. The purpose
isto verify the performance of the antenna ports 7 or 8 without a simultaneous transmission on the other antenna port in
the serving cell if the PDSCH transmission in the serving cell takes place in subframes that overlap with ABS[9] of the
aggressor cell with CRS assistance information. In Table 8.3.1.1B -1, Cell 1 isthe serving cell, and Cell 2 and Cell 3 are
the aggressor cells. The downlink physical channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 and Cell
3isaccording to Annex C.3.3, respectively. The CRS assistance information [7] includes Cell 2 and Cell 3.
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Table 8.3.1.1B-1: Test parameters of TM9-Single-Layer (2 CSI-RS ports) — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2 Cell 3
Pa dB 0 -3 -3
Downlink power
allocation Ps dB 0 (Note 1) -3 (Note 1) -3 (Note 1)
c dB -3 N/A N/A
Noa dBm/15kHz -98 (Note 2) N/A N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 3) N/A N/A
N3 dBm/15kHz -93 (Note 4) N/A N/A
= Reference Value
Es/Nocy dB in Table 2 12 10
BWChannel MHZ 10 10 10
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 1 126
Cell-specific reference signals Antenna ports 0,1
CSil reference signals Anteﬂ? ig orts N/A N/A
CSI-RS periodicity and
subframe offset Subframes 5/2 N/A N/A
Tesirs / Acsirs
CsSil refe_rence_ signal 8 N/A N/A
configuration
Zero-power CSI-RS 3/
configuration Subframes /
ICSI-RS / ZeroPowerCSI-RS bitmap 00100088]000000 N/A N/A
bitmap
11000000 11000000
11000000 11000000
ABS pattern (Note 5) N/A 11000000 11000000
11000000 11000000
11000000 11000000
10000000
RLM/RRM Measurement 18888888 N/A N/A
Subframe Pattern (Note 6) 10000000
10000000
11000000
11000000
Ccsio 11000000 N/A N/A
11000000
CSI Subframe Sets 11000000
(Note7) 00111111
00111111
Cesit 00111111 N/A N/A
00111111
00111111
Number of control OFDM 2 Note 8 Note 8
symbols
PDSCH transmission mode TM9-1layer Note 9 Note 9
Frequency
. . domain: 1 PRG
Precoding granularity Time domain: 1 N/A N/A
ms
Beamforming model Annex B.4.1 N/A N/A
Cyclic prefix Normal Normal Normal
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Note 1:
Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

Note 9:

Note 10:

Note 11:
Note 12:

Note 13:

P, =1.

This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a
subframe overlapping with the aggressor ABS.

This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the

aggressor ABS.

This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-

ABS.

ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is

overlapped with the ABS subframe of aggressor cell and the subframe is available in the

definition of the reference channel.

Time-domain measurement resource restriction pattern for PCell measurements as defined

in [7].

As configured according to the time-domain measurement resource restriction pattern for

CSI measurements defined in [7].

The number of control OFDM symbols is not available for ABS and is 2 for the subframe

indicated by “0” of ABS pattern.
Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3
applying OCNG pattern as defined in Annex A.5.

If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at

the eNB downlink before SF#(n+4).
The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.
SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.

The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.

Test Reference OCNG Pattern Propagation Correlation Reference Value UE
Number | Channel Conditions (Notel) Matrix and Cate
Celll1 | Cell2 | Cell3 | Celll | Cell2 | Cell 3 Antenna Fraction of SNR gory
Configurati Maximum (dB)
on (Note 2) | Throughput (Note
(%) 3)
1 R51FDD | OP.1 | OP.1 | OP.1 EVAS5 2x2 Low 70 7.8 22
FDD FDD FDD
Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:  SNR corresponds to ES/N0C2 of cell 1.
8.3.1.2 Dual-Layer Spatial Multiplexing

For dual-layer transmission on antenna ports 7 and 8 upon detection of a PDCCH with DCI format 2C, the requirements

are specified in Table 8.3.1.2-2, with the addition of the parametersin Table 8.3.1.2-1 where Cell 1 isthe serving cell

and Cell 2 istheinterfering cell. The downlink physical channel setup is set according to Annex C.3.2. The purpose of
these testsis to verify the rank-2 performance for full RB allocation, to verify rate matching with multiple CSI reference

symbol configurations with non-zero and zero transmission power, and to verify that the UE correctly estimate SNR.

Table 8.3.1.2-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-
RS configurations

arameter Unit Test1l
P Cell 1 Cell 2
dB 4 0
Downlink power P
allocation Ps dB 4 (Note 1) 0
c dB -3 -3
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Cell-specific reference Antenna ports 0 and | Antenna ports 0 and
signals 1 1
Cell ID 0 126
CSil reference signals Antenna ports 15,16 NA
Beamforming model Annex B.4.2 NA
CSI-RS periodicity and
subframe offset Subframes 5/2 NA
Tcsirs / Acsirs
Csl refe_rence_ signal 8 NA
configuration
Zero-power CSI-RS
Congfj}'on Subframes 3/ NA
ZeroPowerCSI-RS / bitmap 0010000000000000
bitmap
N, atantenna port | dBm/15kHz -98 -98
- Reference Value in
E/No Table 8.3.1.2-2 7.25dB
Symbols for unused
PRBs OCNG (Note 2) NA
Number of allocated
resource blocks (Note 2) PRB 50 NA
Slmultanepus No NA
transmission
PDSCH transmission 9 Blanked
mode
Note 1. P, =1
Note 2:  These physical resource blocks are assigned to an arbitrary number of
virtual UEs with one PDSCH per virtual UE; the data transmitted over the
OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK
modulated.

ETSI TS 136 101 V11.11.0 (2015-04)

Test Bandwidth | Reference OCNG Propagation | Correlation Reference value UE

number and MCS Channel Pattern Condition Matrix and Categ
Celll Cell Cell Cell Antenna Fraction of SNR ory
2 1 2 Configurati Maximum (dB)
on Throughput
(%)
1 10 MHz R.51 FDD OP.1 | N/A ETUS | ETUS | 2x2 Low 70 [14.2] 2-8
16QAM 1/2 FDD

Note 1:  The propagation conditions for Cell 1 and Cell 2 are statistically independent.
Note 2:  Correlation matrix and antenna configuration parameters apply for each of Cell 1 and Cell 2.
Note 3:  SNR corresponds to ES/NOC of Cell 1.

8.3.1.3 Performance requirements for DCI format 2D and non Quasi Co-located

Antenna Ports
8.3.1.3.1 Minimum requirement with Same Cell ID (with single NZP CSI-RS resource)

The requirements are specified in Table 8.3.1.3.1-3, with the additional parametersin Table 8.3.1.3.1-1 and Table

8.3.1.3.1-2. The purpose of thistest isto verify the UE capability of supporting non quasi-colocated antenna ports when
the UE receives DCI format 2D in a scenario where the two transmission point share the same Cell ID. In particular the
test verifies that the UE, configured with quasi co-location type B, performs correct tracking and compensation of the
timing difference between two transmission points, channel parameters estimation and rate matching according to the
‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ (PQI) signalling defined in [6], configured according to Table
8.3.1.3.1-2. InTable 8.3.1.3.1-1 and 8.3.1.3.1-2, transmission point 1 (TP 1) isthe serving cell and transmission point 2
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(TP 2) transmits PDSCH. The downlink physical channel setup for TP 1 isaccording to Table C.3.4-1 and for TP 2
according to Table C.3.4-2.

Table 8.3.1.3.1-1: Test Parameters for quasi co-location type B: same Cell ID

Parameter Unit TP 1 TP 2
) o) dB 0 0
Downlink power A
allocation Ps dB 0 (Note 1) 0
o dB -3 -3
Cell-specific reference signals Antenna ports 0,1 (Note 2)
CSI-RS 0 antenna ports NA Port {15,16}
gcl-CSI-RS-ConfigNZPId-r11,
CSI-RS 0 periodicity and Subframes NA 5/2
subframe offset Tcsi.rs / Acsi-rs
qcl-CSI-RS-ConfigNZPId-r11, NA 8

CSI-RS 0 configuration
csi-RS-ConfigzPId-r11, Zero-

power CSI-RS 0 configuration NA 2/
Icsirs / 0000010000000000
ZeroPower CSI-RS bitmap
N, at antenna port dBm/215kH -98 -98
- Reference point in Reference point in
E,/Nq, dB Table 8.3.1.31-3 | Table 8.3.1.3.1-3
BW channe MHz 10 10
Cyclic Prefix Normal Normal
Cell Id 0 0
Number of control OFDM
2 2
symbols
PDSCH transmission mode Blanked 10
Number of allocated PRB PRB NA 50
gcl-Operation, ‘PDSCH RE
Mapping and Quasi-Co- Type B, ‘00’
Location Indicator’
) Reference point in
Time offset between TPs us NA Table 8.3.1.3.1-3
Frequency error between TPs Hz NA 0
. As specified in
Beamforming model NA clause B.4.1
Symbols for unused PRBs NA OCNG (Note 3)

Note 1: P,=1

Noet 2:  REs for antenna ports 0 and 1 have zero transmission power.

Note 3:  These physical resource blocks are assigned to an arbitrary number of virtual UEs
with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs
shall be uncorrelated pseudo random data, which is QPSK modulated.

Table 8.3.1.3.1-2 Configurations of PQIl and DL transmission hypothesis for each PQI set

PQI set Parameters in each PQI set DL transmission
index hypothesis for each
PQI Set
NZP CSI-RS Index (For quasi ZP CSI-RS configuration TP 1 TP 2
co-location)
PQlset0 | CSI-RSO ZP CSI-RS 0O Blanked | PDSCH
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Table 8.3.1.3.1-3: Minimum performance for quasi co-location type B: same Cell ID

Test Reference OGCN Time Propagation Correlation Reference Value UE
Number Channel pattern offset Conditions Matrix and Category
between (Notel) Antenna
TP1 | TP2 | TPs(us) | TP1 | TP 2 | Configuration Fraction of SNR
(Note 2) Maximum (dB)
Throughput | (Note
(%) 3)
1 R.52 FDD NA OP.1 2 EPA EPA 2x2 Low 70 12.1 22
FDD
2 R.52 FDD NA OP.1 -0.5 EPA EPA 2x2 Low 70 12.6 22
FDD

Note 1:  The propagation conditions for TP 1 and TP 2 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for TP 1 and TP 2.

Note 3:  SNR corresponds to E_/ N__of TP 2 as defined in clause 8.1.1.

8.3.1.3.2 Minimum requirements with Same Cell ID (with multiple NZP CSI-RS resources)

The requirements are specified in Table 8.3.1.3.2-3, with the additional parametersin Table 8.3.1.3.2-1 and 8.3.1.3.2-2.
The purpose of thistest isto verify the UE capability of supporting non quasi-col ocated antenna ports when the UE
receives DCI format 2D in a scenario where the two transmission point share the same Cell ID. In particular the test
verifies that the UE, configured with quasi co-location type B, performs correct tracking and compensation of the
timing difference between two transmission points, channel parameters estimation and rate matching according to the
‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ (PQI) signalling defined in [6]. In 8.3.1.3.2-1 and 8.3.1.3.2-2,
transmission point 1 (TP 1) isthe serving cell transmitting PDCCH, synchronization signals and PBCH, and
transmission point 2 (TP 2) has same Cell ID as TP 1. Multiple NZP CSI-RS resources and ZP CSI-RS resources are
configured. In each sub-frame, DL PDSCH transmission is dynamically switched between 2 TPs with multiple PDSCH
RE Mapping and Quasi-Co-L ocation Indicator configuration (PQI). Configurations of PDSCH RE Mapping and Quasi-
Co-Location Indicator and downlink transmission hypothesis are defined in Table 8.3.1.3.2-2. The downlink physical
channel setup for TP 1 isaccording to Table C.3.4-1 and for TP 2 according to Table C.3.4-2.

Table 8.3.1.3.2-1 Test Parameters for timing offset compensation with DPS transmission

parameter Unit TP 1 TP 2
dB 0 0
Downlink power P
allocation Ps dB 0 (Note 1) 0
c dB -3 3
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As specified in

Beamforming model N/A clause B.A.1
Cell-specific reference signals Antenna ports 0,1 (Note 2)
. Antenna ports
CSil reference signals 0 (15,16} N/A
CSI-RS 0 periodicity and
subframe offset Tcsirs / AcsI-Rs Subframes 512 N/A
Csl refergnce §|gnal 0 0 N/A
configuration
. Antenna ports
CSil reference signals 1 N/A (15,16}
CSI-RS 1 periodicity and
subframe offset Tcsirs / AcsI-Rs Subframes N/A 512
Csl refergnce §|gnal 1 N/A 8
configuration
Zero-power CSI-RS 0
configuration Subframes 2/ N/A
Icsi-rs / /bitmap 0010000000000000
ZeroPower CSI-RS bitmap
Zero-power CSI-RS1
configuration Subframes 2/
Icsi-rs / /bitmap N/A 0000010000000000
ZeroPower CSI-RS bitmaps
E /N dB Reference Value in Reference Value in
s/~ Toc Table 8.3.1.3.2-3 Table 8.3.1.3.2-3
dBm/15kH
o at antenna port z -98 -98
BW channel MHz 10 10
Cyclic Prefix Normal Normal
Cell Id 0 0
Number of control OFDM
2 2
symbols
. Reference Value in
Timing offset between TPs N/A Table 8.3.1.3.2-3
Frequency offset between TPs Hz N/A 0
Number of allocated resource PRB 50 50
blocks
PDSCH transmission mode 10 10
Probability of occurrence of % 30 70

PDSCH transmission(Note 3)

Symbols for unused PRBs

OCNG (Note 4)

OCNG (Note 4)

REs for antenna ports 0 and 1 have zero transmission power.

PDSCH transmission from TPs shall be randomly determined independently for

each subframe. Probabilities of occurrence of PDSCH transmission from TPs are

Note 1. P, =1
Note 2:
Note 3:

specified.
Note 4:

These physical resource blocks are assigned to an arbitrary number of virtual UEs

with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs
shall be uncorrelated pseudo random data, which is QPSK modulated.
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Table 8.3.1.3.2-2 Configurations of PQI and DL transmission hypothesis for each PQI set

PQI set Parameters in each PQI set DL transmission
index hypothesis for
each PQI Set
NZP CSI-RS Index (For quasi ZP CSI-RS configuration TP 1 TP 2
co-location)
PQlset0 | CSI-RSO ZP CSI-RS 0 PDSCH | Blanked
PQlsetl | CSI-RS1 ZP CSI-RS 1 Blanked | PDSCH

Table 8.3.1.3.2-3 Performance Requirements for timing offset compensation with DPS transmission

Test Timing Reference OCNG Propagation Correlation Reference Value UE
Number | offset(us) | Channel Pattern Conditions Matrix and Category
TP1 | TP2 TP 1 TP 2 Antenna Fraction of SNR
Configuration Maximum (dB)
(Note 2) Throughput | (Note
(%) 3)
1 2 R.53 OP.1 | OP.1 EPAS5 EPAS5 2x2 Low 70 12.2 22
FDD FDD | FDD
2 -0.5 R.53 OP.1 | OP.1 EPAS5 EPAS5 2x2 Low 70 12.5 22
FDD FDD | FDD
Note 1:  The propagation conditions for TP 1and TP 2 are statistically independent.
Note 2:  Correlation matrix and antenna configuration parameters apply for each of TP 1 and TP 2.
Note 3:  SNR corresponds to ES/Noc of both TP 1 and TP 2 as defined in clause 8.1.1.
8.3.1.3.3 Minimum requirement with Different Cell ID and Colliding CRS (with single NZP CSI-

RS resource)

The requirements are specified in Table 8.3.1.3.3-2, with the additional parametersin Table 8.3.1.3.3-1. The purpose of
thistest isto verify the UE capability of supporting non quasi-colocated antenna ports when the UE receives DCI
format 2D in a scenario where the two transmission points have different Cell ID and colliding CRS. In particular the
test verifies that the UE, configured with quasi co-location type B, performs correct tracking and compensation of the
frequency difference between two transmission points, channel parameters estimation and rate matching behaviour
according to the *‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ signalling defined in [6]. In 8.3.1.3.3-1,
transmission point 1 (TP 1) is serving cell transmitting PDCCH, synchronization signals and PBCH, and transmission
point 2 (TP 2) transmits PDSCH with different Cell ID. The downlink physical channel setup for TP 1 is according to
Table C.3.4-1 and for TP 2 according to Table C.3.4-2.

Table 8.3.1.3.3-1 Test Parameters for quasi co-location type B with different Cell ID and Colliding CRS

parameter Unit TP 1 TP 2
dB 0 0
Downlink power P
allocation Ps dB 0 (Note 1) 0
c dB -3 3
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; As specified in
Beamforming model N/A clause B.4.2
Cell-specific reference signals Antenna ports 0,1 Antenna ports 0,1
. Antenna ports
CSil reference signals 0 N/A (15,16}
CSI-RS 0 periodicity and
subframe offset Tcsirs / AcsI-Rs Subframes N/A 512
Csl refergnce §|gnal 0 N/A 0
configuration
Zero-power CSI-RS 0
configuration Subframes N/A 2/
Icsirs / /bitmap 0010000000000000
ZeroPower CSI-RS bitmap
Reference point in .
— Reference Value in
E./N,, dB Table8.31332+ | Reoehoe aue)
4dB
dBm/15kH
o¢ at antenna port z 98 98
BW channel MHz 10 10
Cyclic Prefix Normal Normal
Cell Id 0 126
Number of control OFDM
1 2
symbols
Timing offset between TPs us N/A 0
Frequency offset between TPs Hz N/A 200
qcl-Operation, ‘PDSCH RE
Mapping and Quasi-Co- Type B, ‘00’
Location Indicator’
PDSCH transmission mode Blank 10
Number of allocated resource
block N/A 50
Symbols for unused PRBs N/A OCNG(Note2)
Note 1. P, =1
Note 2:  These physical resource blocks are assigned to an arbitrary number of virtual UEs

with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs
shall be uncorrelated pseudo random data, which is QPSK modulated.

ETSI TS 136 101 V11.11.0 (2015-04)

Table 8.3.1.3.3-2 Performance Requirements for quasi co-location type B with different Cell ID and

Colliding CRS
Test Reference OCNG Propagation Correlation Reference Value UE
Number Channel Pattern Conditions Matrix and Category
(Notel) Antenna
TP 1 TP 2 TP 1 TP 2 | Configuration | Fraction of SNR
(Note 2) Maximum (dB)
Throughput | (Note 3)
(%)
1 R.54 FDD N/A OP.1 | EPA5 | ETUS 2x2 Low 70 14.4 22
FDD
Note 1:  The propagation conditions for TP 1 and TP 2 are statistically independent.
Note 2:  Correlation matrix and antenna configuration parameters apply for each of TP 1 and TP 2.
Note 3:  SNR corresponds to ES/NOC of TP 2 as defined in clause 8.1.1.

ETSI



3GPP TS 36.101 version 11.11.0 Release 11 197 ETSI TS 136 101 V11.11.0 (2015-04)

8.3.2 TDD
The parameters specified in Table 8.3.2-1 are valid for TDD unless otherwise stated.

Table 8.3.2-1: Common Test Parameters for User-specific Reference Symbols

Parameter Unit Value
Uplink downlink 1
configuration (Note 1)
Special subframe 4
configuration (Note 2)
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Number of HARQ Processes 7
processes
Maximum number of 4
HARQ transmission
Redundancy version {0,1,2,3} for QPSK and 16QAM
coding sequence {0,0,1,2} for 64QAM
Number of OFDM
symbols for PDCCH OFDM symbols 2
Frequency domain: 1 PRB for
Precoder update Transmission mode 8, 1 PRG for
granularity Transmission mode 9 and 10Time
domain: 1 ms
ACK/NACK feedback Multiplexing
mode
Note 1:  as specified in Table 4.2-2 in TS 36.211 [4]
Note 2:  as specified in Table 4.2-1in TS 36.211 [4]

8.3.2.1 Single-layer Spatial Multiplexing

For single-layer transmission on antenna port 5, the requirements are specified in Table 8.3.2.1-2, with the addition of
the parametersin Table 8.3.2.1-1 and the downlink physical channel setup according to Annex C.3.2. The purposeisto
verify the demodulation performance using user-specific reference signals with full RB or single RB allocation.

Table 8.3.2.1-1: Test Parameters for Testing DRS

Parameter Unit Test 1 Test 2 Test 3 Test 4
] Pa dB 0 0 0 0
Downlink power
allocation Ps dB 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1)
c dB 0 0 0 0
Cell-spec_lflc reference Antenna port 0
signals
Beamforming model Annex B.4.1
N, at antenna port dB/15kHz -98 -98 -98 -98
OCNG OCNG OCNG OCNG
Symbols for unused PRBs (Note 2) (Note 2) (Note 2) (Note 2)
PDSCH transmission 7 7 7 7
mode
Note 1: R, =0.
Note 2:  These physical resource blocks are assigned to an arbitrary number of virtual UEs with one
PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated
pseudo random data, which is QPSK modulated.
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Table 8.3.2.1-2: Minimum performance DRS (FRC)

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE
number and MCS Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration Throughput
(%)
1 10 MHz R.25 TDD OP.1 TDD EPAS 2x2 Low 70 -0.8 21
QPSK 1/3
2 10 MHz R.26 TDD OP.1 TDD EPAS5 2x2 Low 70 7.0 22
16QAM 1/2
5MHz R.26-1 OP.1 TDD EPAS5 2x2 Low 70 7.0 1
16QAM 1/2 TDD
3 10 MHz R.27 TDD OP.1 TDD EPAS 2x2 Low 70 17.0 22
64QAM 3/4
10 MHz R.27-1 OP.1 TDD EPA5S 2x2 Low 70 17.0 1
64QAM 3/4 TDD
4 10 MHz R.28 TDD OP.1 TDD EPAS 2x2 Low 30 1.7 21
16QAM 1/2

For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 2B, the requirements
are specified in Table 8.3.2.1-4 and 8.3.2.1-5, with the addition of the parametersin Table 8.3.2.1-3 and the downlink
physical channel setup according to Annex C.3.2. The purpose of these testsisto verify rank-1 performance on one of
the antenna ports 7 or 8 with and without a simultaneous transmission on the other antenna port.

Table 8.3.2.1-3: Test Parameters for Testing CDM-multiplexed DM RS (single layer)

Parameter Unit Test 1 Test 2 Test 3 Test 4 Test 5
) Pa dB 0 0 0 0 0
Downlink power
allocation Ps dB 0 (Note 1) | O (Note 1) | O (Note 1) | O (Note 1) 0 (Note 1)
o dB -3 -3 -3 -3 -3
Cell-speqlflc reference Antenna port 0 and antenna port 1
signals
Beamforming model Annex B.4.1
NoC at antenna port dBm/15kHz -98 -98 -98 -98 -98
OCNG OCNG OCNG OCNG OCNG
Symbols for unused PRBs (Note 4) (Note 4) (Note 4) (Note 4) (Note 4)
. o Yes Yes
Simultaneous transmission No No No (Note 3,5) | (Note 3, 5)
PDSCH transmission mode 8 8 8 8 8

Note 1:

Note 2:
Note 3:

P, =1
The modulation symbols of the signal under test is mapped onto antenna port 7 or 8.
Modulation symbols of an interference signal is mapped onto the antenna port (7 or 8) not used for the

input signal under test.

Note 4:

These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH

per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random
data, which is QPSK modulated.

Note 5:

simultaneous transmission test cases.

The two UEs’ scrambling identities Ng,p are set to 0 for CDM-multiplexed DM RS with interfering
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Test Bandwidt | Reference OCNG Propagation Correlation Reference value UE
number h and Channel Pattern Condition Matrix and Fraction of SNR Category
MCS Antenna Maximum (dB)
Configuration Throughpu
t (%)
1 10 MHz R.31TDD | OP.1 TDD EVA5 2x2 Low 70 -1.0 21
QPSK 1/3
2 10 MHz R.32TDD | OP.1TDD EPAS5S 2x2 Medium 70 7.7 22
16QAM 1/2
5MHz R.32-1 OP.1 TDD EPA5S 2x2 Medium 70 7.7 1
16QAM 1/2 TDD
3 10 MHz R.33TDD | OP.1 TDD EPA5 2x2 Low 70 17.7 22
64QAM 3/4
10 MHz R.33-1 OP.1TDD EPA5 2x2 Low 70 17.7 1
64QAM 3/4 TDD

Table 8.3.2.1-5: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous

transmission (FRC)

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE
number and MCS Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration Throughput
(%)
4 10 MHz R.32 TDD | OP.1 TDD EPAS 2x2 Medium 70 21.9 22
16QAM 1/2 | (Note 1)
5 10 MHz R.34 TDD | OP.1 TDD EPA5 2x2 Low 70 22.0 22
64QAM 1/2 | (Note 1)
Note 1:  The reference channel applies to both the input signal under test and the interfering signal.
8.3.2.1A Single-layer Spatial Multiplexing (with multiple CSI-RS configurations)

For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 2C, the requirements
are specified in Table 8.3.2.1A-2 and 8.3.2.1A-3, with the addition of the parametersin Table 8.3.2.1A-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these testsisto verify rank-1 performance
on one of the antenna ports 7 or 8 with and without a simultaneous transmission on the other antenna port, and to verify

rate matching with multiple CSl reference symbol configurations with non-zero and zero transmission power.
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Table 8.3.2.1A-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with multiple
CSI-RS configurations

DM RS with interfering simultaneous transmission test cases.

Parameter Unit Test 1 Test 2
) Pa dB 0 0
Downlink power
allocation Ps dB 0 (Note 1) 0 (Note 1)
o dB -3 -3
Cell-speqlflc reference Antenna ports 0,1
signals
. Antenna ports Antenna ports
CSil reference signals 15....22 15....18
Beamforming model Annex B.4.1 Annex B.4.1
CSI-RS periodicity and
subframe offset Subframes 5/4 5/4
Tcsirs / Acsi-rs
CSil reference signal
: . 1 3
configuration
Zero-power CSI-RS
cor::sglirsa}lon Subframes 4/ 4/
ZeroPowerCSI-RS / bitmap 0010000100000000 | 0010000000000000
bitmap
N, at antenna port dBm/15kHz -98 -98
Symbc";'écgs“““sed OCNG (Note 4) OCNG (Note 4)
Number of allocated
resource blocks (Note 2) PRB 50 50
Slmulta_nepus No Yes (Note 3, 5)
transmission
PDSCH transmission
9 9
mode
Note 1. PR, =1.
Note 2:  The modulation symbols of the signal under test are mapped onto antenna
port 7 or 8.
Note 3:  Modulation symbols of an interference signal is mapped onto the antenna
port (7 or 8) not used for the input signal under test.
Note 4:  These physical resource blocks are assigned to an arbitrary number of
virtual UEs with one PDSCH per virtual UE; the data transmitted over the
OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK
modulated.
Note 5:  The two UEs’ scrambling identities Ng,, are set to 0 for CDM-multiplexed

Table 8.3.2.1A-2: Minimum performance for CDM-multiplexed DM RS without simultaneous
transmission (FRC) with multiple CSI-RS configurations

Test Bandwidt | Reference OCNG Propagation Correlation Reference value UE
number h and Channel Pattern Condition Matrix and Fraction of SNR Category
MCS Antenna Maximum (dB)

Configuration Throughpu
t (%)
1 10 MHz R.50 TDD OP.1 TDD EVA5 2x2 Low 70 -0.6 21
QPSK 1/3
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Table 8.3.2.1A-3: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous
transmission (FRC) with multiple CSI-RS configurations

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE

number and MCS Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration Throughput
(%)
2 10 MHz R.44TDD | OP.1 TDD EPAS5 2x2 Low 70 22.1 22
64QAM 1/2

Note 1:  The reference channel applies to both the input signal under test and the interfering signal.

8.3.2.1B Enhanced Performance Requirement Type A — Single-layer Spatial

Multiplexing with TM9 interference model

The requirements are specified in Table 8.3.2.1B-2, with the addition of the parametersin Table 8.3.2.1B-1 and the
downlink physical channel setup according to Annex C.3.2. The purpose of these testsisto verify closed-loop rank one
performance on one of the antenna ports 7 or 8 without a simultaneous transmission on the other antenna port in the
serving cell when the PDSCH transmission in the serving cell isinterfered by PDSCH of one dominant interfering cell
applying transmission mode 9 interference model defined in clause B.5.4. In 8.3.2.1B-1, Cell 1 isthe serving cell, and
Cell 2istheinterfering cell. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1and
Cell 2, respectively.
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Table 8.3.2.1B-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with TM9
interference model

parameter Unit Cell 1 Cell 2
) o dB 0 0
Downlink power A
allocation Pe dB 0 (Note 1) 0
o dB -3 -3
Cell-specific reference signals Antenna ports 0,1 Antenna ports 0,1
. Antenna ports
CSl reference signals 15,..18 N/A
CSI-RS periodicity and
subframe offset Tcsirs / Acsi-rs Subframes 574 N/A
Csl refe_rence_ signal 0 N/A
configuration
N, at antenna port dBm/215kH -98 N/A
DIP (Note 2) dB N/A -1.73
BW channel MHz 10 10
Cyclic Prefix Normal Normal
Cell Id 0 126
Number of control OFDM
2 2
symbols
PDSCH transmission mode 9 N/A
As specified in
Beamforming model clause B.4.3 N/A
(Note 4, 5)
Interference model N/A As specified in
clause B.5.4
Probability of Rank 1 N/A 70
occurrence of
transmission rank Rank 2 N/A 30
in interfering cells
Precoder update granularity PRB 50 6
PMI delay (Note 5) ms 10or11 N/A
Reporting interval ms 5 N/A
Reporting mode PUCCH 1-1 N/A
CodeBookSubsetRestriction 0000000000000000
bitmap 0000000000000000 N/A
0000000000000000
1111111111111111
Symbols for unused PRBs OCNG (Note 6) N/A
No simultaneous
transmission on the
. . other antenna port in
Simultaneous transmission (7 or 8) not used for N/A
the input signal
under test
Note 1: P,=1
Note 2:  The respective received power spectral density of each interfering cell relative to
NOC' is defined by its associated DIP value as specified in clause B.5.1.
Note 3:  The modulation symbols of the signal under test in Cell 1 are mapped onto
antenna port 7 or 8.
Note 4:  The precoder in clause B.4.3 follows UE recommended PMI.
Note 5:  If the UE reports in an available uplink reporting instance at subrame SF#n based
on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI
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cannot be applied at the eNB downlink before SF#(n+4).

Note 6:

These physical resource blocks are assigned to an arbitrary number of virtual UEs

with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs

shall be uncorrelated pseudo random data, which is QPSK modulated.
All cells are time-synchronous.

Note 7:

Table 8.3.2.1B-2: Enhanced Performance Requirement Type A, CDM-multiplexed DM RS with TM9
interference model

Test Referenc OCNG Propagation Correlatio Reference Value UE
Number e Pattern Conditions n Matrix Categor
Channel | Celll | Cell2 | Cell1 | Cell 2 and Fraction of SINR y
Antenna Maximum (dB)
Configurat | Throughput (%) | (Note
ion (Note 2)
3)
1 R.48 TDD OP.1 N/A EVA5 | EVAS5 4x2 Low 70 -1.0 21
TDD
Note 1:  The propagation conditions for Cell 1 and Cell 2 are statistically independent.
Note 2. SINR corresponds to ES/NOC' of Cell 1 as defined in clause 8.1.1.
Note 3:  Correlation matrix and antenna configuration parameters apply for each of Cell 1 and Cell 2.
8.3.2.1C Single-layer Spatial Multiplexing (demodulation subframe overlaps with

The requirements are specified in Table 8.3.2.1.C -2, with the addition of parametersin Table 8.3.2.1.C -1. The purpose
isto verify the performance of the antenna ports 7 or 8 without a simultaneous transmission on the other antenna port in
the serving cell if the PDSCH transmission in the serving cell takes place in subframes that overlap with ABS[9] of the

aggressor cell ABS and CRS assistance information are configured)

aggressor cell with CRS assistance information. In Table 8.3.2.1.C -1, Cell 1 isthe serving cell, and Cell 2 and Cell 3
are the aggressor cells. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2 and
Cell 3isaccording to Annex C.3.3, respectively. The CRS assistance information [ 7] includes Cell 2 and Cell 3.
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Table 8.3.2.1.C-1: Test parameters of TM9-Single-Layer (2 CSI-RS ports) — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2 Cell 3
Uplink downlink Configuration 1 1 1
Special subframe configuration 4 4 4
Pa dB 0 -3 -3
Downlink power
allocation Ps dB 0 (Note 1) -3 (Note 1) -3 (Note 1)
c dB -3 N/A N/A
Noa dBm/15kHz -98 (Note 2) N/A N/A
N at antenna port Noc2 dBm/15kHz -98 (Note 3) N/A N/A
N, dBm/15kHz -93 (Note 4) N/A N/A
= Reference Value
ES/NOC? dB in Table 2 12 10
BW channel MHz 10 10 10
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 1 126
Cell-specific reference signals Antenna ports 0,1
CSil reference signals Antelng ?g orts N/A N/A
CSI-RS periodicity and
subframe offset Subframes 5/4 N/A N/A
Tcsirs / Acsirs
CSil refe_rence_ signal 8 N/A N/A
configuration
Zero-power CSI-RS
configuration Subframes / 001000[3'0/000000 N/A N/A
Icsi-rs / ZeroPowerCSI-RS bitmap 00]
bitmap
0000000001 0000000001
ABS pattern (Note 5) N/A 0000000001 | 0000000001
RLM/RRM Measurement 0000000001 N/A N/A
Subframe Pattern (Note 6) 0000000001
0000000001
CSI Subframe Sets Cesio 0000000001 N/A NIA
(Note7) 1100111000
Cesit 1100111000 N/A N/A
Number of control OFDM 2 Note 8 Note 8
symbols
PDSCH transmission mode TM9-1layer Note 9 Note 9
Frequency
. . domain: 1 PRG
Precoding granularity Time domain: 1 N/A N/A
ms
Beamforming model Annex B.4.1 N/A N/A
Cyclic prefix Normal Normal Normal
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Note 1:
Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

Note 9:

Note 10:

Note 11:

Note 12:
Note 13:

Note 14

P, =1.

This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a

subframe overlapping with the aggressor ABS.
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the

aggressor ABS.

This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-

ABS.

ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is

overlapped with the ABS subframe of aggressor cell and the subframe is available in the

definition of the reference channel.

Time-domain measurement resource restriction pattern for PCell measurements as defined

in [7].

As configured according to the time-domain measurement resource restriction pattern for

CSI measurements defined in [7].

The number of control OFDM symbols is not available for ABS and is 2 for the subframe

indicated by “0” of ABS pattern.
Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3
applying OCNG pattern as defined in Annex A.5.

If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at

the eNB downlink before SF#(n+4).

For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms and

4ms.

The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.
SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.

The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.

Test Reference OCNG Pattern Propagation Correlation Reference Value UE
Number Channel Conditions (Notel) Matrix and Cate
Celll | Cell2 | Cell3 | Celll | Cell2 | Cell 3 Antenna Fraction of SNR gory
Configurati Maximum (dB)
on (Note 2) | Throughput | (Note
(%) 3)
1 R.51TDD | OP.1 | OP.1 | OP.1 EVA5 2x2 Low 70 8.5 22
TDD TDD TDD
Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:  SNR corresponds to ES/NOC2 of cell 1.
8.3.2.2 Dual-Layer Spatial Multiplexing

For dual-layer transmission on antenna ports 7 and 8 upon detection of a PDCCH with DCI format 2B, the requirements
are specified in Table 8.3.2.2-2, with the addition of the parametersin Table 8.3.2.2-1 and the downlink physical

channel setup according to Annex C.3.2. The purpose of these testsisto verify the rank-2 performance for full RB

alocation.
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Parameter Unit Test 1 Test 2
Downlink | Pa dB 0 0
power Pr dB 0 (Note 1) 0 (Note 1)
allocation p aB 3 3
Cell-specific Antenna port 0 and antenna port
reference 1
symbols
Beamforming Annex B.4.2
model
N, at antenna dBm/15kHz .08 .08
port
Symbols for OCNG OCNG
unused PRBs (Note 2) (Note 2)
Number of
allocated PRB 50 50
resource blocks
PDSCH
transmission 8 8
mode
Note 1: P, =1
Note 2:  These physical resource blocks are assigned to an arbitrary

number of virtual UEs with one PDSCH per virtual UE; the data
transmitted over the OCNG PDSCHs shall be uncorrelated pseudo
random data, which is QPSK modulated.

Table 8.3.2.2-2: Minimum performance for CDM-multiplexed DM RS (FRC)

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE
number and MCS Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.31 TDD OP.1 TDD EVAS5 2x2 Low 70 4.5 22
QPSK 1/3
2 10 MHz R.32 TDD OP.1 TDD EPA5 2x2 Medium 70 21.7 22
16QAM 1/2
8.3.2.3 Dual-Layer Spatial Multiplexing (with multiple CSI-RS configurations)

For dual-layer transmission on antenna ports 7 and 8 upon detection of a PDCCH with DCI format 2C, the requirements
are specified in Table 8.3.2.3-2, with the addition of the parametersin Table 8.3.2.3-1 where Cell 1 isthe serving cell
and Cell 2 istheinterfering cell. The downlink physical channel setup is set according to Annex C.3.2. The purpose of
these testsisto verify the rank-2 performance for full RB alocation, to verify rate matching with multiple CSl reference
symbol configurations with non-zero and zero transmission power, and to verify that the UE correctly estimate SNR.

Table 8.3.2.3-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-
RS configurations

arameter Unit Testl
P Cell 1 Cell 2
dB 4 0
Downlink power P
allocation Ps dB 4 (Note 1) 0
c dB -3 -3
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Cell-spec_lflc reference Antenna ports 0 Antenna ports 0 and 1
signals and 1
Cell ID 0 126
. Antenna ports
CSil reference signals 15.16 NA
Beamforming model Annex B.4.2 NA
CSI-RS periodicity and
subframe offset Subframes 5/4 NA
Tcsirs / Acsirs
Csl refe_rence_ signal 8 NA
configuration
Zero-power CSI-RS
Congfj}'on Subframes 4] NA
ZeroPowerCSI-RS / bitmap 0010000000000000
bitmap
N, atantenna port | dBm/15kHz -98 -98
- eference Value in est specific,
E /N Ref Value i T ifi
s/ " Toc Table 8.3.2.3-2 7.25dB
Symbols for unused
PRBs OCNG (Note 2) NA
Number of allocated
resource blocks (Note 2) PRB 50 NA
Slmultanepus No NA
transmission
PDSCH transmission 9 Blanked
mode
Note 1. P, =1
Note 2:  These physical resource blocks are assigned to an arbitrary number of

virtual UEs with one PDSCH per virtual UE; the data transmitted over the
OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK

modulated.

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE
number and MCS Channel Pattern Condition Matrix and Cate
Celll | Cell2 | Cell1l | Cell 2 Antenna Fraction of SNR gory
Configurati Maximum (dB)
on Throughput
(%)
1 10 MHz R.51 TDD OP.1 N/A ETUS5 | ETUS 2x2 Low 70 [14.8] 2-8
16QAM 1/2 TDD
Note 1:  The propagation conditions for Cell 1 and Cell 2 are statistically independent.
Note 2:  Correlation matrix and antenna configuration parameters apply for each of Cell 1 and Cell 2.
Note 3:  SNR corresponds to ES/NOC of Cell 1.
8.3.2.4 Performance requirements for DCI format 2D and non Quasi Co-located
Antenna Ports
8.3.24.1 Minimum requirement with Same Cell ID (with single NZP CSI-RS resource)

The requirements are specified in Table 8.3.2.4.1-3, with the additional parametersin Table 8.3.2.4.1-1 and Table
8.3.2.4.1-2. The purpose of thistest isto verify the UE capability of supporting non quasi-colocated antenna ports when
the UE receives DCI format 2D in a scenario where the two transmission point share the same Cell ID. In particular the

test verifies that the UE, configured with quasi co-location type B, performs correct tracking and compensation of the
timing difference between two transmission points, channel parameters estimation and rate matching according to the
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‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ (PQI) signalling defined in [6], configured according to Table
8.3.2.4.1-2. InTable 8.3.2.4.1-1 and 8.3.2.4.1-2, transmission point 1 (TP 1) isthe serving cell and transmission point 2
(TP 2) transmits PDSCH. The downlink physical channel setup for TP 1 isaccording to Table C.3.4-1 and for TP 2

according to Table C.3.4-2.

Table 8.3.2.4.1-1: Test Parameters for quasi co-location type B: same Cell ID

Parameter Unit TP 1 TP 2
) o) dB 0 0
Downlink power A
allocation Ps dB 0 (Note 1) 0
o dB -3 -3
Cell-specific reference signals Antenna ports 0,1 (Note 2)
CSI-RS 0 antenna ports NA Port {15,16}
qcl-CSI-RS-ConfigNZPId-r11,
CSI-RS 0 periodicity and Subframes NA 5/4
subframe offset Tcsi.rs / Acsi-rs
gcl-CSI-RS-ConfigNZPId-r11, NA 8
CSI-RS 0 configuration
csi-RS-ConfigzPId-r11, Zero-
power CSI-RS 0 configuration NA 4/
Icsirs / 0000010000000000
ZeroPower CSI-RS bitmap
N, at antenna port dBm/215kH -98 -98
- Reference point in Reference point in
E,/Ne, dB Table 8.32.41-3 | Table8.3.2.4.1-3
BW channel MHz 10 10
Cyclic Prefix Normal Normal
Cell Id 0 0
Number of control OFDM
2 2
symbols
PDSCH transmission mode Blanked 10
Number of allocated PRB PRB NA 50
gcl-Operation, ‘PDSCH RE
Mapping and Quasi-Co- Type B, ‘00’
Location Indicator’
) Reference point in
Time offset between TPs us NA Table 8.3.2.4.1-3
Frequency error between TPs Hz NA 0
. As specified in
Beamforming model NA clause B.4.1
Symbols for unused PRBs NA OCNG (Note 3)

Note 1:

Noet 2:
Note 3:

P =1

REs for antenna ports 0 and 1 have zero transmission power.
These physical resource blocks are assigned to an arbitrary number of virtual UEs

with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs
shall be uncorrelated pseudo random data, which is QPSK modulated.
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Table 8.3.2.4.1-2 Configurations of PQI and DL transmission hypothesis for each PQI set

PQI set Parameters in each PQI set DL transmission
index hypothesis for each
PQI Set
NZP CSI-RS Index (For quasi ZP CSI-RS configuration TP 1 TP 2
co-location)
PQIl set 0 CSI-RS 0 ZP CSI-RS 0 Blanked | PDSCH

Table 8.3.2.4.1-3: Minimum performance for quasi co-location type B: same Cell ID

Test Reference OGCN Time Propagation Correlation Reference Value UE
Number Channel pattern offset Conditions Matrix and Category
between (Notel) Antenna
TP1 | TP2 | TPs(us) | TP1 | TP 2 | Configuration Fraction of SNR
(Note 2) Maximum (dB)
Throughput | (Note
(%) 3)
1 R.52 TDD NA OP.1 2 EPA EPA 2x2 Low 70 12 22
TDD
2 R.52 TDD NA OP.1 -0.5 EPA EPA 2x2 Low 70 12.4 22
TDD

Note 1:  The propagation conditions for TP 1 and TP 2 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for TP 1 and TP 2.

Note 3:  SNR corresponds to E_/ N__of TP 2 as defined in clause 8.1.1.

8.3.2.4.2 Minimum requirements with Same Cell ID (with multiple NZP CSI-RS resources)

The requirements are specified in Table 8.3.2.4.2-3, with the additional parametersin Table 8.3.2.4.2-1 and 8.3.2.4.2-2.
The purpose of thistest isto verify the UE capability of supporting non quasi-col ocated antenna ports when the UE
receives DCI format 2D in a scenario where the two transmission point share the same Cell ID. In particular the test
verifiesthat the UE, configured with quasi co-location type B, performs correct tracking and compensation of the
timing difference between two transmission points, channel parameters estimation and rate matching according to the
‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ (PQI) signalling defined in [6]. 1n8.3.2.4.2-1 and 8.3.2.4.2-2,
transmission point 1 (TP 1) isthe serving cell transmitting PDCCH, synchronization signals and PBCH, and
transmission point 2 (TP 2) hassame Cell ID as TP 1. Multiple NZP CSI-RS resources and ZP CSI-RS resources are
configured. In each sub-frame, DL PDSCH transmission is dynamically switched between 2 TPs with multiple PDSCH
RE Mapping and Quasi-Co-L ocation Indicator configuration (PQI). Configurations of PDSCH RE Mapping and Quasi-
Co-Location Indicator and downlink transmission hypothesis are defined in Table 8.3.2.4.2-2. The downlink physical
channel setup for TP 1 isaccording to Table C.3.4-1 and for TP 2 according to Table C.3.4-2.
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Table 8.3.2.4.2-1 Test Parameters for timing offset compensation with DPS transmission

parameter Unit TP 1 TP 2
dB 0 0
Downlink power P
allocation Pe dB 0 (Note 1) 0
G dB -3 -3
. As specified in
Beamforming model N/A clause B.4.1
Cell-specific reference signals Antenna ports 0,1 (Note 2)
. Antenna ports
CSil reference signals 0 (15,16} N/A
CSI-RS 0 periodicity and
subframe offset Tcsi-rs / AcsI-Rs Subframes 5/4 N/A
Csl _refere_nce signal 0 0 N/A
configuration
. Antenna ports
CSil reference signals 1 N/A (15,16}
CSI-RS 1 periodicity and
subframe offset Tcsi-rs / AcsI-Rs Subframes N/A 5/4
Csl _refere_nce signal 1 N/A 8
configuration
Zero-power CSI-RS 0
configuration Subframes 4/ N/A
Icsi-rs / /bitmap 0010000000000000
ZeroPower CSI-RS bitmap
Zero-power CSI-RS1
configuration Subframes N/A 4/
Icsi-rs / /bitmap 0000010000000000
ZeroPower CSI-RS bitmaps
E /N dB Reference Value in Reference Value in
s/~ Toc Table 8.3.2.4.2-3 Table 8.3.2.4.2-3
dBm/15kH
o€ at antenna port z -98 -98
BW channel MHz 10 10
Cyclic Prefix Normal Normal
Cell Id 0 0
Number of control OFDM
2 2
symbols
_— Reference Value in
Timing offset between TPs N/A Table 8.3.2.4.2-3
Frequency offset between TPs Hz N/A 0
Number of allocated resource PRB 50 50
blocks
PDSCH transmission mode 10 10
Probability of occurrence of % 30 70

PDSCH transmission(Note 3)

Symbols for unused PRBs

OCNG (Note 4)

OCNG (Note 4)

Note 1: P,=1
Note 2:
Note 3:

REs for antenna ports 0 and 1 have zero transmission power.
PDSCH transmission from TPs shall be randomly determined independently for

each subframe. Probabilities of occurrence of PDSCH transmission from TPs are
specified. Note 4: These physical resource blocks are assigned to an arbitrary
number of virtual UEs with one PDSCH per virtual UE; the data transmitted over
the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK

modulated.
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Table 8.3.2.4.2-2 Configurations of PQI and DL transmission hypothesis for each PQI set

PQI set Parameters in each PQI set DL transmission
index hypothesis for
each PQI Set
NZP CSI-RS Index (For quasi ZP CSI-RS configuration TP 1 TP 2
co-location)
PQlset0 | CSI-RSO ZP CSI-RS 0 PDSCH | Blanked
PQlsetl | CSI-RS1 ZP CSI-RS 1 Blanked | PDSCH

Table 8.3.2.4.2-3 Performance Requirements for timing offset compensation with DPS transmission

Test Timing Reference OCNG Propagation Correlation Reference Value UE
Number | offset(us) | Channel Pattern Conditions Matrix and Category
TP1|TP2 | TP1 | TP2 Antenna Fraction of | SNR

Configuration | Maximum (dB)
(Note 2) Throughput | (Note

(%) 3)
1 2 R.53TDD | OP.1 | ORP.1 | EPA5 | EPAS | 2x2 Low 70 12.3 22
TDD | TDD
2 -0.5 R.53TDD | OP.1 | ORP.1 | EPA5 | EPA5 | 2x2 Low 70 12.5 22
TDD | TDD

Note 1:  The propagation conditions for TP 1and TP 2 are statistically independent.
Note 2:  Correlation matrix and antenna configuration parameters apply for each of TP 1 and TP 2.

Note 3:  SNR corresponds to ES/Noc of both TP 1 and TP 2 as defined in clause 8.1.1.

8.3.24.3 Minimum requirement with Different Cell ID and Colliding CRS (with single NZP
CSI-RS resource)

The requirements are specified in Table 8.3.2.4.3-2, with the additional parametersin Table 8.3.2.4.3-1. The purpose of
thistest isto verify the UE capability of supporting non quasi-colocated antenna ports when the UE receives DCI
format 2D in a scenario where the two transmission points have different Cell ID and colliding CRS. In particular the
test verifies that the UE, configured with quasi co-location type B, performs correct tracking and compensation of the
frequency difference between two transmission points, channel parameters estimation and rate matching behaviour
according to the ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ signalling definedin [6]. In 8.3.2.4.3-1,
transmission point 1 (TP 1) is serving cell transmitting PDCCH, synchronization signals and PBCH, and transmission
point 2 (TP 2) transmits PDSCH with different Cell ID. The downlink physical channel setup for TP 1 is according to
Table C.3.4-1 and for TP 2 according to Table C.3.4-2.

Table 8.3.2.4.3-1 Test Parameters for quasi co-location type B with different Cell ID and Colliding CRS

parameter Unit TP 1 TP 2
dB 0 0
Downlink power Pa
allocation Ps dB 0 (Note 1) 0
c dB -3 3
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; As specified in
Beamforming model N/A clause B.4.2
Cell-specific reference signals Antenna ports 0,1 Antenna ports 0,1
. Antenna ports
CSil reference signals 0 N/A (15,16}
CSI-RS 0 periodicity and
subframe offset Tcsirs / AcsI-Rs Subframes N/A 574
Csl refergnce §|gnal 0 N/A 0
configuration
Zero-power CSI-RS 0
configuration Subframes N/A 4/
Icsirs / /bitmap 0010000000000000
ZeroPower CSI-RS bitmap
Reference point in .
— Reference Value in
E./N,, dB Table 8.32.432+ | Reolenoe yaue)
4dB
dBm/15kH
o¢ at antenna port z 98 98
BW channel MHz 10 10
Cyclic Prefix Normal Normal
Cell Id 0 126
Number of control OFDM
1 2
symbols
Timing offset between TPs us N/A 0
Frequency offset between TPs Hz N/A 200
qcl-Operation, ‘PDSCH RE
Mapping and Quasi-Co- Type B, ‘00’
Location Indicator’
PDSCH transmission mode Blank 10
Number of allocated resource
block N/A 50
Symbols for unused PRBs N/A OCNG(Note2)
Note 1. P, =1
Note 2:  These physical resource blocks are assigned to an arbitrary number of virtual UEs

with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs
shall be uncorrelated pseudo random data, which is QPSK modulated.

ETSI TS 136 101 V11.11.0 (2015-04)

Table 8.3.2.4.3-2 Performance Requirements for quasi co-location type B with different Cell ID and

Colliding CRS
Test Reference OCNG Propagation Correlation Reference Value UE
Number Channel Pattern Conditions Matrix and Category
(Notel) Antenna
TP 1 TP 2 TP 1 TP 2 | Configuration | Fraction of SNR
(Note 2) Maximum (dB)
Throughput | (Note 3)
(%)
1 R.54 TDD N/A OP.1 | EPA5 | ETUS 2x2 Low 70 14.7 22
TDD
Note 1:  The propagation conditions for TP 1 and TP 2 are statistically independent.
Note 2:  Correlation matrix and antenna configuration parameters apply for each of TP 1 and TP 2.
Note 3:  SNR corresponds to ES/NOC of TP 2 as defined in clause 8.1.1.
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The receiver characteristics of the PDCCH/PCFICH are determined by the probability of miss-detection of the
Downlink Scheduling Grant (Pm-dsg). PDCCH and PCFICH are tested jointly, i.e. a miss detection of PCFICH implies

amiss detection of PDCCH

8.4.1

FDD

The parameters specified in Table 8.4.1-1 are valid for all FDD tests unless otherwise stated.

8.4.1.1

Table 8.4.1-1: Test Parameters for PDCCH/PCFICH

. Single antenna Transmit
Parameter Unit port diversity
Number of PDCCH symbols symbols 2 2
Number of PHICH groups (Ng) 1 1
PHICH duration Normal Normal
Unused RE-s and PRB-s OCNG OCNG
Cell ID 0 0
PDCCH_RA
PHICH_RA dB 0 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB dB 0 3
PHICH_RB
OCNG_RB
N, at antenna port dBm/15kHz -98 -98
Cyclic prefix Normal Normal

Single-antenna port performance

For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 8.4.1.1-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.4.1.1-1: Minimum performance PDCCH/PCFICH

Test Bandwidth Aggregation Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration | Pm-dsg (%) SNR (dB)
and
correlation
Matrix
10 MHz 8 CCE R.15 FDD OP.1 FDD ETU70 1x2 Low 1 -1.7

8.4.1.2 Transmit diversity performance

8.4.1.2.1 Minimum Requirement 2 Tx Antenna Port

For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 8.4.1.2.1-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.4.1.2.1-1: Minimum performance PDCCH/PCFICH

Test Bandwidth | Aggregation | Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration Pm-dsg (%) | SNR (dB)
and correlation
Matrix
1 10 MHz 4 CCE R.16 FDD OP.1 FDD EVA70 2Xx2Low 1 -0.6
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For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 8.4.1.2.2-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.4.1.2.2-1: Minimum performance PDCCH/PCFICH

Test Bandwidth | Aggregation | Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration Pm-dsg SNR
and correlation (%) (dB)
Matrix
1 5 MHz 2 CCE R.17 FDD OP.1 FDD EPA5 4 x 2 Medium 1 6.3

8.4.1.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with

aggressor cell ABS)

For the parameters for non-MBSFN ABS specified in Table 8.4.1-1 and Table 8.4.1.2.3-1, the average probability of a
missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.2.3-2. The downlink

physical setup isin accordance with Annex C.3.2 and Annex C.3.3. In Table 8.4.1.2.3-1, Cell 1 isthe serving cell, and
Cell 2 isthe aggressor cell. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2
is according to Annex C.3.3, respectively.

For the parameters for MBSFN ABS specified in Table 8.4.1-1 and Table 8.4.1.2.3-3, the average probability of a
missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.2.3-4. The downlink
physical channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 is according to Annex C.3.3, respectively.
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Table 8.4.1.2.3-1: Test Parameters for PDCCH/PCFICH — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2
PDCCH_RA
PHICH_RA dB -3 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB 4B 3 3
PHICH_RB
OCNG_RB
Noa dBm/15kHz -100.5 (Note 1) N/A
N, at antenna port N2 dBm/15kHz -98 (Note 2) N/A
N3 dBm/15kHz -95.3 (Note 3) N/A
_ Reference Value
E./N.. dB in Table 8.4.1.2.3- 15
2
BW channel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells us 2.5 (synchronous cells)
Cell Id 0 1
00000100
00000100
ABS pattern (Note 4) N/A 00000100
01000100
00000100
00000100 N/A
RLM/RRM Measurement Subframe 00000100
Pattern (Note 5) 00000100
00000100
00000100
00000100
00000100
Ccsio 00000100 N/A
01000100
CSI Subframe Sets 00000100
(Note 6) 11111011
11111011
Cesit 11111011 N/A
10111011
11111011
Number of control OFDM symbols 3
Number of PHICH groups (Ng) 1
PHICH duration Extended
Unused RE-s and PRB-s OCNG
Cyclic prefix Normal Normal

This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10, #12, #13 of a subframe
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
ABS pattern as defined in [9]. PDCCH/PCFICH other than that associated with SIB1/Paging
are transmitted in the serving cell subframe when the subframe is overlapped with the ABS
Time-domain measurement resource restriction pattern for PCell measurements as defined in

As configured according to the time-domain measurement resource restriction pattern for CSI

Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll

Note 1:
overlapping with the aggressor ABS.
Note 2:
aggressor ABS.
Note 3:
Note 4:
subframe of aggressor cell.
Note 5:
[71;
Note 6:
measurements defined in [7];
Note 7:
and Cell2 is the same.
Note 8:  SIB-1 will not be transmitted in Cell2 in the test.
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Table 8.4.1.2.3-2: Minimum performance PDCCH/PCFICH — Non-MBSFN ABS

Test Aggregati | Referen | OCNG Pattern Propagation Correlation Reference
Numb on Level ce Conditions Matrix and Value
er Channel (Note 1) Antenna
Celll | Cell2 | Celll | Cell 2 Configuration Pm- SNR
dsg (dB)
(%) (Note
2)
1 8 CCE R15-1 OP.1 | OP.1 | EVA5 | EVA5 2x2 Low 1 -3.9
FDD FDD FDD
Note 1:  The propagation conditions for Cell 1 and Cell 2 are statistically independent.
Note 2:  SNR corresponds to ES/Noc2 of cell 1.
Note 3:  The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.
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Table 8.4.1.2.3-3: Test Parameters for PDCCH/PCFICH — MBSFN ABS

Parameter Unit Cell 1 Cell 2
PCFICH_RA
PDCCH_RA
PHICH_RA dB -3 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB
PHICH_RB dg -3 -3
OCNG_RB
Noe dBm/15kHz -100.5 (Note 1) N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 2) N/A
N, dBm/15kHz -95.3 (Note 3) N/A
_ Reference Value
E./N,., dB in Table 8.4.1.2.3- 15
4
BW channel MHz 10 10
Subframe Configuration Non-MBSFN MBSFN
Time Offset between Cells us 2.5 (synchronous cells)
Cell Id 0 126
0001000000
0100000010
ABS pattern (Note 4) N/A 0000001000
0000000000
0001000000 N/A
RLM/RRM Measurement Subframe 0100000010
Pattern (Note 5) 0000001000
0000000000
0001000000
0100000010
Cesio 0000001000 N/A
CSI Subframe Sets 0000000000
(Note 6) 1110111111
1011111101
Cesia 1111110111 N/A
1111111111
N/A 001000
. 100001
MBSFN Subframe Allocation (Note 9) 000100
000000
Number of control OFDM symbols 3
Number of PHICH groups (Ng) 1
PHICH duration extended
Unused RE-s and PRB-s OCNG
Cyclic prefix Normal Normal
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Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #4, #5, #6, #7, #8, #9, #10, #11, #12, #13
of a subframe overlapping with the aggressor ABS.

Note 2:  This noise is applied in OFDM symbols #0 of a subframe overlapping with the aggressor ABS.

Note 3:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 4:  ABS pattern as defined in [9]. The 4™, 12", 19" and 27" subframes indicated by ABS pattern
are MBSFN ABS subframes. PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is
overlapped with the MBSFN ABS subframe of aggressor cell and the subframe is available in
the definition of the reference channel.

Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
[71.

Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSlI
measurements defined in [7].

Note 7:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll
and Cell2 is the same.

Note 8:  SIB-1 will not be transmitted in Cell2 in this test.

Note 9: MBSFN Subframe Allocation as defined in [7], four frames with 24 bits is chosen for MBSFN
subframe allocation.

Note 10: The maximum number of uplink HARQ transmission is limited to 2 so that each PHICH
channel transmission is in a subframe protected by MBSFN ABS in this test.

Table 8.4.1.2.3-4: Minimum performance PDCCH/PCHICH — MBSFN ABS

Test Aggregati | Reference OCNG Propagation Correlation Reference Value
Numb on Level Channel Pattern Conditions Matrix and
er (Note 1) Antenna
Celll1 | Cell2 | Cell1 | Cell 2 | Configurati Pm- SNR
on dsg (dB)
(%) (Note 2)
1 8 CCE R15-1 FDD | OP.1 | OP.1 | EVA5 | EVAS 2x2 Low 1 -4.2
FDD FDD
Note 1:  The propagation conditions for Cell 1 and Cell2 are statistically independent.
Note 2. SNR corresponds to ES/NOC2 of cell 1.
Note 3:  The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.

8.4.1.2.4 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with
aggressor cell ABS and CRS assistance information are configured)

For the parameters for non-MBSFN ABS specified in Table 8.4.1-1 and Table 8.4.1.2.4-1, the average probability of a
missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.2.4-2.

For the parameters for MBSFN ABS specified in Table 8.4.1-1 and Table 8.4.1.2.4-3, the average probability of a
missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.2.4-4.

InTables8.4.1.2.4-1 and 8.4.1.2.4-3, Cell 1 isthe serving cell, and Cell 2 and Cell3are the aggressor cells. The
downlink physical channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 and Cell 3 is according to Annex
C.3.3, respectively. The CRS assistance information [7] including Cell 2 and Cell 3 is provided.
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Table 8.4.1.2.4-1: Test Parameters for PDCCH/PCFICH — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2 Cell 3
PDCCH_RA
PHICH_RA dB -3 -3 -3
Downlink power OCNG_RA
: PCFICH_RB
allocation -
PDCCH_RB 4B 3 3 3
PHICH_RB
OCNG_RB
Noa dBm/15kHz -98(Note 1) N/A N/A
N at antenna Noe dBm/15kHz -98 (Note 2) N/A N/A
ort
P N, dBm/15kHz -93 (Note 3) N/A N/A
_ Reference
ES/NOC2 dB Value in Table 5 3
8.4.1.2.4-2
BWChannel MHZ 10 10 10
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
00000100 00000100
00000100 00000100
ABS pattern (Note 4) N/A 00000100 00000100
00000100 00000100
00000100 00000100
00000100
RLM/RRM Measurement 88888188 N/A N/A
Subframe Pattern (Note 5) 00000100
00000100
00000100
00000100
Ccsio 00000100 N/A N/A
00000100
CSI Subframe 00000100
Sets (Note 6) 11111011
11111011
Ccsi 11111011 N/A N/A
11111011
11111011
Number of control OFDM symbols 2 Note 7 Note 7
Number of PHICH groups (Ng) 1 N/A N/A
PHICH duration Normal N/A N/A
Unused RE-s and PRB-s OCNG OCNG OCNG
Cyclic prefix Normal Normal Normal
Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.
Note 2:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.
Note 3:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 4:  ABS pattern as defined in [9]. PDCCH/PCFICH other than that associated with SIB1/Paging are
transmitted in the serving cell subframe when the subframe is overlapped with the ABS
subframe of aggressor cell.
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
[71;
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7];
Note 7:  The number of control OFDM symbols is not available for ABS and is 2 for the subframe
indicated by “0” of ABS pattern.
Note 8:  The number of the CRS ports in Cell1, Cell2 and Cell 3is the same.
Note 9:  SIB-1 will not be transmitted in Cell2 and Cell 3 in the test.
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Table 8.4.1.2.4-2: Minimum performance PDCCH/PCFICH — Non-MBSFN ABS

Test Aggregati | Reference OCNG Pattern Propagation Correlation Reference Value
Number on Level Channel Conditions (Note 1) Matrix and
Celll [ Cell2 | Cell3 | Celll | Cell2 | Cell3 Antenna Pm- SNR
Configuration dsg (dB)
(Note 2) (%) (Note 3)
1 8 CCE R.15-2 OP.1 OP.1 OP.1 | EVA5 | EVAS5 | EVAS 2x2 Low 1 -2.2
FDD FDD FDD FDD

Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.

Note 3:  SNR corresponds to ES/NOC2 of cell 1.
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Table 8.4.1.2.4-3: Test Parameters for PDCCH/PCFICH — MBSFN ABS

Parameter Unit Cell 1 Cell 2 Cell 3
PDCCH_RA
PHICH_RA dB -3 -3 -3
Downlink power OCNG_RA
P PCFICH_RB
allocation -
PDCCH_RB 4B 3 3 3
PHICH_RB
OCNG RB
Noa dBm/15kHz -98(Note 1) N/A N/A
N at antenna Noe dBm/15kHz | -98 (Note 2) N/A N/A
ort
P N, dBm/15kHz -93 (Note 3) N/A N/A
Reference
= Value in
E./N_, dB Table 5 3
8.4.1.2.4-4
BW channel MHz 10 10 10
Subframe Configuration Non-MBSFN MBSFN MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
0001000000 0001000000
0100000010 0100000010
ABS patter (Note 4) N/A 0000001000 | 0000001000
0000000000 0000000000
0001000000
RLM/RRM Measurement Subframe 0100000010 N/A N/A
Pattern (Note 5) 0000001000
0000000000
0001000000
0100000010
Cesio 0000001000 NIA N/A
CSI Subframe 0000000000
Sets (Note 6) 1110111111
1011111101
Cesia 1111110111 N/A N/A
1111111111
001000 001000
MBSFN Subframe Allocation (Note N/A 100001 100001
7) 000100 000100
000000 000000
Number of control OFDM symbols 2 Note 8 Note 8
Number of PHICH groups (Ng) 1 N/A N/A
PHICH duration Normal N/A N/A
Unused RE-s and PRB-s OCNG OCNG OCNG
Cyclic prefix Normal Normal Normal
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Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #4, #5, #6, #7, #8, #9, #10, #11, #12, #13 of
a subframe overlapping with the aggressor ABS.
Note 2:  This noise is applied in OFDM symbols #0 of a subframe overlapping with the aggressor ABS.
Note 3:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 4:  ABS pattern as defined in [9]. The 4™, 12", 19" and 27" subframes indicated by ABS pattern
are MBSFN ABS subframes. PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped
with the MBSFN ABS subframe of aggressor cell and the subframe is available in the definition
of the reference channel.
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
[71.
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSl
measurements defined in [7].
Note 7:  MBSFN Subframe Allocation as defined in [7], four frames with 24 bits are chosen for MBSFN
subframe allocation.
Note 8:  The number of control OFDM symbols is not available for ABS and is 2 for the subframe
indicated by “0” of ABS pattern.
Note 9:  The maximum number of uplink HARQ transmission is limited to 2 so that each PHICH channel
transmission is in a subframe protected by MBSFN ABS in this test.
Note 10: The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.
Note 11: SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.
Table 8.4.1.2.4-4: Minimum performance PDCCH/PCFICH — MBSFN ABS
Test Aggregati | Reference OCNG Pattern Propagation Correlation Reference Value
Number on Level Channel Conditions (Note 1) Matrix and
Celll [ Cell2 | Cell3 | Celll | Cell2 | Cell3 Antenna Pm- SNR
Configuration dsg (dB)
(Note 2) (%) (Note 3)
1 8 CCE R.15-2 OP.1 | OP.1 | OP.1 | EVAS5 | EVA5 | EVAS 2x2 Low 1 -2.0
FDD FDD FDD FDD
Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:  SNR corresponds to ES/NOC2 of cell 1.
8.4.2 TDD

The parameters specified in Table 8.4.2-1 are valid for all TDD tests unless otherwise stated.
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Table 8.4.2-1: Test Parameters for PDCCH/PCFICH

. Single antenna Transmit
Parameter Unit port diversity
Uplink downlink configuration 0 0
(Note 1)
Special subframe configuration 4 4
(Note 2)
Number of PDCCH symbols symbols 2 2
Number of PHICH groups (Ng) 1 1
PHICH duration Normal Normal
Unused RE-s and PRB-s OCNG OCNG
Cell ID 0 0
PDCCH_RA
PHICH_RA dB 0 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB dB 0 3
PHICH_RB
OCNG_RB
N, at antenna port dBm/15kHz -98 -98
Cyclic prefix Normal Normal
ACK/NACK feedback mode Multiplexing Multiplexing
Note 1:  as specified in Table 4.2-2 in TS 36.211 [4].
Note 2:  as specified in Table 4.2-1in TS 36.211 [4].

Single-antenna port performance

Table 8.4.2.1-1: Minimum performance PDCCH/PCFICH

Test Bandwidth Aggregation Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration | Pm-dsg (%) SNR (dB)
and
correlation
Matrix
1 10 MHz 8 CCE R.15 TDD OP.1 TDD ETU70 1x2 Low 1 -1.6
8.4.2.2 Transmit diversity performance
8.4.2.21 Minimum Requirement 2 Tx Antenna Port
For the parameters specified in Table 8.4.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 8.4.2.2.1-1. The downlink physical setup isin accordance with Annex C.3.2.
Table 8.4.2.2.1-1: Minimum performance PDCCH/PCFICH
Test Bandwidth Aggregation Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration Pm-dsg (%) SNR (dB)
and
correlation
Matrix
1 10 MHz 4 CCE R.16 TDD OP.1TDD EVA70 2x2Low 1 0.1
8.4.2.2.2 Minimum Requirement 4 Tx Antenna Port

For the parameters specified in Table 8.4.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg)

shall be below the specified value in Table 8.4.2.2.2-1. The downlink physical setup isin accordance with Annex C.3.2.

ETSI



3GPP TS 36.101 version 11.11.0 Release 11 224 ETSI TS 136 101 V11.11.0 (2015-04)

Table 8.4.2.2.2-1: Minimum performance PDCCH/PCFICH

Test Bandwidth | Aggregation | Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration Pm-dsg | SNR
and correlation (%) (dB)
Matrix
1 5 MHz 2 CCE R.17 TDD OP.1 EPAS 4 x 2 Medium 1 6.5
TDD
8.4.2.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with

aggressor cell ABS)

For the parameters for non-MBSFN ABS specified in Table 8.4.2-1 and Table 8.4.2.2.3-1, the average probability of a
missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.2.3-2. The downlink
physical setup isin accordance with Annex C.3.2 and Annex C.3.3.. In Table 8.4.2.2.3-1, Cell 1 isthe serving cell, and
Cell 2 isthe aggressor cell. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2
is according to Annex C.3.3, respectively.

For the parameters for MBSFN ABS specified in Table 8.4.2-1 and Table 8.4.2.2.3-3, the average probability of a
missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.2.3-4. The downlink
physical channel setup for Cell 1 is according to Annex C3.2 and for Cell 2 is according to Annex C.3.3, respectively.
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Table 8.4.2.2.3-1: Test Parameters for PDCCH/PCFICH — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2
Uplink downlink configuration 1 1
Special subframe configuration 4 4
PDCCH_RA
PHICH_RA dB -3 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB 4B 3 3
PHICH_RB
OCNG_RB
Noa dBm/15kHz -100.5 (Note 1) N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 2) N/A
N3 dBm/15kHz -95.3 (Note 3) N/A
_ Reference Value
ES/N002 dB in Table 1.5
8.4.2.2.3-2
BW channe MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells us 2.5 (synchronous cells)
Cell Id 0 1
0000010001
ABS pattern (Note 4) N/A 0000000001
RLM/RRM Measurement Subframe 0000000001
Pattern(Note 5) 0000000001
0000010001
CSl Subframe Costo 0000000001 N/A
Sets(Note 6) 1100101000
Cesia 1100111000 N/A
Number of control OFDM symbols 3
ACK/NACK feedback mode Multiplexing
Number of PHICH groups (Ng) 1
PHICH duration extended
Unused RE-s and PRB-s OCNG
Cyclic prefix Normal Normal
Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.
Note 2:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.
Note 3:  This noise is applied in OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 4:  ABS pattern as defined in [9]. PDCCH/PCFICH other than that associated with SIB1/Paging
are transmitted in the serving cell subframe when the subframe is overlapped with the ABS
subframe of aggressor cell.
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
[7].
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7].
Note 7:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll
and Cell2 is the same.
Note 8:  SIB-1 will not be transmitted in Cell2 in the test.
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Table 8.4.2.2.3-2: Minimum performance PDCCH/PCFICH — Non-MBSFN ABS

Test Aggregatio | Referenc OCNG Pattern Propagation Correlation Reference
Numbe n Level e Channel Conditions Matrix and Value
r (Note 1) Antenna
Cell 1 Cell 2 Cell 1 Cell 2 | Configuration Pm- SNR
dsg (dB)
(%) (Note
2)
1 8 CCE R15-1 OP.1 OP.1 EVAS5 EVA5 2x2 Low 1 -3.9
TDD TDD TDD
Note 1:  The propagation conditions for Cell 1 and Cell 2 are statistically independent.
Note 2:  SNR corresponds to ES/N002 of cell 1.
Note 3:  The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.
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Table 8.4.2.2.3-3: Test Parameters for PDCCH/PCFICH — MBSFN ABS

Parameter Unit Cell 1 Cell 2
Uplink downlink configuration 1 1
Special subframe configuration 4 4
PCFICH_RA
PDCCH_RA
PHICH_RA de -3 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB
PHICH_RB dB -3 -3
OCNG_RB
Noa dBm/15kHz -100.5 (Note 1) N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 2) N/A
N3 dBm/15kHz -95.3 (Note 3) N/A
~ Reference Value
E./N.. dB in Table 15
8.4.2.2.3-4
BW chanme MHz 10 10
Subframe Configuration Non-MBSFN MBSFN
Time Offset between Cells us 2.5 (synchronous cells)
Cell Id 0 126
0000000001
ABS pattern (Note 4) N/A 0000000001
RLM/RRM Measurement Subframe 0000000001
Pattern(Note 5) 0000000001
0000000001
CSl Subframe Cesio 0000000001 N/A
Sets(Note 6) 1100111000
Cesia 1100111000 N/A
MBSFN Subframe Allocation (Note 9) N/A 000010
Number of control OFDM symbols 3
ACK/NACK feedback mode Multiplexing
Number of PHICH groups (Ng) 1
PHICH duration extended
Unused RE-s and PRB-s OCNG
Cyclic prefix Normal Normal
Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #4, #5, #6, #7, #8, #9, #10, #11, #12, #13
of a subframe overlapping with the aggressor ABS.
Note 2:  This noise is applied in OFDM symbols #0 of a subframe overlapping with the aggressor ABS.
Note 3:  This noise is applied in OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 4:  ABS pattern as defined in [9]. The 10" and 20" subframes indicated by ABS pattern are
MBSFN ABS subframes.PDSCH other than SIB1/paging and its associated PDCCH/PCFICH
are transmitted in the serving cell subframe when the subframe is overlapped with the MBSFN
ABS subframe of aggressor cell and the subframe is available in the definition of the reference
channel.
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
[7].
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSlI
measurements defined in [7].
Note 7:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll
and Cell2 is the same.
Note 8:  SIB-1 will not be transmitted in Cell2 in this test.
Note 9:  MBSFN Subframe Allocation as defined in [7], one frame with 6 bits is chosen for MBSFN
subframe allocation.
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Table 8.4.2.2.3-4: Minimum performance PDCCH/PCFICH — MBSFN ABS

Test Aggregati | Reference OCNG Pattern Propagation Correlation Reference Value
Number on Level Channel Conditions(Note 1) | Matrix and
Cell 1 Cell 2 Cell 1 Cell 2 Antenna Pm-dsg SNR
Configurati (%) (dB)
on (Note 2)
1 8 CCE R15-1 TDD OP.1 OP.1 EVAS5 EVAS5 2x2 Low 1 -4.1
TDD TDD

Note 1:  The propagation conditions for Cell 1 and Cell2 are statistically independent.
Note 2. SNR corresponds to Es/Nocz of cell 1.
Note 3:  The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.

8.4.2.2.4 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with
aggressor cell ABS and CRS assistance information are configured)

For the parameters for non-MBSFN ABS specified in Table 8.4.2-1 and Table 8.4.2.2.4-1, the average probability of a
missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.2.4-2.

For the parameters for MBSFN ABS specified in Table 8.4.2-1 and Table 8.4.2.2.4-3, the average probability of a
missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.2.4-4.

In Tables 8.4.2.2.4-1 and 8.4.2.2.4-3, Cell 1 isthe serving cell, and Cell 2 and Cell 3are the aggressor cells. The
downlink physical channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 and Cell 3 isaccording to Annex
C.3.3, respectively. The CRS assistance information [7] including Cell 2 and Cell 3 is provided.

ETSI



3GPP TS 36.101 version 11.11.0 Release 11

229

ETSI TS 136 101 V11.11.0 (2015-04)

Table 8.4.2.2.4-1: Test Parameters for PDCCH/PCFICH — Non-MBSFN ABS

Parameter Unit Cell 1 Cell 2 Cell 3
Uplink downlink configuration 1 1 1
Special subframe configuration 4 4 4
PDCCH_RA
PHICH_RA dB -3 -3 -3
Downlink power OCNG_RA
p PCFICH_RB
allocation
PDCCH_RB 4B 3 3 3
PHICH_RB
OCNG_RB
Noa dBm/15kHz -98(Note 1) N/A N/A
Ny at antenna N dBm/15kHz 98 (Note 2) N/A N/A
ort
P N o3 dBm/15kHz -93 (Note 3) N/A N/A
_ Reference
E./N_, dB Value in Table 5 3
8.4.2.2.4-2
BW channel MHz 10 10 10
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
0000000001 0000000001
ABS pattern (Note 4) N/A 0000000001 | 0000000001
RLM/RRM Measurement 0000000001 N/A N/A
Subframe Pattern (Note 5) 0000000001
0000000001
CSl Subframe Cesio 0000000001 N/A N/A
Sets (Note 6) 1100111000
Cesia 1100111000 NIA NIA
Number of control OFDM
symbols 2 Note 7 Note 7
ACK/NACK feedback mode Multiplexing N/A N/A
Number of PHICH groups (Ng) 1 N/A N/A
PHICH duration Normal N/A N/A
Unused RE-s and PRB-s OCNG OCNG OCNG
Cyclic prefix Normal Normal Normal
Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10, #12, #13 of a subframe
overlapping with the aggressor ABS.
Note 2:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.
Note 3:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 4:  ABS pattern as defined in [9]. PDCCH/PCFICH other than that associated with SIB1/Paging are
transmitted in the serving cell subframe when the subframe is overlapped with the ABS
subframe of aggressor cell.
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
[71;
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSlI
measurements defined in [7];
Note 7:  The number of control OFDM symbols is not available for ABS and is 2 for the subframe
indicated by “0” of ABS pattern.
Note 8:  The number of the CRS ports in Celll, Cell2 and Cell 3is the same.
Note 9:  SIB-1 will not be transmitted in Cell2 and Cell 3 in the test.
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Test Aggregati | Reference OCNG Pattern Propagation Correlation Reference Value
Number on Level Channel Conditions (Note 1) Matrix and
Celll | Cell2 | Cell3 | Celll | Cell2 | Cell3 Antenna Pm- SNR
Configuration dsg (dB)
(Note 2) (%) (Note 3)
1 8 CCE R.15-2 OP.1 | OP.1 | OP.1 | EVA5 | EVAS | EVAS 2x2 Low 1 -2.0
TDD TDD TDD TDD
Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.

Note 3:  SNR corresponds to ES/NOC2 of cell 1.
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Table 8.4.2.2.4-3: Test Parameters for PDCCH/PCFICH — MBSFN ABS

Parameter Unit Cell 1 Cell 2 Cell 3
Uplink downlink configuration 1 1 1
Special subframe configuration 4 4 4
PDCCH_RA
PHICH_RA dB -3 -3 -3
Downlink power OCNG_RA
p PCFICH RB
allocation
PDCCH_RB 4B 3 3 3
PHICH_RB
OCNG_RB
Noa dBm/15kHz -98(Note 1) N/A N/A
No at antenna Noco dBm/15kHz -98 (Note 2) N/A N/A
ort
P N3 dBm/15kHz -93 (Note 3) N/A N/A
_ Reference
E./N_, dB Value in Table 5 3
8.4.2.2.4-4
BW channel MHz 10 10 10
Subframe Configuration Non-MBSFN MBSFN MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
0000000001 | 0000000001
ABS pattern (Note 4) N/A 0000000001 | 0000000001
RLM/RRM Measurement 0000000001 N/A N/A
Subframe Pattern (Note 5) 0000000001
0000000001
CSl Subframe Cesio 0000000001 N/A N/A
Sets (Note 6) 1100111000
Cesia 1100111000 NIA N/A
MBSFN Subframe Allocation
(Note 7) N/A 000010 000010
Number of control OFDM symbols 2 Note 8 Note 8
ACK/NACK feedback mode Multiplexing N/A N/A
Number of PHICH groups (Ng) 1 N/A N/A
PHICH duration Normal N/A N/A
Unused RE-s and PRB-s OCNG OCNG OCNG
Cyclic prefix Normal Normal Normal
Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #4, #5, #6, #7, #8, #9, #10, #11, #12, #13 of
a subframe overlapping with the aggressor ABS.
Note 2:  This noise is applied in OFDM symbols #0 of a subframe overlapping with the aggressor ABS.
Note 3:  This noise is applied in OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 4:  ABS pattern as defined in [9]. The 10" and 20" subframes indicated by ABS pattern are
MBSFN ABS subframes. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH
are transmitted in the serving cell subframe when the subframe is overlapped with the MBSFN
ABS subframe of aggressor cell and the subframe is available in the definition of the reference
channel.
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
[7]-
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7].
Note 7:  MBSFN Subframe Allocation as defined in [7], one frame with 6 bits is chosen for MBSFN
subframe allocation.
Note 8:  The number of control OFDM symbols is not available for ABS and is 2 for the subframe
indicated by “0” of ABS pattern.
Note 9:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll and
Cell2 is the same.
Note 10: SIB-1 will not be transmitted in Cell2 in this test.
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Table 8.4.2.2.4-4: Minimum performance PDCCH/PCFICH — MBSFN ABS

Test Aggregati | Reference OCNG Pattern Propagation Correlation Reference Value
Number on Level Channel Conditions (Note 1) Matrix and
Celll | Cell2 | Cell3 | Celll | Cell2 | Cell3 Antenna Pm- SNR
Configuration dsg (dB)
(Note 2) (%) (Note 3)
1 8 CCE R.15-2 OP.1 | OP.1 | OP.1 | EVA5 | EVAS | EVAS 2x2 Low 1 -1.8
TDD TDD TDD TDD
Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:  SNR corresponds to ES/NOC2 of cell 1.
8.5 Demodulation of PHICH

The receiver characteristics of the PHICH are determined by the probability of miss-detecting an ACK for aNACK
(Pm-an). It is assumed that there is no bias applied to the detection of ACK and NACK (zero-threshold delection).

8.5.1

FDD

The parameters specified in Table 8.5.1-1 are valid for all FDD tests unless otherwise stated.

8511

Table 8.5.1-1: Test Parameters for PHICH

. Single antenna Transmit
Parameter Unit port diversity
PDCCH_RA
PHICH_RA dB 0 -3
. OCNG_RA
Downlink power -
allocation PCFICH_RB
PDCCH_RB -3
PHICH_RB dB 0
OCNG_RB
PHICH duration Normal Normal
Number of PHICH groups (Note 1) Ng=1 Ng=1
UL Grant should be included with the
PDCCH Content proper information aligned with A.3.6.
Unused RE-s and PRB-s OCNG OCNG
Cell ID 0 0
N, at antenna port dBm/15kHz -98 -98
Cyclic prefix Normal Normal

Note 1:

according to Clause 6.9 in TS 36.211 [4]

Single-antenna port performance

For the parameters specified in Table 8.5.1-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall
be below the specified value in Table 8.5.1.1-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.5.1.1-1: Minimum performance PHICH

Test Bandwidth Reference OCNG Propagation Antenna Reference value
number Channel Pattern Condition configuration Pm-an (%) SNR (dB)
and
correlation
Matrix
1 10 MHz R.18 OP.1 FDD ETU70 1x2Low 0.1 5.5
2 10 MHz R.24 OP.1 FDD ETU70 1x2Low 0.1 0.6
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8.5.1.2 Transmit diversity performance

8.5.1.2.1 Minimum Requirement 2 Tx Antenna Port

For the parameters specified in Table 8.5.1-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall
be below the specified value in Table 8.5.1.2-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.5.1.2.1-1: Minimum performance PHICH

Test Bandwidth Reference OCNG Propagation Antenna Reference value
number Channel Pattern Condition configuration Pm-an (%) SNR (dB)
and
correlation
Matrix
1 10 MHz R.19 OP.1 FDD EVAT70 2x2Low 0.1 4.4
8.5.1.2.2 Minimum Requirement 4 Tx Antenna Port

For the parameters specified in Table 8.5.1-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall
be below the specified value in Table 8.5.1.2.2-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.5.1.2.2-1: Minimum performance PHICH

Test Bandwidth Reference OCNG Propagation Antenna Reference value
number Channel Pattern Condition configuration Pm-an (%) SNR (dB)
and
correlation
Matrix
1 5 MHz R.20 OP.1 FDD EPA5S 4 x 2 Medium 0.1 6.1
8.5.1.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with

aggressor cell ABS)

For the parameters specified in Table 8.5.1-1 and Table 8.5.1.2.3-1, the average probability of a miss-detecting ACK for
NACK (Pm-an) shall be below the specified value in Table 8.5.1.2.3-2. The downlink physical setup isin accordance
with Annex C.3.2 and Annex C.3.3. In Table 8.5.1.2.3-1, Cell 1 isthe serving cell, and Cell 2 isthe aggressor cell. The
downlink physical channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 isaccording to Annex C.3.3,
respectively.

ETSI




3GPP TS 36.101 version 11.11.0 Release 11

234

ETSI TS 136 101 V11.11.0 (2015-04)

Table 8.5.1.2.3-1: Test Parameters for PHICH

Parameter Unit Cell 1 Cell 2
Downlink power PDCCH_RA
allocation PHICH_RA dB -3 -3
OCNG_RA
PCFICH_RB
PDCCH_RB
PHICH_RB dB -3 -3
OCNG_RB
N, at antenna port Noct dBm/15kHz -100.5 (Note 1) N/A
Noc2 dBm/15kHz -98 (Note 2) N/A
N, dBm/15kHz -95.3 (Note 3) N/A
_ Reference Value
E./N,., dB in Table 8.5.1.2.3 15
BW channe MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells us 2.5 (synchronous cells)
Cell Id 0 1
00000100
00000100
ABS pattern (Note 4) N/A 00000100
01000100
00000100
00000100 N/A
RLM/RRM Measurement Subframe 00000100
Pattern (Note 5) 00000100
00000100
00000100
00000100
00000100
CSl S(“,\f’c‘:g”g)e Sets Cesio 00000100 N/A
01000100
00000100
11111011
11111011
Cesit 11111011 N/A
10111011
11111011
Number of control OFDM symbols 3
Number of PHICH groups (Ng) 1
PHICH duration extended
Unused RE-s and PRB-s OCNG OCNG
Cyclic prefix Normal Normal
Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS
Note 2:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS
Note 3:  This noise is applied in OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 4:  ABS pattern as defined in [9]. PHICH is transmitted in the serving cell subframe when the
subframe is overlapped with the ABS subframe of aggressor cell but not in the 26" subframe
indicated by the ABS pattern.
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
(7]
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]
Note 7:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll and
Cell2 is the same.
Note 8:  SIB-1 will not be transmitted in Cell2 in the test.
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Table 8.5.1.2.3-2: Minimum performance PHICH

Test Reference | OCNG Pattern Propagation Antenna Reference Value
Number Channel Conditions Configuration
(Note 1) and
Celll | Cell2 | Celll | Cell 2 Correlation Pm-an SNR (dB)
Matrix (%) (Note 2)
1 R.19 OP.1 OP.1 EPA5 | EPAS 2x2 Low 0.1 4.6
FDD FDD
Note 1:  The propagation conditions for Cell 1 and Cell 2 are statistically independent.
Note 2. SNR corresponds to ES/NOC2 of cell 1.
Note 3:  The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.

8.5.1.24 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with
aggressor cell ABS and CRS assistance information are configured)

For the parameters specified in Table 8.5.1-1 and Table 8.5.1.2.4-1, the average probability of a miss-detecting ACK for
NACK (Pm-an) shall be below the specified value in Table 8.5.1.2.4-2. In Table 8.5.1.2.4-1, Cell 1 isthe serving cell,
and Cell 2 and Cell 3 are the aggressor cells. The downlink physical channel setup for Cell 1 isaccording to Annex
C.3.2and for Cell 2 and Cell 3isaccording to Annex C.3.3, respectively. The CRS assistance information [7] including
Cell 2 and Cell 3isprovided.

ETSI



3GPP TS 36.101 version 11.11.0 Release 11

236

ETSI TS 136 101 V11.11.0 (2015-04)

Table 8.5.1.2.4-1: Test Parameters for PHICH

Parameter Unit Cell 1 Cell 2 Cell 3
PDCCH_RA
PHICH_RA dB -3 -3 -3
Downlink power OCNG_RA
! PCFICH_RB
allocation -
PDCCH_RB 4B 3 3 3
PHICH_RB
OCNG_RB
Noa dBm/15kHz -98 (Note 1) N/A N/A
No at antenna Noo2 dBm/15kHz -98 (Note 2) N/A N/A
port N, dBm/15kHz -93 (Note 3) N/A N/A
_ Reference Value
E./N., dB in Table 8.5.1.2.4- 5 3
2
BWChannel MHZ 10 10 10
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
UL Grant should
be included with
PDCCH Content the proper N/A N/A
information
aligned with
A.3.6.
00000100 00000100
00000100 00000100
ABS pattern (Note 4) N/A 00000100 00000100
00000100 00000100
00000100 00000100
00000100
RLM/RRM Measurement 00000100
Subframe Pattern (Note 5) 00000100 N/A N/A
00000100
00000100
00000100
00000100
Ccsio 00000100 N/A N/A
00000100
CSI Subframe 00000100
Sets (Note 6) 11111011
11111011
Ccsi 11111011 N/A N/A
11111011
11111011
Number of control OFDM symbols 2 Note 7 Note 7
Number of PHICH groups (Ng) 1 N/A N/A
PHICH duration Normal N/A N/A
Unused RE-s and PRB-s OCNG OCNG OCNG
Cyclic prefix Normal Normal Normal
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Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS
Note 2:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS
Note 3:  This noise is applied in OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 4:  ABS pattern as defined in [9]. PHICH is transmitted in the serving cell subframe when the
subframe is overlapped with the ABS subframe of aggressor cell but not in the 26" subframe
indicated by the ABS pattern.
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
[7]
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]
Note 7:  The number of control OFDM symbols is not available for ABS and is 2 for the subframe
indicated by “0” of ABS pattern.
Note 8:  The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.
Note 9:  SIB-1 will not be transmitted in Cell 2 and Cell 3 in the test.
Table 8.5.1.2.4-2: Minimum performance PHICH
Test Reference OCNG Pattern Propagation Antenna Reference Value
Number Channel Conditions (Note 1) Configuration
Cell1 | Cell2 | Cell3 | Celll | Cell 2 | Cell 3 | and Correlation Pm-an SNR (dB)
Matrix (Note 2) (%) (Note 3)
1 R.19 OP.1 | OP.1 OP.1 | EPA5 | EVAS5 | EVAS 2x2 Low 0.1 5.0
FDD FDD FDD
Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:  SNR corresponds to ES/NOC2 of Cell 1.
8.5.2 TDD

The parameters specified in Table 8.5.2-1 are valid for al TDD tests unless otherwise stated.
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Table 8.5.2-1: Test Parameters for PHICH

Parameter Unit Single Transmit diversity
antenna port
Uplink downlink configuration (Note
1) 1 1
Special subframe configuration 4 4
(Note 2)
PDCCH_RA
PHICH_RA dB 0 -3
OCNG_RA
Downlink power
allocation PCFICH_RB
PDCCH_RB
PHICH_RB dB 0 -3
OCNG_RB
PHICH duration Normal Normal
Number of PHICH groups (Note 3) Ng=1 Ng=1
UL Grant should be included with the
PDCCH Content proper information aligned with A.3.6.
Unused RE-s and PRB-s OCNG OCNG
Cell ID 0 0
N, at antenna port dBm/15kHz -98 -98
Cyclic prefix Normal Normal
ACK/NACK feedback mode Multiplexing Multiplexing
Note 1:  as specified in Table 4.2-2in TS 36.211 [4]
Note 2:  as specified in Table 4.2-1in TS 36.211 [4]
Note 3:  according to Clause 6.9 in TS 36.211 [4]

Single-antenna port performance

For the parameters specified in Table 8.5.2-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall
be below the specified value in Table 8.5.2.1-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.5.2.1-1: Minimum performance PHICH

Test Bandwidth Reference OCNG Propagation Antenna Reference value
number Channel Pattern Condition configuration Pm-an (%) SNR (dB)
and
correlation
Matrix

1 10 MHz R.18 OP.1 TDD ETU70 1x2Low 0.1 5.8

2 10 MHz R.24 OP.1 TDD ETU70 1x2Low 0.1 1.3
8.5.2.2 Transmit diversity performance
8.5.2.2.1 Minimum Requirement 2 Tx Antenna Port

For the parameters specified in Table 8.5.2-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall
be below the specified value in Table 8.5.2.2.1-1. The downlink physical setup isin accordance with Annex C.3.2.
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Table 8.5.2.2.1-1: Minimum performance PHICH

Test Bandwidth Reference OCNG Propagation Antenna Reference value
number Channel Pattern Condition configuration Pm-an (%) SNR (dB)
and
correlation
Matrix
1 10 MHz R.19 OP.1 TDD EVAT70 2x2Low 0.1 4.2
8.5.2.2.2 Minimum Requirement 4 Tx Antenna Port

For the parameters specified in Table 8.5.2-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall
be below the specified value in Table 8.5.2.2.2-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.5.2.2.2-1: Minimum performance PHICH

Test Bandwidth Reference OCNG Propagation Antenna Reference value
number Channel Pattern Condition configuration Pm-an (%) SNR (dB)
and
correlation
Matrix
1 5 MHz R.20 OP.1 TDD EPAS5 4 x 2 Medium 0.1 6.2
8.5.2.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with

aggressor cell ABS)

For the parameters specified in Table 8.5.2-1 and Table 8.5.2.2.3-1, the average probability of a miss-detecting ACK for
NACK (Pm-an) shall be below the specified value in Table 8.5.2.2.3-2. The downlink physical setup isin accordance
with Annex C.3.2 and Annex C.3.3, In Table 8.5.2.2.3-1, Cell 1 isthe serving cell, and Cell 2 isthe aggressor cell. The
downlink physical channel setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 isaccording to Annex C.3.3,
respectively.
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Table 8.5.2.2.3-1: Test Parameters for PHICH

Parameter Unit Cell 1 Cell 2
Uplink downlink configuration 1 1
Special subframe configuration 4 4
PDCCH_RA
PHICH_RA dB -3 -3
Downlink power OCNG_RA
aIIocatiF:)n PCFICH_RB
PDCCH_RB 4B 3 3
PHICH_RB
OCNG_RB
Noe dBm/15kHz -100.5 (Note 1) N/A
N, at antenna port Noc2 dBm/15kHz -98 (Note 2) N/A
N o3 dBm/15kHz -95.3 (Note 3) N/A
- Reference Value in
ES/NOCZ dB Table 8.5.2.2.3-2 1.5
BW chanmel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells us 2.5 (synchronous cells)
Cell Id 0 1
0000010001
ABS pattern (Note 4) N/A 0000000001
RLM/RRM Measurement Subframe 0000000001 N/A
Pattern (Note 5) 0000000001
c 0000010001 N/A
CSI Subframe Sets cs1o 0000000001
(Note 6) 1100101000
Cesia 1100111000 N/A
Number of control OFDM symbols 3
ACK/NACK feedback mode Multiplexing
Number of PHICH groups (Ng) 1
PHICH duration extended
Unused RE-s and PRB-s OCNG OCNG
Cyclic prefix Normal Normal
Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS
Note 2:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS
Note 3:  This noise is applied in OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 4:  ABS pattern as defined in [9]. PHICH is transmitted in the serving cell subframe when the
subframe is overlapped with the ABS subframe of aggressor cell but not in subframe 5
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
(7]
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSl
measurements defined in [7]
Note 7:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll and
Cell2 is the same.
Note 8:  SIB-1 will not be transmitted in Cell2 in the test.
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Test Reference | OCNG Pattern Propagation Antenna Reference Value
Number Channel Conditions Configuration
(Note 1) and
Celll | Cell2 | Celll | Cell 2 Correlation Pm-an SNR (dB)
Matrix (%) (Note 2)
1 R.19 OP.1 OP.1 EPA5 | EPAS 2x2 Low 0.1 4.6
TDD TDD
Note 1:  The propagation conditions for Cell 1 and Cell 2 are statistically independent.
Note 2. SNR corresponds to ES/NOC2 of cell 1.
Note 3:  The correlation matrix and antenna configuration apply for Cell 1 and Cell 2.
8.5.2.2.4

For the parameters specified in Table 8.5.2-1 and Table 8.5.2.2.4-1, the average probability of a miss-detecting ACK for
NACK (Pm-an) shall be below the specified value in Table 8.5.2.2.4-2. In Table 8.5.2.2.4-1, Cell 1 isthe serving cell,

Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with

aggressor cell ABS and CRS assistance information are configured)

and Cell 2 and Cell 3 are the aggressor cells. The downlink physical channel setup for Cell 1 isaccording to Annex

C.3.2and for Cell 2 and Cell 3isaccording to Annex C.3.3, respectively. The CRS assistance information [7] including

Cell 2 and Cell 3isprovided.
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Table 8.5.2.2.4-1: Test Parameters for PHICH

Parameter Unit Cell 1 Cell 2 Cell 3
Uplink downlink configuration 1 1 1
Special subframe configuration 4 4 4
PDCCH_RA
PHICH_RA dB -3 -3 -3
Downlink power OCNG_RA
p PCFICH RB
allocation
PDCCH_RB 4B 3 3 3
PHICH_RB
OCNG_RB
Noa dBm/15kHz -98 (Note 1) N/A N/A
Ny at antenna Noco dBm/15kHz 98 (Note 2) N/A N/A
ort
P N3 dBm/15kHz -93 (Note 3) N/A N/A
~ Reference Value
E./N_, dB in Table 5 3
8.5.2.2.4-2
BW channe MHz 10 10 10
' . Non-
Subframe Configuration Non-MBSFN Non-MBSFN MBSEN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
UL Grant should
be included with
PDCCH Content the proper N/A N/A
information
aligned with
A.3.6.
0000000001
ABS pattern (Note 4) N/A %%%%%%%%%11
0000000001
RLM/RRM Measurement Subframe 0000000001 N/A N/A
Pattern (Note 5) 0000000001
0000000001
Csl Subframe Cesio 0000000001 NIA NIA
Sets (Note 6) 1100111000
Cesia 1100111000 N/A N/A
Number of control OFDM symbols 2 Note 7 Note 7
ACK/NACK feedback mode Multiplexing N/A N/A
Number of PHICH groups (Ng) 1 N/A N/A
PHICH duration Normal N/A N/A
Unused RE-s and PRB-s OCNG OCNG OCNG
Cyclic prefix Normal Normal Normal
Note 1:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS
Note 2:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS
Note 3:  This noise is applied in OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 4:  ABS pattern as defined in [9]. PHICH is transmitted in the serving cell subframe when the
subframe is overlapped with the ABS subframe of aggressor cell but not in subframe 5
Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
(7]
Note 6:  As configured according to the time-domain measurement resource restriction pattern for CSl
measurements defined in [7]
Note 7:  The number of control OFDM symbols is not available for ABS and is 2 for the subframe
indicated by “0” of ABS pattern.
Note 8:  The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.
Note 9:  SIB-1 will not be transmitted in Cell 2 and Cell 3 in the test.
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Table 8.5.2.2.4-2: Minimum performance PHICH

Test Reference OCNG Pattern Propagation Antenna Reference Value
Number Channel Conditions (Note 1) Configuration
Celll1 | Cell2 | Cell3 | Celll | Cell2 | Cell 3 | and Correlation Pm-an SNR (dB)
Matrix (Note 2) (%) (Note 3)
1 R.19 OP.1 | OP.1 OP.1 | EPA5 | EVAS | EVAS 2x2 Low 0.1 5.7
TDD TDD TDD
Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:  SNR corresponds to ES/NOC2 of Cell 1.
8.6 Demodulation of PBCH

The receiver characteristics of the PBCH are determined by the probability of miss-detection of the PBCH (Pm-bch),
which is defined as

Pm—bch:l—é
B

Where A isthe number of correctly decoded MIB PDUs and B is the Number of transmitted MIB PDUs (Redundancy
versions for the same MIB are not counted separately).

8.6.1 FDD
Table 8.6.1-1: Test Parameters for PBCH
Parameter Unit Single antenna Transr_nit
port diversity
Downlink power PBCH_RA dB 0 -3
allocation PBCH_RB dB 0 -3
N, at antenna port dBm/15kHz -98 -98
Cyclic prefix Normal Normal
Cell ID 0 0
Note 1:  as specified in Table 4.2-2 in TS 36.211 [4]
Note 2:  as specified in Table 4.2-1in TS 36.211 [4]
8.6.1.1 Single-antenna port performance

For the parameters specified in Table 8.6.1-1 the average probability of a miss-detecting PBCH (Pm-bch) shall be

below the specified value in Table 8.6.1.1-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.6.1.1-1: Minimum performance PBCH

Test Bandwidth Reference | Propagation Antenna Reference value
number Channel Condition configuration | Pm-bch (%) SNR (dB)
and
correlation
Matrix
1 1.4 MHz R.21 ETU70 1x2Low 1 -6.1
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8.6.1.2 Transmit diversity performance

8.6.1.2.1 Minimum Requirement 2 Tx Antenna Port

For the parameters specified in Table 8.6.1-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below

the specified value in Table 8.6.1.2.1-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.6.1.2.1-1: Minimum performance PBCH

Test Bandwidth Reference | Propagation Antenna Reference value
number Channel Condition configuration | Pm-bch (%) SNR (dB)
and
correlation
Matrix
1 1.4 MHz R.22 EPAS 2x2Low 1 -4.8
8.6.1.2.2 Minimum Requirement 4 Tx Antenna Port

For the parameters specified in Table 8.6.1-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below

the specified value in Table 8.6.1.2.2-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.6.1.2.2-1: Minimum performance PBCH

Test Bandwidth Reference | Propagation Antenna Reference value
number Channel Condition configuration | Pm-bch (%) SNR (dB)
and
correlation
Matrix
1 1.4 MHz R.23 EVAS5 4 x 2 Medium 1 -3.5
8.6.1.2.3 Minimum Requirement 2 Tx Antenna Port under Time Domain Measurement

Resource Restriction with CRS Assistance Information

For the parameters specified in Table 8.6.1.2.3-1 and Table 8.6.1.2.3-2, the averaged probability of a miss-detected
PBCH (Pm-bch) shall be below the specified value in Table 8.6.1.2.3-2. Cell 1 isthe serving cell, and Cell 2 and Cell 3
are the aggressor cells. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2 and
Cell 3isaccording to Annex C.3.3, repectively. The CRS assistance information [7] including Cell 2 and Cell 3is
provided.
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Table 8.6.1.2.3-1: Test Parameters for PBCH

Parameter Unit Cell 1 Cell 2 Cell 3
PBCH_RA
Downlink power OCNG_RA dB -3 -3 -3
allocation PBCH_RB
OCNG_RB dB -3 -3 -3
N at antenna port dBm/15kHz -98 N/A N/A
2 Reference
= dB Value in Table 4 2
Fge 8.6.1.2.3-2
BW channel MHz 1.4 1.4 1.4
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
01000000 01000000
01000000 01000000
ABS Pattern (Note 4) N/A 01000000 01000000
01000000 01000000
01000000 01000000
Unused RE-s and PRB-s OCNG OCNG OCNG
Cyclic prefix Normal Normal Normal

Note 1:  The number of the CRS ports in Celll, Cell2 and Cell 3 is the same.

Note 2:  SIB-1 will not be transmitted in Cell2 and Cell 3 in the test.

Note 3:  The PBCH transmission from Cell 1, Cell 2 and Cell 3 overlap. The same PBCH transmission
redundancy version is used for Cell 1, Cell 2 and Cell 3.

Note 4:  ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped
with the ABS subframe of aggressor cell and the subframe is available in the definition of the
reference channel.

Table 8.6.1.2.3-2: Minimum performance PBCH

Test Reference Propagation Conditions (Note 1) Antenna Configuration Reference Value

Number Channel Cell 1 Cell 2 Cell 3 and Correlation Matrix Pm-bch SNR (dB) (Note
(Note 2) (%) 3)
1 R.22 ETU30 ETU30 ETU30 2x2 Low 1 -3.0

Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:  SNR corresponds to ES/NOC of cell 1.
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8.6.2 TDD
Table 8.6.2-1: Test Parameters for PBCH
. Single antenna Transmit
Parameter Unit port diversity
Uplink downlink configuration 1 1
(Note 1)
Special subframe configuration 4 4
(Note 2)
Downlink power PBCH_RA dB 0 -3
allocation PBCH_RB dB 0 -3
N, at antenna port dBm/15kHz -98 -98
Cyclic prefix Normal Normal
Cell ID 0 0
Note 1:  as specified in Table 4.2-2in TS 36.211 [4].
Note 2:  as specified in Table 4.2-1in TS 36.211 [4].

8.6.2.1 Single-antenna port performance

For the parameters specified in Table 8.6.2-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below
the specified value in Table 8.6.2.1-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.6.2.1-1: Minimum performance PBCH

Test Bandwidth Reference | Propagation Antenna Reference value
number Channel Condition configuration | Pm-bch (%) SNR (dB)
and
correlation
Matrix
1 1.4 MHz R.21 ETU70 1x2Low 1 -6.4

8.6.2.2 Transmit diversity performance

8.6.2.2.1 Minimum Requirement 2 Tx Antenna Port

For the parameters specified in Table 8.6.2-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below
the specified value in Table 8.6.2.2.1-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.6.2.2.1-1: Minimum performance PBCH

Test Bandwidth Reference | Propagation Antenna Reference value
number Channel Condition configuration | Pm-bch (%) SNR (dB)
and
correlation
Matrix
1 1.4 MHz R.22 EPA5 2x2Low 1 -4.8
8.6.2.2.2 Minimum Requirement 4 Tx Antenna Port

For the parameters specified in Table 8.6.2-1 the average probability of a miss-detected PBCH (Pm-bch) shall be below
the specified value in Table 8.6.2.2.2-1. The downlink physical setup isin accordance with Annex C.3.2.
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Table 8.6.2.2.2-1: Minimum performance PBCH

Test Bandwidth Reference | Propagation Antenna Reference value
number Channel Condition configuration | Pm-bch (%) SNR (dB)
and
correlation
Matrix
1 1.4 MHz R.23 EVAS 4 x 2 Medium 1 -4.1
8.6.2.2.3 Minimum Requirement 2 Tx Antenna Port under Time Domain Measurement

Resource Restriction with CRS Assistance Information

For the parameters specified in Table 8.6.2.2.3-1 and Table 8.6.2.2.3-2, the averaged probability of a miss-detected

PBCH (Pm-bch) shall be below the specified value in Table 8.6.2.2.3-2. Cell 1 isthe serving cell, and Cell 2 and Cell 3
are the aggressor cells. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2 and

Cell 3isaccording to Annex C3.3, respectively. The CRS assistance information [7] including Cell 2 and Cell 3is
provided.

Table 8.6.2.2.3-1: Test Parameters for PBCH

Parameter Unit Cell 1 Cell 2 Cell 3
PBCH_RA
Downlink power OCNG_RA dB -3 -3 -3
allocation PBCH_RB
OCNG_RB dB 3 -3 3
N at antenna port dBm/15kHz -98 N/A N/A
ﬁ Reference
i dB Value in Table 4 2
WNoe 8.6.2.2.3-2
BW channel MHz 1.4 1.4 1.4
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
0000000001 | 0000000001
ABS Pattern (Note 4) NIA 0000000001 | 0000000001
Unused RE-s and PRB-s OCNG OCNG OCNG
Cyclic prefix Normal Normal Normal

Note 1:  The number of the CRS ports in Celll, Cell2 and Cell 3is the same.

Note 2:  SIB-1 will not be transmitted in Cell2 and Cell 3 in the test.

Note 3:  The PBCH transmission from Cell 1, Cell 2 and Cell 3 overlap. The same PBCH transmission
redundancy version is used for Cell 1, Cell 2 and Cell 3.

Note 4:  ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped
with the ABS subframe of aggressor cell and the subframe is available in the definition of the
reference channel.

Table 8.6.2.2.3-2: Minimum performance PBCH

Test Reference Propagation Conditions (Note 1) Antenna Configuration Reference Value

Number Channel Cell 1 Cell 2 Cell 3 and Correlation Matrix Pm-bch SNR (dB) (Note
(Note 2) (%) 3)
1 R.22 ETU30 ETU30 ETU30 2x2 Low 1 -3.0

Note 1:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:  The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:  SNR corresponds to ES/NOC of cell 1.
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8.7

The purpose of the test isto verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received
packets corresponding to the maximum number of DL-SCH transport block bits received within a TTI for the UE
category indicated. The sustained downlink data rate shall be verified in terms of the success rate of delivered PDCP
SDU(s) by Layer 2. The test case below specifies the RF conditions and the required success rate of delivered TB by
Layer 1 to meet the sustained data rate requirement. The size of the TB per TTI corresponds to the largest possible DL-
SCH transport block for each UE category using the maximum number of layers for spatial multiplexing. Transmission
modes 1 and 3 are used with radio conditions resembling a scenario where sustained maximum data rates are available.
Test caseis selected according to table 8.7-1 depending on UE capability for CA and EPDCCH.

Sustained downlink data rate provided by lower layers

Table 8.7-1: SDR test applicability

Sr']r(‘)?lseucpaggﬁirn%E CA UE not Single carrier UE CA UE supporting
EPDCCH supporting EPDCCH | supporting EPDCCH EPDCCH
FDD 8.7.1 8.7.1 8.7.3 8.7.1,8.7.3
TDD 8.7.2 8.7.2 8.7.4 8.7.2,8.74
8.7.1 FDD

The parameters specified in Table 8.7.1-1 are valid for all FDD tests unless otherwise stated.

Table 8.7.1-1: Common Test Parameters (FDD)

Parameter Unit Value
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Number of HARQ
processes per Processes 8
component carrier
Maximum number of 4
HARQ transmission
Redundancy version
coding sequence {0,0.1,2} for 64QAM
Number of OFDM
symbols for PDCCH per OFDM symbols 1
component carrier
Cross carrier scheduling Not configured
Propagation condition Static propagation condition _
No external noise sources are applied

The requirements are specified in Table 8.7.1-3, with the addition of the parametersin Table 8.7.1-2 and the downlink
physical channel setup according to Annex C.3.2. The test points are applied to UE category, CA capability and
bandwidth combination with maximum aggregated bandwidth as specified inTable 8.7.1-4. The TB success rate shall be
sustained during at least 300 frames.
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Table 8.7.1-2: test parameters for sustained downlink data rate (FDD)

. o Codebook Downliljk power é at Symbols
Test Bandwidth | Transmission Ar)tenna} subset allocation (dB) S for
(MHz) mode configuration restriction antenna port unused
Pa | Ps S | (dBm/15kHz) PRBs
1 10 1 1x2 N/A 0 0 0 -85 OP.6 FDD
2 10 3 2x2 10 -3 -3 0 -85 OP.1 FDD
3,4,6 20 3 2x2 10 -3 -3 0 -85 OP.1 FDD
3A 10 3 2x2 10 -3 -3 0 -85 OP.1 FDD
3B, 4A 2x10 3 2x2 10 -3 -3 0 -85 OP.1 FDD
3C, 4B 15 3 2x2 10 -3 -3 0 -85 OP.1 FDD
6A 2x20 3 2x2 10 -3 -3 0 -85 OP.1 FDD
6B 10+15 3 2x2 10 -3 -3 0 -85 OP.1 FDD
6C 10+20 3 2x2 10 -3 -3 0 -85 OP.1 FDD
6D 15+20 3 2x2 10 -3 -3 0 -85 OP.1 FDD
Note 1:  For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK.
Table 8.7.1-3: Minimum requirement (FDD)
Test Number of bits of a DL-SCH transport Measurement channel Reference value
block received within a TTI TB success rate [%]
1 10296 R.31-1 FDD 95
2 25456 R.31-2 FDD 95
3 51024 R.31-3 FDD 95
3A 36696 (Note 2) R.31-3A FDD 85
3B 25456 R.31-2 FDD 95
3C 51024 R.31-3C FDD 85
4 75376 (Note 3) R.31-4 FDD 85
4A 36696 (Note 2) R.31-3A FDD 85
4B 55056 (Note 5) R.31-4B FDD 85
6 75376 (Note 3) R.31-4 FDD 85
6A 75376 (Note 3) R.31-4 FDD 85
6B 36696 (Note 2) for 10MHz CC R.31-3A FDD for 10MHz CC 85
55056 for 15MHz CC R.31-5 FDD for 15MHz CC
6C 36696 (Note 2) for 10MHz CC R.31-3A FDD for 10MHz CC 85
75376 (Note 3) for 20MHz CC R.31-4 FDD for 20MHz CC
6D 55056 for 15MHz CC R.31-5 FDD for 15MHz CC 85
75376 (Note 3) for 20MHz CC R.31-4 FDD for 20MHz CC

Note 1:  For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2: 35160 bits for sub-frame 5.

Note 3: 71112 bits for sub-frame 5.

Note 4:  The TB success rate is defined as TB success rate = 100%*NpL_correct rx/ (NpL_newtx + NoL_retx), Wwhere NpL_newx IS
the number of newly transmitted DL transport blocks, Np__retx iS the number of retransmitted DL transport
blocks, and NpL_correct_xiS the number of correctly received DL transport blocks.

Note 5:  52752bits for sub-frame 5.
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Table 8.7.1-4: Test points for sustained data rate (FRC)

Maximum
supported

ccﬁﬁ‘\ig BBZ?%\\I/VVIi%ttw Catelgory Catezgory Category 3 | Category 4 | Category 6 | Category 7

combination
(MHz)
Single 10 1 2 3A 3A - -
carrier 15 - = 3C 48 . .
20 - - 3 4 6 6
10+10 - - 3B 4A 4A 4A
CA 10+15 - - 3B 4A 6B 6B
with 10+20 - - 3B 4A 6C 6C
2CCs 15+20 - - 3B 4A 6D 6D
3Bor3 4A or 4

20+20 i i (Note 4) (Note 4) 6A 6A

Note 1:  Void.

Note 2:  For non-CA UE, test is selected for maximum supported bandwidth.

Note 3:  Void.

Note 4:  If the intra-band contiguous CA is the only CA configuration supported by category 3 or 4 UE, the single
carrier test is selecte, i.e., Test 3 for UE category 3 and Test 4 for UE category 4. Otherwise, Test 3B
applies for category 3 UE and Test 4A applies for category 4 UE.

Note 5:  The applicability of requirements for different CA configurations and bandwidth combination sets is defined
in8.1.2.3.

8.7.2 TDD

The parameters specified in Table 8.7.2-1 are valid for al TDD tests unless otherwise stated.

Table 8.7.2-1: Common Test Parameters (TDD)

Parameter Unit Value
Special subframe 4
configuration (Note 1)
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Maximum number of 4

HARQ transmission
Redundancy version
coding sequence
Number of OFDM
symbols for PDCCH per OFDM symbols 1
component carrier

{0,0,1,2} for 64QAM

Cross carrier scheduling Not configured

Static propagation condition
No external noise sources are applied

Note 1:  as specified in Table 4.2-1in TS 36.211 [4].

Propagation condition

The requirements are specified in Table 8.7.2-3, with the addition of the parametersin Table 8.7.2-2 and the downlink
physical channel setup according to Annex C.3.2. The test points are applied to UE category, CA capability and
bandwidth combination with maximum aggregated bandwidth as specified inTable 8.7.2-4. The TB success rate shall be
sustained during at least 300 frames.
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Table 8.7.2-2: test parameters for sustained downlink data rate (TDD)

Downlink .
) . Codebook power E._at ACK/NACK | Symbols for
Test Bandwidth | Transmission Antenna subset allocation s feedback unused
(MHz) mode configuration restriction (dB) antenna port mode PRBS
(dBm/15kHz)
Prn | Pe | O
1 10 1x2 N/A 0 0 0 -85 Bundling OP.6 TDD
2 10 3 2x2 10 3| 3 -85 Bundling OP.1 TDD
3 20 3 2x2 10 s3]0 -85 Bundling | 5p 1 TpD
3A 15 3 2x2 10 2| 30 -85 Muliplexing | 5 5 1pp
4,6 20 3 2x2 10 2| 30 -85 Multiplexing | = 45 4 1pp
6A 2x20 3 2x2 10 3 310 -85 (Note 1) OP.1 TDD
Note 1: PUCCH format 1b with channel selection is used to feedback ACK/NACK.

Table 8.7.2-3: Minimum requirement (TDD)

Test Number of bits of a DL-SCH Measurement channel Reference value
transport block received within TB success rate [%)]
a TTI for normal/special sub-
frame
1 10296/0 R31-1 TDD 95
2 25456/0 R31-2 TDD 95
3 51024/0 R31-3 TDD 95
3A 51024/0 R31-3A TDD 85
4 75376/0 (Note 2) R31-4 TDD 85
6 75376/0 (Note 2) R.31-4 TDD 85
6A 75376/0 (Note 2) R.31-4 TDD 85

Note 1:  For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2: 71112 bits for sub-frame 5.

Note 3:  The TB success rate is defined as TB success rate = 100%*NpL_correct_nd (NoL_newtx + NbL_retx), Where Npi_newx iS
the number of newly transmitted DL transport blocks, NpL_retx iS the number of retransmitted DL transport
blocks, and Npi correct 1xiS the number of correctly received DL transport blocks.

Table 8.7.2-4: Test points for sustained data rate (FRC)
Bandwidth/
CA config c%?nnl:?i\r/wvgtjit:n Category 1 | Category 2 | Category 3 | Category 4 | Category 6 | Category 7
(MHz)
10 1 2 - - - -
Single carrier 15 - - 3A 3A - -
20 - - 3 4 6 6
CA with 2CCs 20+20 - 3 (Note 4) 4 (Note 4) 6A 6A
Note 1:  Void.
Note 2:  For non-CA UE, test is selected for maximum supported bandwidth.
Note 3:  Void.
Note 4:  If the intra-band contiguous CA is the only CA configuration supported by category 3 or 4 UE, single carrier test is
selected.
Note 5:  The applicability of requirements for different CA configurations and bandwidth combination sets is defined in
8.1.2.3.
8.7.3 FDD (EPDCCH scheduling)

The parameters specified in Table 8.7.3-1 are valid for all FDD tests unless otherwise stated.

Table 8.7.3-1: Common test parameters (FDD)
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Parameter Unit Value
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Number of HARQ
processes per Processes 8
component carrier
Maximum number of 4

HARQ transmission

Redundancy version
coding sequence

{0,0,1,2} for 64QAM

Number of OFDM
symbols for PDCCH per
component carrier

OFDM symbols

1

Cross carrier scheduling

Not configured

Number of EPDCCH

EPDCCH set and
EPDCCH PRB pair

1
sets
EPDCCH transmission Localized
type
Number of PRB per 2 PRB pairs

10MHz BW: Resource blocks nprs = 48, 49
15MHz BW: Resource blocks nprs = 70, 71

allocation 20MHz BW: Resource blocks nprg = 98, 99
EPDCCH Starting Derived from CFI (i.e. default behaviour)
Symbol
ECCE Aggregation
Level 2 ECCEs
Number of EREGs per 4
ECCE

EPDCCH scheduling

in each subframe

EPDCCH candidate is randomly assigned

EPDCCH precoder

Fixed PMI O
(Note 1)
EPDCCH monitoring SF 1111111111 0000000000
pattern 1111111111 0000000000

Timing advance

us

100

Propagation condition

Static propagation condition
No external noise sources are applied

Note 1:

configuration

EPDCCH precoder parameters are defined for tests with 2 x 2 antenna

The requirements are specified in Table 8.7.3-3, with the addition of the parametersin Table 8.7.3-2 and the downlink

physical channel setup according to Annex C.3.2. The test points are applied to UE category, CA capability and

bandwidth combination with maximum aggregated bandwidth as specified in Table 8.7.3-4. The TB success rate shall

be sustained during at least 300 frames.

Table 8.7.3-2: Test parameters for SDR test for PDSCH scheduled by EPDCCH (FDD)

Codebook Downlink power é Symbols
Test Bandwidth | Transmission Antenna subset allocation (dB) s at for
(MHz) mode configuration o antenna port | unused
restriction | pa | Ps | © | O | (4Bm/15kHz) | PRBs
OP.6
1 10 1 1x2 N/A 0 0 0 0 -85 FDD
OP.1
2 10 3 2x2 10 -3 -3 0 3 -85 FDD
OP.1
3,4,6 20 3 2x2 10 -3 -3 0 3 -85 FDD
OP.1
3A 10 3 2x2 10 -3 -3 0 3 -85 FDD
3C, OP.1
4B 15 3 2x2 10 -3 -3 0 3 -85 FDD
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Table 8.7.3-3: Minimum requirement (FDD)

Test Number of bits of a DL-SCH transport Measurement channel Reference value
block received within a TTI TB success rate [%]
1 10296 R.31E-1 FDD 95
2 25456 R.31E-2 FDD 95
3 51024 R.31E-3 FDD 95
3A 36696 (Note 2) R.31E-3A FDD 85
3C 51024 R.31E-3C FDD 85
4 75376 (Note 3) R.31E-4 FDD 85
4B 55056 (Note 5) R.31E-4B FDD 85
6 75376 (Note 3) R.31E-4 FDD 85

Note 1:  For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2: 35160 bits for sub-frame 5.

Note 3: 71112 bits for sub-frame 5.

Note 4:  The TB success rate is defined as TB success rate = 100%*NpL_correct_nd (NoL_newtx + NbL_retx), Where Npi_newx iS
the number of newly transmitted DL transport blocks, NpL_retx iS the number of retransmitted DL transport
blocks, and NpL_correct < iS the number of correctly received DL transport blocks.

Note 5: 52752 bits for sub-frame 5.

Table 8.7.3-4: Test points for sustained data rate (FRC)

cociﬁig Bandwidth (MHz) Catelgory Catezgory Category 3 | Category 4 | Category 6 | Category 7
Sinal 10 1 2 3A 3A - -
o 15 - - 3C 4B - -

20 - - 3 4 6 6
Note 1:  The test is selected for maximum supported bandwidth.

8.7.4  TDD (EPDCCH scheduling)

The parameters specified in Table 8.7.4-1 are valid for al TDD tests unless otherwise stated.

Table 8.7.4-1: Common test parameters (TDD)
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Parameter Unit Value
Special subframe 4
configuration (Note 1)
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Maximum number of 4
HARQ transmission
Redundancy version
coding sequence {0,0.1,2} for 64QAM
Number of OFDM
symbols for PDCCH per OFDM symbols 1
component carrier
Cross carrier scheduling Not configured
Number of EPDCCH 1
sets
EPDCCH transmission .
Localized
type
2 PRB pairs
Number of PRB per 10MHz BW: Resoudtge blocks npre = 48,
EPDCCH set and . -
EPDCCH PRB pair 15MHz BW: Resou7r<ie blocks npre = 70,
allocation 20MHz BW: Resource blocks nprg = 98,
99
EPDCCH Starting Derived from CFI (i.e. default behaviour)
Symbol
ECCE Aggregation
Level 2 ECCEs
Number of EREGs per 4 for normal subframe and 8 for special
ECCE subframe
EPDCCH scheduling EPDCCH ca_ndldate is randomly assigned
in each subframe
EPDCCH precoder .
(Note 2) Fixed PMI O
UL-DL configuration 1: 1101111111
EPDCCH monitoring SF 0000000000
pattern UL-DL configuration 5: 1100111001
0000000000
Timing advance us 100
. . Static propagation condition
Propagation condition No external noise sources are applied
Note 1:  As specified in Table 4.2-1in TS 36.211 [4].
Note 2: EPDCCH precoder parameters are defined for tests with 2 x 2 antenna
configuration

The requirements are specified in Table 8.7.4-3, with the addition of the parametersin Table 8.7.4-2 and the downlink
physical channel setup according to Annex C.3.2. The test points are applied to UE category, CA capability and
bandwidth combination with maximum aggregated bandwidth as specified inTable 8.7.4-4. The TB success rate shall be
sustained during at least 300 frames.
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Table 8.7.4-2: Test parameters for SDR test for PDSCH scheduled by EPDCCH (TDD)

Downlink power -
B . . Antenn | cogebook a||ocationp(d5) E,at Symbols ACK/NACK
andwidth | Transmission a
Test (MH2) mode configu subsgt antenna port| for unused feedback
ration restriction on |l pslcl|® (dBm/15kHz) PRBs mode
1 10 1 1x2 N/A 0 0 |[0]O -85 OP.6 TDD Bundling
2 10 3 2x2 10 -3 1 -3/]0]|3 -85 OP.1 TDD Bundling
3 20 3 2x2 10 -3 1 -3/]0]|3 -85 OP.1 TDD Bundling
3A 15 3 2x2 10 -3 1 -3[([0]3 -85 OP.2 TDD | Multiplexing
4,6 20 3 2x2 10 -3 ] -3/]0]3 -85 OP.1 TDD | Multiplexing
Table 8.7.4-3: Minimum requirement (TDD)
Test Number of bits of a DL-SCH Measurement channel Reference value
transport block received within TB success rate [%)]
a TTI for normal/special sub-
frame
1 10296/0 R.31E-1 TDD 95
2 25456/0 R.31E-2 TDD 95
3 51024/0 R.31E-3 TDD 95
3A 51024/0 R.31E-3A TDD 85
4 75376/0 (Note 2) R.31E-4 TDD 85
6 75376/0 (Note 2) R.31E-4 TDD 85
Note 1:  For 2 layer transmissions, 2 transport blocks are received within a TTI.
Note 2: 71112 bits for sub-frame 5.
Note 3:  The TB success rate is defined as TB success rate = 100%*NpL_correct_nd (NoL_newtx + NbL_retx), Where Npi_newx iS
the number of newly transmitted DL transport blocks, Np__retx iS the number of retransmitted DL transport
blocks, and Npi correct 1xiS the number of correctly received DL transport blocks.
Table 8.7.4-4: Test points for sustained data rate (FRC)
Bandwidth/
coc;pf\ig c?)iqnt?i\;nv;tiit:n Category 1 | Category 2 | Category 3 | Category 4 | Category 6 | Category 7
(MHz)
Single 10 1 2 - . . .
carrier 15 3A 3A . .
20 - - 3 4 6 6
Note 1:  The test is selected for maximum supported bandwidth.
8.8 Demodulation of EPDCCH

The receiver characteristics of the EPDCCH are determined by the probability of miss-detection of the Downlink

Scheduling Grant (Pm-dsg). For the distributed transmission testsin 8.8.1, EPDCCH and PCFICH are tested jointly, i.e.
amiss detection of PCFICH implies a miss detection of EPDCCH. For other tests, EPDCCH and PCFICH are not tested
jointly.
8.8.1 Distributed Transmission

8.8.1.1 FDD
The parameters specified in Table 8.8.1.1-1 are valid for all FDD distributed EPDCCH tests unless otherwise stated.
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Table 8.8.1.1-1: Test Parameters for Distributed EPDCCH

Parameter Unit Value
Number of PDCCH symbols symbols 2 (Note 1)
PHICH duration Normal
Unused RE-s and PRB-s OCNG
Cell ID 0
Pa dB -3
Downlink power o dB -3
allocation p dB 0
0 dB 3
dBm/15 -98
N, at antenna port K Ho
Cyclic prefix Normal
Subframe Configuration Non-MBSFN
. PRB 1
Precoder Update Granularity
ms 1
Beamforming Pre-Coder Annex B. 4.4
Cell Specific Reference Signal Port 0 and 1
Number of EPDCCH Sets Configured 2 (Note 2)
Number of PRB per EPDCCH Set 4 (1§tdSet)
8 (2™ Set)
EPDCCH Subframe Monitoring NA
PDSCH T™M TM3
DCI Format 2A
Note 1:  The starting symbol for EPDCCH is derived from the
PCFICH. RRC signalling epdcch-StartSymbol-r11 is not
configured.
Note 2:  The two sets are distributed EPDCCH sets and non-
overlapping with PRB = {3, 17, 31, 45} for the first set and
PRB = {0, 7, 14, 21, 28, 35, 42, 49} for the second set.
EPDCCH is scheduled in the first set for Test 1 and second
set for Test 2, respectively. Both sets are always configured.

For the parameters specified in Table 8.8.1.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 8.8.1.1-2. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.8.1.1-2: Minimum performance Distributed EPDCCH

Test Bandwidth Aggregatio | Reference OCNG Propagation Antenna Reference value
number n level Channel Pattern Condition configuration Pm-dsg SNR
and correlation (%) (dB)
Matrix
1 10 MHz 4 ECCE R.55 FDD | OP.7 FDD EVA5 2x2Low 1 2.60
2 10 MHZ 16 ECCE R.56 FDD | OP.7 FDD EVA70 2x2Low 1 -3.20
8.8.1.1.1 Void
Table 8.8.1.1.1-1: Void
8.8.1.2 TDD

The parameters specified in Table 8.8.1.2-1 are valid for al TDD distributed EPDCCH tests unless otherwise stated.
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Table 8.8.1.2-1: Test Parameters for Distributed EPDCCH

Parameter Unit Value
Number of PDCCH symbols symbols 2 (Note 1)
PHICH duration Normal
Unused RE-s and PRB-s OCNG
Cell ID 0
Pa dB -3
Downlink power o dB -3
allocation ° dB 0
0 dB 3
dBm/15 -98
N, at antenna port K Ho
Cyclic prefix Normal
Subframe Configuration Non-MBSFN
Precoder Update Granularity PRB L
ms 1
Beamforming Pre-Coder Annex B. 4.4
Cell Specific Reference Signal Port0and 1
Number of EPDCCH Sets Configured 2 (Note 2)
Number of PRB per EPDCCH Set 4 (1itd8et)
8 (2™ Set)
EPDCCH Subframe Monitoring NA
PDSCH T™M T™M3
DCI Format 2A
TDD UL/DL Configuration 0
TDD Special Subframe 1 (Note 3)

Note 1:

The starting symbol for EPDCCH is derived from the

PCFICH. RRC signalling epdcch-StartSymbol-r11 is not

configured.
Note 2:

The two sets are distributed EPDCCH sets and non-

overlapping with PRB = {3, 17, 31, 45} for the first set and
PRB ={0, 7, 14, 21, 28, 35, 42, 49} for the second set.
EPDCCH is scheduled in the first set for Test 1 and second

set for Test 2, respectively. Both sets are always configured.
Demodulation performance is averaged over normal and

Note 3:
special subframe.

For the parameters specified in Table 8.8.1.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 8.8.1.2-2. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.8.1.2-2: Minimum performance Distributed EPDCCH

Test Bandwidth | Aggregation | Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration Pm-dsg SNR
and correlation (%) (dB)
Matrix
1 10 MHz 4 ECCE R.55TDD | OP.7 TDD EVAS 2x2Low 1 2.8
2 10 MHZ 16 ECCE R.56 TDD | OP.7 TDD EVA70 2x2Low 1 -3.10
8.8.1.2.1 Void
Table 8.8.1.2.1-1: Void
8.8.2 Localized Transmission with TM9
8.8.2.1 FDD

The parameters specified in Table 8.8.2.1-1 are valid for al FDD TM9 localized ePDCCH tests unless otherwise stated.
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Table 8.8.2.1-1: Test Parameters for Localized EPDCCH with TM9

Parameter Unit Value

Number of PDCCH symbols symbols 1 (Note 1)

EPDCCH starting symbol symbols 2 (Note 1)

PHICH duration Normal

Unused RE-s and PRB-s OCNG

Cell ID 0

Pa dB 0

Downlink power Ps dB 0

allocation o dB 3

J dB 0
dBm/15

N, at antenna port <o -98

Cyclic prefix Normal

Subframe Configuration Non-MBSFN

Precoder Update Granularity PRB 1

ms 1

Beamforming Pre-Coder Annex B.4.5

Cell Specific Reference Signal Port 0 and 1

CSI-RS Reference Signal Port 15 and 16

CSI-RS reference signal resource 0

configuration

CSil reference signal subframe 5

configuration lcsirs

ZP-CSI-RS configuration bitmap 0000010000000000

ZP-CSI-RS subframe configuration Izp. 2

CSI-RS

Number of EPDCCH Sets 2 (Note 2)

EPDCCH Subframe Monitoring pattern 1111111110 1111111101 1111111011

subframePatternConfig-r11 1111110111 (Note 3)

PDSCH T™M TM9

Note 1:  The starting symbol for EPDCCH is signalled with epdcch-StartSymbol-r11. However, CFl is
setto 1.

Note 2:  The first set is distributed transmission with PRB = {0, 49} and the second set is localized
transmission with PRB = {0, 7, 14, 21, 28, 35, 42, 49}. ePDCCH is scheduled in the second set
for all tests.

Note 3: EPDCCH is scheduled in every SF. UE is required to monitor ePDCCH for UE-specific search
space only in SFs configured by subframePatternConfig-r11. Legacy PDCCH is not scheduled.

For the parameters specified in Table 8.8.2.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 8.8.2.1-2. EPDCCH subframe monitoring is configured and the subframe
monitoring requirement in EPDCCH restricted subframesis statDTX of 99.9%.

The downlink physical setup isin accordance with Annex C.3.2.

Table 8.8.2.1-2: Minimum performance Localized EPDCCH with TM9

Test Bandwidt | Aggregatio | Reference OCNG Propagatio Antenna Reference value
number h n level Channel Pattern n Condition | configuration Pm-dsg SNR
and correlation (%) (dB)
Matrix
1 10 MHz 2 ECCE R.57 FDD OP.7 FDD EVAS5 2x2Low 1 12.2
2 10 MHZ 8 ECCE R.58 FDD OP.7 FDD EVA5 2x2Low 1 2.5
8.8.2.1.1 Void

Table 8.8.2.1.1-1: Void
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8.8.2.1.2 Void
Table 8.8.2.1.2-1: Void
Table 8.8.2.1.2-2: Void
Table 8.8.2.1.2-3: Void
8.8.2.2 TDD

The parameters specified in Table 8.8.2.2-1 are valid for all TDD TM9 localized ePDCCH tests unless otherwise stated.

Table 8.8.2.2-1: Test Parameters for Localized EPDCCH with TM9

Parameter Unit Value
Number of PDCCH symbols symbols 1 (Note 1)
EPDCCH starting symbol symbols 2 (Note 1)
PHICH duration Normal
Unused RE-s and PRB-s OCNG
Cell ID 0
Pa dB 0
Downlink power Ps dB 0
allocation o dB 3
J dB 0
dBm/15 -98
N, at antenna port <Hz
Cyclic prefix Normal
Subframe Configuration Non-MBSFN
Precoder Update Granularity PRB 1
ms 1
Beamforming Pre-Coder Annex B.4.5
Cell Specific Reference Signal Port 0 and 1
CSI-RS Reference Signal Port 15 and 16
CSI-RS reference signal resource 0
configuration
CSil reference signal subframe 0
configuration lcsirs
ZP-CSI-RS configuration bitmap 0000010000000000
ZP-CSI-RS subframe configuration Ize. 0
CSI-RS
Number of EPDCCH Sets 2 (Note 2)
SIGGGHIEgo 1100010000 Hhoootioos
subframePatternConfig-r11
1100011000 (Note 3)
PDSCH TM T™M9
TDD UL/DL Configuration 0
TDD Special Subframe 1 (Note 4)
Note 1:  The starting symbol for EPDCCH is signalled with epdcch-StartSymbol-r11. However, CFl is

setto 1.

Note 2:  The first set is distributed transmission with PRB = {0, 49} and the second set is localized
transmission with PRB = {0, 7, 14, 21, 28, 35, 42, 49}. ePDCCH is scheduled in the second set
for all tests.

Note 3: EPDCCH is scheduled in every SF. UE is required to monitor ePDCCH for UE-specific search
space only in SFs configured by subframePatternConfig-r11. Legacy PDCCH is not scheduled.

Note 4:  Demodulation performance is averaged over normal and special subframe.
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For the parameters specified in Table 8.8.2.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 8.2.2.2-2. EPDCCH subframe monitoring is configured and the subframe
monitoring requirement in EPDCCH restricted subframesis statDTX of 99.9%.

The downlink physical setup isin accordance with Annex C.3.2.

Table 8.8.2.2-2: Minimum performance Localized EPDCCH with TM9

Test Bandwidth | Aggregation | Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration | Pm-dsg | SNR
and correlation (%) (dB)
Matrix
1 10 MHz 2 ECCE R.57 TDD | OP.7 TDD EVAS 2x2Low 1 12.8
2 10 MHZ 8 ECCE R.58 TDD | OP.7 TDD EVAS5 2x2Low 1 2.0
8.8.2.2.1 Void
Table 8.8.2.2.1-1: Void
8.8.2.2.2 Void
Table 8.8.2.2.2-1: Void
Table 8.8.2.2.2-2: Void
Table 8.8.2.2.2-3: Void
8.8.3 Localized transmission with TM10 Type B quasi co-location type
8.8.3.1 FDD

For the parameters specified in Table 8.8.3.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuesin Table 8.8.3.1-2. In Table 8.8.3.1-1, transmission point 1 (TP 1) isthe serving cell.
The downlink physical setup isin accordance with Annex C.3.2.
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Table 8.8.3.1-1: Test Parameters for Localized Transmission TM10 Type B quasi co-location type

Parameter Unit Test1 Test 2
TP 1 | TP 2 TP 1 | TP 2
PHICH duration Normal
ik Pa dB 0
Downlin
power Pe dB 0
allocation o dB -3
o dB 0
0dB power
imbalance is Reference value | Reference value | Reference value
Es/Nec dB considered in Table 8.8.3.1- | in Table 8.8.3.1- | in Table 8.8.3.1-
between TP 1 2 2 2
and TP 2,
dBm/
N, at antenna port 15kH -98
z
Bandwidth MHz 10 | 10 10 | 10
numper of configured 2 (Note 1) 2 (Note1)
EPDCCH-PRB-Set ID
(setConfigld) 0 1 0 1
Transmission type of EPDCCH- Localized Localized Localized Localized
PRB-set
Number of PRB pair per
EPDCCH-PRB-set PRB 8 8 8 8
EPDCCH beamforming model Annex B.4.5 Annex B.4.5 Annex B.4.5 Annex B.4.5
PDSCH transmission mode TM10 TM10 TM10 TM10
Probability of Probability of
PDSCH transmission Blanked in all Transmit in all occ;gggﬁ of occ;lrjrggﬁ of
scheduling the subframes the subframes S s
transmission is transmission is
30% (Note 3) 70% (Note 3)
CSl reference
Non-zero signal N/A 0 N/A 0
power CSI configuration
reference CSl reference
signal signal subframe
(NZPId=1) configuration N/A 2 N/A 2
Icsirs
CSl reference
Non-zero signal N/A N/A 10 N/A
power CSI configuration
reference CSl reference
signal signal subframe
(NZPId=2) configuration N/A N/A 2 NIA
Icsirs
CSI-RS
Configuration list | Bitma 0000010000000 1000010000000
éesrlo POWEr | (zeroPowerCSI- | p N/A 000 N/A 000
reference RS bitmap)
- CSI-RS
signal bframe
(zPid=1) | Sudrame N/A 2 N/A 2
configuration
Icsirs
CSI-RS
Configuration list | Bitma 1000010000000
éesrlo power (Zero_PowerCSI- p N/A N/A 000 N/A
reference RS bitmap)
; CSI-RS
signal subframe
(ZP1d=2) X . N/A N/A 2 N/A
configuration
Icsirs
Non-Zero power
(P,\%tz%o CSI RS Identity N/A 1 N/A 1
(NZPId)

ETSI




3GPP TS 36.101 version 11.11.0 Release 11

262

ETSI TS 136 101 V11.11.0 (2015-04)

Zero power CSI
RS Identity N/A 1 N/A 1
(ZPId)
Non-Zero power
CSI RS Identity N/A N/A 2 N/A
PQI set 1 (NZPId)
(Note 4) Zero power CSI
RS Identity N/A N/A 2 N/A
(ZPId)
Number of PDCCH symbols Sg:];b 1 (Note 2)
. i, pdsch-Start- pdsch-Start- pdsch-Start- pdsch-Start-
EPDCCH starting position r11=2 (Note 2) | r11=2 (Note 2) | r11=2 (Note2) | ri1=2 (Note 2)
Subframe configuration Non-MBSFN Non-MBSFN Non-MBSFN Non-MBSFN
Time offset between TPs us N/A 2 N/A 2
Frequency shift between TPs Hz N/A 200 N/A 200
Cell ID 0 126 0 126
Note 1:  Resource blocks nprg =0, 7, 14, 21, 28, 35, 42, 49 are allocated for both the first set and the second set.
Note 2:  The starting OFDM symbol for EPDCCH is determined from the higher layer signalling pdsch-Start-r11.
And CFl is set to 1.
Note 3:  The TP from which PDSCH is transmitted shall be randomly determined independently for each subframe.
Probabilities of occurrence of PDSCH transmission from TP 1 and TP 2 are specified.
Note 4:  For PQI set 0, PDSCH and EPDCCH are transmitted from TP 2. For PQI set 1, PDSCH and EPDCCH are
transmitted from TP1. EPDCCH and PDSCH are transmitted from same TP.
Table 8.8.3.1-2: Minimum Performance
Test Aggregation | Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration Pm-dsg (%) | SNR (dB)
and correlation
Matrix
1 2 ECCE R.59 FDD OP.7 FDD EVA5 2x2Low 1 13.4
2 2 ECCE R.59 FDD OP.7 FDD EVA5 2x2Low 1 13.4
8.8.3.2 TDD

For the parameters specified in Table 8.8.3.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuesin Table 8.8.3.2-2. In Table 8.8.3.2-1, transmission point 1 (TP1) is the serving cell.
The downlink physical setup isin accordance with Annex C.3.2.
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Table 8.8.3.2-1: Test Parameters for Localized Transmission TM10 Type B quasi co-location type

Parameter Unit Test1 Test 2
TP 1 | TP 2 TP 1 TP 2
PHICH duration Normal
ik Pa dB 0
Downlin
power Pe dB 0
allocation o dB -3
o dB 0
0dB power
imbalance is Reference value | Reference value | Reference value
Es/Nec dB considered in Table 8.8.3.2- | in Table 8.8.3.2- | in Table 8.8.3.2-
between TP 1 2 2 2
and TP 2,
dBm/
N, at antenna port 15kH -98
z
Bandwidth MHz 10 | 10 10 10
Number of EPDCCH Sets 2 (Note 1) 2 (Notel)
EPDCCH-PRB-Set ID 0 1 0 1
(setConfigld)
'Igr;lgsmlssmn type of EPDCCH- Localized Localized Localized Localized
-set
Number of PRB pair per
EPDCCH-PRB-set PRB 8 8 8 8
EPDCCH beamforming model Annex B.4.5 Annex B.4.5 Annex B.4.5 Annex B.4.5
PDSCH transmission mode TM10 TM10 TM10 TM10
Probability of Probability of
PDSCH transmission Blanked in all Transmit in all occ;gggﬁ of occ;lrjrggﬁ of
scheduling the subframes the subframes s o
transmission is transmission is
30% (Note 3) 70% (Note 3)
CSil reference signal Antenna ports Antenna ports Antenna ports Antenna ports
configurations 15,16 15,16 15,16 15,16
CSl reference
Non-zero signal N/A 0 N/A 0
power CSI configuration
reference CSil reference
signal signal subframe
(NZPId=1) configuration N/A 0 NIA 0
Icsirs
CSl reference
Non-zero signal N/A N/A 10 N/A
power CSI configuration
reference CSil reference
signal signal subframe
(NZPId=2) configuration N/A N/A 0 NIA
Icsirs
CSI-RS
Configuration list | Bitma 0000010000000 1000010000000
éesrlo POWET | (zeroPowerCSI- | p N/A 000 N/A 000
reference RS bitmap)
: CSI-RS
b1 | subframe N/A 0 N/A 0
( =1) configuration
Icsi-rs
CSI-RS
Configuration list | Bitma 1000010000000
é‘glo power (ZerqPowerCSI- p N/A N/A 000 N/A
reference RS bitmap)
: CSI-RS
signal
(zPid=2) | Subframe N/A N/A 0 N/A
configuration
Icsirs
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Non-Zero power

CSI RS Identity N/A 1 N/A 1
PQI set 0 (NZPId)
(Note 4) Zero power CSI

RS Identity N/A 1 N/A 1

(ZPId)

Non-Zero power

CSI RS Identity N/A N/A 2 N/A
PQIl set 1 (NZPId)
(Note 4) Zero power CSI

RS Identity N/A N/A 2 N/A

(ZPId)
Number of PDCCH symbols Sglrzb 1 (Note 2)

. . dsch-Start- dsch-Start- dsch-Start- dsch-Start-
EPDCCH starting position 10 (Note 2) 1102 (Note 2) e (Note 2) 1o (Note 2)
Subframe configuration Non-MBSFN Non-MBSFN Non-MBSFN Non-MBSFN
Time offset between TPs us N/A 2 N/A 2
Frequency shift between TPs Hz N/A 200 N/A 200
Cell ID 0 126 0 126
TDD UL/DL configuration 0
TDD special subframe 1

Note 1:  Resource blocks nprg = 0, 7, 14, 21, 28, 35, 42, 49 are allocated for both the first set and the second set.

Note 2:  The starting OFDM symbol for EPDCCH is determined from the higher layer signalling pdsch-Start-r11.
And CFl is set to 1.

Note 3:  The TP from which PDSCH is transmitted shall be randomly determined independently for each subframe.
Probabilities of occurrence of PDSCH transmission from TP 1 and TP 2 are specified.

Note 4:  For PQI set 0, PDSCH and EPDCCH are transmitted from TP 2. For PQI set 1, PDSCH and EPDCCH are
transmitted from TP1. EPDCCH and PDSCH are transmitted from same TP.

Table 8.8.3.2-2: Minimum Performance

Test Aggregation | Reference OCNG Propagation Antenna Reference value
number level Channel Pattern Condition configuration Pm-dsg (%) | SNR (dB)
and correlation
Matrix
1 2 ECCE R.59 TDD OP.7 TDD EVAS 2x2Low 1 13.6
2 2 ECCE R.59 TDD OP.7 TDD EVAS 2x2Low 1 13.6
9 Reporting of Channel State Information

9.1 General

This section includes requirements for the reporting of channel state information (CSI). For al test casesin this section,

>

the definition of SNR isin accordance with the one givenin clause 8.1.1, where SNR =

9.1.1  Applicability of requirements

9111 Applicability of requirements for different channel bandwidths

In Clause 9 the test cases may be defined with different channel bandwidth to verify the same CSI requirement.
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9.11.2 Applicability and test rules for different CA configurations and bandwidth
combination sets

The performance requirement for CA CQI testsin Clause 9 are defined independent of CA configurations and
bandwidth combination sets specified in Clause 5.6A.1. For UEs supporting different CA configurations and bandwidth
combination sets, the applicability and test rules are defined for the testsfor 2 DL CCs in Table 9.1.1.2-1. For
simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set. The
definition of CA capability is specified in 8.1.2.2.

Table 9.1.1.2-1: Applicability and test rules for CA UE CQI tests with 2 DL CCs

No. of the
supported
CA capability CA configuration from CO%AbiBan;ici)VxI?;hbe cgﬁﬁ?r\:\ggctﬂls
Tests where the tests | the selected CA capbility di L b d
apply where the tests apply tested in priority to be teste
order from each
selected CA
configuration
CA tests with Any of one of
2CCs in Clause the supported Ag%gng Aoig:]?i SSP;%;? 10+10 ':\/I/l||_|—|zz 20+20 1
9.6.1.1 CA capabilities 9
Any of one of
the supported
CA tests with CA capabilities Any one of the_ supp_orted
; . TDD CA configurations Largest aggregated CA
2CCs in Clause with largest . ) S 1
with largest aggregated CA | bandwidth combination
9.6.1.2 aggregated CA bandwidth combination
bandwidth
combination

Note 1: The applicability and test rules are specified in this table, unless otherwise stated.

9.2 CQI reporting definition under AWGN conditions

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined
by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median.
The purpose is to verify that the reported CQI values are in accordance with the CQI definition givenin TS 36.213 [6].
To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy
ismet for at least one of two SNR levels separated by an offset of 1 dB.

9.2.1 Minimum requirement PUCCH 1-0 (Cell-Specific Reference
Symbols)

9.211 FDD

The following requirements apply to UE Category 21. For the parameters specified in Table 9.2.1.1-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to RC.1 FDD in
Table A.4-1 shall be in the range of +1 of the reported median more than 90% of the time. If the PDSCH BLER using
the transport format indicated by median CQI islessthan or equal to 0.1, the BLER using the transport format indicated
by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the
median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI — 1) shall be less than or
equal to 0.1.
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Table 9.2.1.1-1: PUCCH 1-0 static test (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
PDSCH transmission mode 1
. P dB 0
Downlink power =
allocation Ps dB 0
c dB 0
Propagation condltlor_l and AWGN (1 X 2)
antenna configuration
SNR (Note 2) dB 0 1 6 7
S dB[MW/15kHz] |  -98 -97 92 91
N dB[MW/15kHz] -98 98
Max number of HARQ 1
transmissions
Physical chan_nel for CQI PUCCH Eormat 2
reporting
PUCCH Report Type 4
Reporting periodicity ms Npg =5
cqgi-pmi-Configurationindex 6
Note 1:  Reference measurement channel RC.1 FDD according to Table A.4-1 with one sided dynamic
OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 2:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s)
and the respective wanted signal input level.

9.21.2 TDD

The following requirements apply to UE Category 21. For the parameters specified in Table 9.2.1.2-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI vaue accordingto RC.1 TDD in
Table A.4-1 shall be in the range of +1 of the reported median more than 90% of the time. If the PDSCH BLER using
the transport format indicated by median CQI islessthan or equal to 0.1, the BLER using the transport format indicated
by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the
median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI — 1) shall be less than or
equal to 0.1.
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Table 9.2.1.2-1: PUCCH 1-0 static test (TDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
PDSCH transmission mode 1
Uplink downlink configuration 2
Special subframe 4
configuration
dB 0
Downlink power P
allocation Ps dB 0
o dB 0
Propagation condltlon and AWGN (1 X 2)
antenna configuration
SNR (Note 2) dB 0 1 6 7
| dB[MW/15kHz] -08 -97 -92 91
N dB[MW/15kHz] -08 -08
Max number of HARQ 1
transmissions
Physical channel for CQI
reporting PUSCH (Note 3)
PUCCH Report Type 4
Reporting periodicity ms Npd =5
cqi-pmi-Configurationindex 3
ACK/NACK feedback mode Multiplexing

Note 1: Reference measurement channel RC.1 TDD according to Table A.4-1 with one sided dynamic
OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 2:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s)
and the respective wanted signal input level.

Note 3:  To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and
#8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7
and #2.

9.21.3 FDD (CSI measurements in case two CSI subframe sets are configured)

The following requirements apply to UE Category >1. For the parameters specified in Table 9.2.1.3-1, and using the
downlink physical channels specified in tables C.3.2-1 for Cell 1, C.3.3-1 for Cell 2 and C.3.2-2, the reported CQI value
according to RC.2 FDD / RC.6 FDD in Table A.4-1 in subframes overlapping with aggressor cell ABS and non-ABS
subframes shall be in the range of +1 of the reported median more than 90% of the time. If the PDSCH BLER in non-
ABS subframes using the transport format indicated by median CQI obtained by reportsin CSl subframe sets Ccg 1 IS
less than or equal to 0.1, the BLER in non-ABS subframes using the transport format indicated by the (median CQI + 1)
shall be greater than 0.1. If the PDSCH BLER in non-ABS subframes using the transport format indicated by the
median CQI is greater than 0.1, the BLER in non-ABS subframes using transport format indicated by (median CQI — 1)
shall be less than or equal to 0.1. The value of the median CQI obtained by reportsin CSl subframe sets Ccg o minus the
median CQI obtained by reportsin CSI subframe sets Ccg 1 shall be larger than or equal to 2 and less than or equal to 5
in Test 1 and shall be larger than or equal to 0 and lessthan or equal to 1in Test 2.
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Table 9.2.1.3-1: PUCCH 1-0 static test (FDD)

Parameter Unit Test1 Test2
Cell 1 |  Cell2 Cell 1 | Cell 2
Bandwidth MHz 10 10
PDSCH transmission mode 2 | Note 10 2 | Note 10
dB -3 -3
Downlink power P
allocation Ps dB -3 -3
c dB 0 0
Propagation COUd'“O'? and Clause B.1 (2x2) Clause B.1 (2x2)
antenna configuration
E./N,., (Note 1) dB 4 5 6 4 5 12
NS dBm/15kHz | -102 (Note 7) N/A -98(Note 7) N/A
(i) :
Noc'atantenna [\ ) dBm/15kHz | -98 (Note 8) NIA -98(Note &) N/A
port .
NU) dBm/15kHz | -94.8 (Note 9) N/A -98(Note 9) N/A
féj) dB[MW/15kHz] | -94 | -93 92 94 | -93 -110
Subframe Configuration Non-MBSFN | Non-MBSFN | Non-MBSFN | Non-MBSFN
Cell Id 0 1 0 1
Time Offset between Cells us 2.5 (synchronous cells) 2.5 (synchronous cells)
01010101 01010101
01010101 01010101
ABS pattern (Note 2) N/A 01010101 N/A 01010101
01010101 01010101
01010101 01010101
00000100 00000100
RLM/RRM Measurement 00000100 00000100
Subframe Pattern (Note 4) 00000100 N/A 00000100 N/A
00000100 00000100
00000100 00000100
01010101 01010101
01010101 01010101
Cecslio 01010101 N/A 01010101 N/A
01010101 01010101
CSI Subframe Sets 01010101 01010101
(Note 3) 10101010 10101010
10101010 10101010
Cecsia 10101010 N/A 10101010 N/A
10101010 10101010
10101010 10101010
Number of control OFDM
3 3
symbols
Max number of HARQ 1 1
transmissions
Physical channel for Ccgi0 CQI
reporting PUCCH Format 2 PUCCH Format 2
Physical channel for Ccsi1 CQI PUSCH (Note 12) PUSCH (Note 12)
reporting
PUCCH Report Type 4 4
Reporting periodicity Ms Npg =5 Npg =5
cqi-pmi-Configurationindex
Cesio (Note 13) 6 N/A 6 N/A
cqi-pmi-Configurationindex2
Cosis (Note 14) 5 N/A 5 N/A
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Note 1:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the
respective wanted signal input level.

Note 2:  ABS pattern as defined in [9].

Note 3:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 4:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]

Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 6:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll and Cell2 is
the same.

Note 7:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.

Note 8:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor
ABS.

Note 9:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10: Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG pattern as
defined in Annex A.5.1.5

Note 11: Reference measurement channel in Cell 1 RC.2 FDD according to Table A.4-1 for UE Cateogry 2-8 with
one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1, and RC.6 FDD according to
Table A.4-1 for Category 1 with one/two sided dynamic OCNG Pattern OP. 1/2 FDD as described in
Annex A.5.1.1 and A.5.1.2.

Note 12: To avoid collisions between HARQ-ACK and wideband CQI it is necessary to report both on PUSCH
instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic
CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

Note 13: cqi-pmi-Configurationindex is applied for Ccs).

Note 14: cqi-pmi-Configurationindex2 is applied for Ccsi 1.

9.214 TDD (CSI measurements in case two CSI subframe sets are configured)

The following requirements apply to UE Category 21. For the parameters specified in Table 9.2.1.4-1, and using the
downlink physical channels specified in tables C.3.2-1 for Cell 1, C3.3-1 for Cell 2 and C.3.2-2, the reported CQI value
accordingto RC.2 TDD / RC.6 TDD in Table A.4-1 in subframes overlapping with aggressor cell ABS and non-ABS
subframes shall be in the range of +1 of the reported median more than 90% of the time. If the PDSCH BLER in non-
ABS subframes using the transport format indicated by median CQI obtained by reportsin CSl subframe sets Ccg 1 iS
less than or equal to 0.1, the BLER in non-ABS subframes using the transport format indicated by the (median CQI + 1)
shall be greater than 0.1. If the PDSCH BLER in non-ABS subframes using the transport format indicated by the
median CQI is greater than 0.1, the BLER in non-ABS subframes using transport format indicated by (median CQI — 1)
shall be less than or equal to 0.1. The value of the median CQI obtained by reportsin CSI subframe sets Ccg o minus the
median CQI obtained by reportsin CSI subframe sets Ccg ;1 shall be larger than or equal to 2 and less than or equal to 5
in Test 1 and shall be larger than or equal to 0 and lessthan or equal to 1in Test 2.
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Table 9.2.1.4-1: PUCCH 1-0 static test (TDD)

Parameter Unit Test1 Test2
Cell 1 | Cell 2 Cell 1 | Cell 2
Bandwidth MHz 10 10
PDSCH transmission mode 2 | Note 10 2 | Note 10
Uplink downlink configuration 1 1
Special subframe
. . 4 4
configuration
dB -3 -3
Downlink power P
allocation Pe dB -3 -3
c dB 0 0
Propagation condition and Clause B.1 (2x2) Clause B.1 (2x2)
antenna configuration ) )
E./N,., (Note 1) dB 4 5 6 4 5 12
N{) | dBmiaskHz | -102 (Note 7) N/A -98 (Note 7) N/A
(i) -
Noc'atantenna [\ () dBm/15kHz | -98 (Note 8) N/A -98 (Note 8) N/A
port -
N{) | dBmiskHz | -94.8 (Note 9) N/A 98 (Note 9) N/A
1 dB[MW/15kHZ] | -94 | -93 92 94 | -93 -110
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN Non-MBSFN
Cell Id 0 1 0 1
Time Offset between Cells us 2.5 (synchronous cells) 2.5 (synchronous cells)
0100010001 0100010001
ABS pattern (Note 2) N/A 0100010001 N/A 0100010001
RLM/RRM Measurement 0000000001 N/A 0000000001 N/A
Subframe Pattern (Note 4) 0000000001 0000000001
c 0100010001 N/A 0100010001 NA
CSI Subframe Sets cs1o 0100010001 0100010001 '
(Note 3) 1000101000 1000101000
Cesia 1000101000 N/A 1000101000 NIA
Number of control OFDM
3 3
symbols
Max number of HARQ 1 1
transmissions
Physical channel for Ccgj0 CQI
reporting PUCCH Format 2 PUCCH Format 2
Physical channel for Ccsi1 CQI PUSCH (Note 12) PUSCH
reporting
PUCCH Report Type 4 4
Reporting periodicity ms Npd =5 Npg =5
cqi-pmi-Configurationindex
Cesio (Note 13) 3 N/A 3 N/A
cgi-pmi-Configurationindex2
Cosi1 (Note 14) 4 N/A 4 N/A
ACK/NACK feedback mode Multiplexing Multiplexing
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Note 1:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the
respective wanted signal input level.

Note 2:  ABS pattern as defined in [9].

Note 3:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 4:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7].

Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 6:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll and Cell2 is the
same.

Note 7:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping
with the aggressor ABS.

Note 8:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS

Note 9:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10: Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG pattern as
defined in Annex A.5.2.5

Note 11: Reference measurement channel in Cell 1 RC.2 TDD according to Table A.4-1 for UE Category 22 with one
sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1, and RC.6 TDD according to Table
A.4-1 for Category 1 with one/two sided dynami OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1
and Annex A.5.2.2.

Note 12: To avoid collisions between HARQ-ACK and wideband CQI it is necessary to report both on PUSCH
instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic
CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

Note 13: cqi-pmi-Configurationindex is applied for Ccs).

Note 14: cqi-pmi-Configurationindex2 is applied for Ccsi 1.

9.2.15 FDD (CSI measurements in case two CSI subframe sets are configured and
with CRS assistance information)

The following requirements apply to UE Category =2. For the parameters specified in Table 9.2.1.5-1, and using the
downlink physical channels specified in tables C.3.2-1 for Cell 1, C.3.3-2 for Cell 2 and Cell 3, and C.3.2-2, the
reported CQI value according to RC.2 FDD in Table A.4-1 in subframes overlapping with aggressor cell ABS and non-
ABS subframes shall be in the range of +1 of the reported median more than 90% of the time.

For test 1 and test 2, if the PDSCH BLER in ABS subframes using the transport format indicated by median CQI
obtained by reportsin CSI subframe sets Ccg o isless than or equal to 0.1, the BLER in ABS subframes using the
transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER in ABS subframes
using the transport format indicated by the median CQI is greater than 0.1, the BLER in ABS subframes using transport
format indicated by (median CQI — 1) shall be lessthan or equal to 0.1.

For test 2, if the PDSCH BLER in non-ABS subframes using the transport format indicated by median CQI obtained by
reportsin CSI subframe sets Ccg 1 is less than or equal to 0.1, the BLER in non-ABS subframes using the transport
format indicated by the (median CQI + 2) shall be greater than 0.1. If the PDSCH BLER in non-ABS subframes using
the transport format indicated by the median CQI is greater than 0.1, the BLER in non-ABS subframes using transport
format indicated by (median CQI — 1) shall be less than or equal to 0.1.
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Table 9.2.1.5-1: PUCCH 1-0 static test (FDD)

Parameter Unit Test1 Test 2
Cell 1 | Cell2and 3 Cell 1 | Cell2and 3
Bandwidth MHz 10 10
PDSCH transmission mode 2 | Note 10 2 | Note 10
dB -3 -3
Downlink power P
allocation Ps dB -3 -3
c dB 0 0
Propagation COT‘d'“O'? and Clause B.1 (2x2) Clause B.1 (2x2)
antenna configuration
- Cell 2: 12 Cell 2: 12
Eo/Nocz (Note 1) dB 4 5 ceizzo | ¥ | ¥ | censio
NG dBm/15kHz -98 (Note 7) N/A -98 (Note 7) N/A
(i) :
Noc'atantenna [\ () dBm/15kHz | -98 (Note 8) NIA -98 (Note 8) N/A
port .
NU) dBm/15kHz | -93 (Note 9) N/A -93 (Note 9) N/A
Subframe Configuration Non-MBSFN | Non-MBSFN | Non-MBSFN | Non-MBSFN
Cell 2: 6 0 Cell 2: 6
Cell 1d 0 Cell3:1 Cell3:1
) Cell 2: 3 usec Cell 2: 3 usec
Time Offset between Cells us Cell 3 -1usec Cell 3 -1usec
. Cell 2: 300Hz Cell 2: 300Hz
Frequency Shift between Cells Hz Cell 3: -100Hz Cell 3: -100Hz
01010101 01010101
01010101 01010101
ABS pattern (Note 2) N/A 01010101 N/A 01010101
01010101 01010101
01010101 01010101
00000100 00000100
RLM/RRM Measurement 00000100 00000100
Subframe Pattern (Note 4) 00000100 N/A 00000100 N/A
00000100 00000100
00000100 00000100
01010101 01010101
01010101 01010101
Ccsio 01010101 N/A 01010101 N/A
01010101 01010101
CSI Subframe Sets 01010101 01010101
(Note 3) 10101010 10101010
10101010 10101010
Cecsi 10101010 N/A 10101010 N/A
10101010 10101010
10101010 10101010
Number of control OFDM
3 3
symbols
Max number of HARQ 1 1
transmissions
Physical channel for Ccgi0 CQI
reporting PUCCH Format 2 PUCCH Format 2
Physical channel for Ccsi1 CQI PUSCH (Note 12) PUSCH (Note 12)
reporting
PUCCH Report Type 4 4
Reporting periodicity Ms Npg =5 Npg =5
cqi-pmi-Configurationindex
Cesio (Note 13) 6 N/A 6 N/A
cqi-pmi-Configurationindex2
Cesiz (Note 14) 5 N/A 5 N/A
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Note 1:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the
respective wanted signal input level.

Note 2:  ABS pattern as defined in [9].

Note 3:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 4:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]

Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 6:  Cell 1 is the serving cell. Cell 2 and Cell 3 are the aggressor cells. The number of the CRS ports in Cell1,
Cell2, and Cell3 are the same.

Note 7:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.

Note 8:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor
ABS.

Note 9:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10: Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying OCNG
pattern as defined in Annex A.5.1.5

Note 11: Reference measurement channel in Cell 1 RC.2 FDD according to Table A.4-1 with one sided dynamic
OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 12: To avoid collisions between HARQ-ACK and wideband CQI it is necessary to report both on PUSCH
instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic
CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

Note 13: cqi-pmi-Configurationindex is applied for Ccsi,o.

Note 14: cqi-pmi-Configurationindex2 is applied for Ccsi 1.

9.2.1.6 TDD (CSI measurements in case two CSI subframe sets are configured and
with CRS assistance information)

The following requirements apply to UE Category =2. For the parameters specified in Table 9.2.1.6-1, and using the
downlink physical channels specified in tables C.3.2-1 for Cell 1, C3.3-2 for Cell 2 and Cell 3, and C.3.2-2, the reported
CQI value according to RC.2 TDD in Table A.4-1 in subframes overlapping with aggressor cell ABS and non-ABS
subframes shall be in the range of +1 of the reported median more than 90% of the time.

For test 1 and test 2, if the PDSCH BLER in ABS subframes using the transport format indicated by median CQI
obtained by reportsin CSI subframe sets Ccg o isless than or equal to 0.1, the BLER in ABS subframes using the
transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER in ABS subframes
using the transport format indicated by the median CQI is greater than 0.1, the BLER in ABS subframes using transport
format indicated by (median CQI — 1) shall be less than or equal to 0.1.

For test 2, if the PDSCH BLER in non-ABS subframes using the transport format indicated by median CQI obtained by
reportsin CSI subframe sets Ccg 1 is less than or equal to 0.1, the BLER in non-ABS subframes using the transport
format indicated by the (median CQI + 2) shall be greater than 0.1. If the PDSCH BLER in non-ABS subframes using
the transport format indicated by the median CQI is greater than 0.1, the BLER in non-ABS subframes using transport
format indicated by (median CQI — 1) shall be less than or equal to 0.1.
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Table 9.2.1.6-1: PUCCH 1-0 static test (TDD)

Parameter Unit Test1 Test 2
Cell 1 | Cell2and 3 Cell 1 | Cell2and 3
Bandwidth MHz 10 10
PDSCH transmission mode 2 | Note 10 2 | Note 10
Uplink downlink configuration 1 1
Special subframe 4 4
configuration
dB -3 -3
Downlink power P
allocation Ps dB -3 -3
c dB 0 0
Propagation condition and Clause B.1 (2x2) Clause B.1 (2x2)
antenna configuration ) )
= Cell 2: 12 13 14 Cell 2: 12
Eq/ Ny (Note 1) dB 4 5 Cell 3: 10 Cell 3: 10
N | dBmiaskHz | -98 (Note 7) N/A -98 (Note 7) N/A
(i) -
N, at antenna Néé; dBM/15KHz 98 (Note 8) N/A -98 (Note 8) N/A
port -
NUL | dBm/skHz | -93 (Note 9) N/A -93 (Note 9) N/A
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN Non-MBSFN
Cell 2: 6 Cell 2: 6
Cell ld 0 Cell 3: 1 0 Cell 3:1
. Cell 2: 3 usec Cell 2: 3 usec
Time Offset between Cells us Cell 3: -1usec Cell 3: -1usec
. Cell 2: 300Hz Cell 2: 300Hz
Frequency shift between Cells Hz Cell 3: -100Hz Cell 3: -100Hz
ABS pattern (Note 2) NI/A 0100010001 N/A 8188818881
0100010001
RLM/RRM Measurement 0000000001 N/A 0000000001 N/A
Subframe Pattern (Note 4) 0000000001 0000000001
c 0100010001 N/A 0100010001 NA
CSI Subframe Sets cs1o 0100010001 0100010001 '
(Note 3) 1000101000 1000101000
Cesia 1000101000 N/A 1000101000 NIA
Number of control OFDM
3 3
symbols
Max number of HARQ 1 1
transmissions
Physical channel for Cesio CQI PUCCH Format 2 PUCCH Format 2
reporting
Physical channel for Ccsi1 CQI PUSCH (Note 12) PUSCH (Note 12)
reporting
PUCCH Report Type 4 4
Reporting periodicity ms Npd =5 Npg =5
cqi-pmi-Configurationindex
Ceaio (Note 13) 3 N/A 3 N/A
cgi-pmi-Configurationindex2
Cesis (Note 14) 4 N/A 4 N/A
ACK/NACK feedback mode Multiplexing Multiplexing
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Note 1:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the
respective wanted signal input level.

Note 2:  ABS pattern as defined in [9].

Note 3:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 4:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7].

Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 6:  Cell 1 is the serving cell. Cell 2 and Cell 3 are the aggressor cells. The number of the CRS ports in Cell1,
Cell2, and Cell3 is the same.

Note 7:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping
with the aggressor ABS.

Note 8:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS

Note 9:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10: Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying OCNG
pattern as defined in Annex A.5.2.5

Note 11: Reference measurement channel in Cell 1 RC.2 TDD according to Table A.4-1 with one sided dynamic
OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 12: To avoid collisions between HARQ-ACK and wideband CQI it is necessary to report both on PUSCH
instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic
CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

Note 13: cqgi-pmi-Configurationindex is applied for Ccs) .

Note 14: cqgi-pmi-Configurationindex2 is applied for Ccsi1.

9.2.2 Minimum requirement PUCCH 1-1 (Cell-Specific Reference
Symbols)

The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband
CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI
median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by
the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance
requirement is defined in subclause B. 1.

9.221 FDD

The following requirements apply to UE Category =2. For the parameters specified in table 9.2.2.1-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial
differential CQI for codeword #1 (Table 7.2-2in TS 36.213 [6]) shall be used to determine the wideband CQI index for
codeword #1 as

wideband CQI, = wideband CQI, — Codeword 1 offset level

The wideband CQI; shall be within the set { median CQI; -1, median CQI,, median CQI; +1} for more than 90% of the
time, where the resulting wideband values CQI, shall be used to determine the median CQI values for codeword #1. For
both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQly— 1
and median CQI; — 1 shall be lessthan or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER
using the transport format indicated by the respective median CQI, + 1 and median CQI, + 1 shall be greater than or
equal to 0.1.
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Table 9.2.2.1-1: PUCCH 1-1 static test (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
PDSCH transmission mode 4
Downlink power P a8 3
allocation Ps dB -3
o dB 0

Propagation condition and
antenna configuration
CodeBookSubsetRestriction

Clause B.1 (2 x 2)

. 010000
bitmap
SNR (Note 2) dB 10 11 16 17
| dB[MW/15kHz] -88 -87 -82 -81
N& dB[mW/15kHZ] 98 98
Max number of HARQ 1

transmissions
Physical channel for CQI/PMI

PUCCH Format 2

reporting
PUCCH Report Type for
CQI/PMI
PUCCH Report Type for RI 3
Reporting periodicity ms Npa =5
cqgi-pmi-Configurationindex 6
ri-Configindex 1 (Note 3)

Note 1:  Reference measurement channel RC.2 FDD according to Table A.4-1 with one sided dynamic
OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s)
and the respective wanted signal input level.

Note 3: Itis intended to have UL collisions between RI reports and HARQ-ACK, since the RI reports
shall not be used by the eNB in this test.

9.22.2 TDD

The following requirements apply to UE Category =2. For the parameters specified in table 9.2.2.2-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial
differential CQI for codeword #1 (Table 7.2-2in TS 36.213 [6]) shall be used to determine the wideband CQI index for
codeword #1 as

wideband CQI, = wideband CQI, — Codeword 1 offset level

The wideband CQI; shall be within the set { median CQI; -1, median CQI,, median CQI; +1} for more than 90% of the
time, where the resulting wideband values CQI; shall be used to determine the median CQI values for codeword #1. For
both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQly— 1
and median CQI; — 1 shall be lessthan or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER
using the transport format indicated by the respective median CQI, + 1 and median CQI; + 1 shall be greater than or
equal to 0.1.
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Table 9.2.2.2-1: PUCCH 1-1 static test (TDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
PDSCH transmission mode 4
Uplink downlink configuration 2
Special subframe 4

configuration

Downlink power P ® >
allocation Ps dB -3
c dB 0

Propagation condition and
antenna configuration
CodeBookSubsetRestriction

Clause B.1 (2 x 2)

pitrmap 010000
SNR (Note 2) dB 10 11 16 17
1 dB[mW/15kHz] 88 87 82 81
N dB[MW/15kHz] .08 .08
Max number of HARQ 1

transmissions
Physical channel for CQI/PMI

PUSCH (Note 3)

reporting
PUCCH Report Type 2
Reporting periodicity ms Npg =5
cqgi-pmi-Configurationindex 3
ri-Configindex 805 (Note 4)
ACK/NACK feedback mode Multiplexing

Note 1:  Reference measurement channel RC.2 TDD according to Table A.4-1 with one sided dynamic
OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 2:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s)
and the respective wanted signal input level.

Note 3:  To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and
#8 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe
SF#7 and #2.

Note 4: Rl reporting interval is set to the maximum allowable length of 160ms to minimise collisions
between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is
expected that CQI/PMI reports will be dropped, while Rl and HARQ-ACK will be multiplexed. At
eNB, CQI report collection shall be skipped every 160ms during performance verification.

9.2.3 Minimum requirement PUCCH 1-1 (CSI Reference Symbols)

The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband
CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI
median of codeword #0 and codeword #1. The precoding used at the transmitter is afixed precoding matrix specified by
the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance
requirement is defined in subclause B. 1.

9.231 FDD

The following requirements apply to UE Category 22. For the parameters specified in table 9.2.3.1-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial
differential CQI for codeword #1 (Table 7.2-2in TS 36.213 [6]) shall be used to determine the wideband CQI index for
codeword #1 as

wideband CQI, = wideband CQI, — Codeword 1 offset level

The wideband CQI; shall be within the set { median CQI; -1, median CQI,, median CQI; +1} for more than 90% of the
time, where the resulting wideband values CQI; shall be used to determine the median CQI values for codeword #1. For
both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQIly— 1
and median CQI; — 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER
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using the transport format indicated by the respective median CQI, + 1 and median CQI, + 1 shall be greater than or
equal to 0.1.

Table 9.2.3.1-1: PUCCH 1-1 static test (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
PDSCH transmission mode 9
Pa dB 0
Downlink power Ps dB 0
allocation P, dB 3
o dB -3
Cell-specific reference signals Antenna ports 0, 1
CSil reference signals Antenna ports 15,...,18
CSI-RS periodicity and subframe
offset 5/1
Tcsirs / Acsi-rs
CSl reference signal configuration 0
Propagation condmor_\ and antenna Clause B.1 (4 x 2)
configuration
Beamforming Model As specified in Section B.4.3
CodeBookSubsetRestriction bitmap 0x0000 0000 0100 0000
SNR (Note 2) dB 7 8 13 14
1 dB[mW/15kHz] 91 -90 -85 -84
N dB[MW/15kHz] .08 -98
Max number of HARQ transmissions 1
Physical channell for CQI/PMI PUSCH (Note3)
reporting
PUCCH Report Type for CQI/PMI 2
Physical channel for RI reporting PUCCH Format 2
PUCCH Report Type for RI 3
Reporting periodicity ms Npa =5
CQI delay ms 8
cqi-pmi-Configurationindex 2
ri-Configindex 1

Note 1:  Reference measurement channel RC.7 TDD according to Table A.4-1 with one sided dynamic OCNG
Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the
respective wanted signal input level.

Note 3:  To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to
allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.

9.2.3.2 TDD

The following requirements apply to UE Category 22. For the parameters specified in table 9.2.3.2-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial
differential CQI for codeword #1 (Table 7.2-2in TS 36.213 [6]) shall be used to determine the wideband CQI index for
codeword #1 as

wideband CQI, = wideband CQI, — Codeword 1 offset level

The wideband CQI shall be within the set { median CQI, -1, median CQI,, median CQI, +1} for more than 90% of the
time, where the resulting wideband values CQI, shall be used to determine the median CQI values for codeword #1. For
both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQIly—1
and median CQI; — 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER
using the transport format indicated by the respective median CQI, + 1 and median CQI, + 1 shall be greater than or
equal to 0.1.
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Table 9.2.3.2-1: PUCCH 1-1 submode 1 static test (TDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
PDSCH transmission mode 9
Uplink downlink configuration 2
Special subframe configuration 4
Pa dB 0
Downlink power Pg dB 0
allocation P dB 6
dB -3
CRS reference signals Antenna ports 0, 1
CSil reference signals Antenna ports 15,...,22
CSI-RS periodicity and subframe
offset 5/3
Tcsirs / Acsi-rs
CSi reference signal configuration 0
Propagation condition and antenna
i configuration Clause B.1 (8 x 2)
Beamforming Model As specified in Section B.4.3
CodeBookSubsetRestriction bitmap 0x0000 0000 0020 0000 0000 0001 0000
SNR (Note 2) dB 4 5 10 11
| dB[MW/15kHz] -94 -93 -88 -87
N dB[MW/15kHz] 98 -98
Max number of HARQ transmissions 1
Physical channe_l for CQI/PMI PUSCH (Note 3)
reporting
PUCCH Report Type for CQIl/second
PMI 2b
Physical channel for RI reporting PUSCH
PUCCH Report Type for RI/ first PMI 5
Reporting periodicity ms Npd =5
CQI delay ms 10o0r 11
cqgi-pmi-Configurationindex 3
ri-Configindex 805 (Note 4)
ACK/NACK feedback mode Multiplexing
Note 1:  Reference measurement channel RC.7 TDD according to Table A.4-1 with one sided dynamic OCNG
Pattern OP.1 TDD as described in Annex A.5.2.1.
Note 2:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the
respective wanted signal input level.
Note 3:  To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to
allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#7 and #2.
Note 4: Rl reporting interval is set to the maximum allowable length of 160ms to minimise collisions between
RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that
CQI/PMI reports will be dropped, while Rl and HARQ-ACK will be multiplexed. At eNB, CQI report
collection shall be skipped every 160ms during performance verification.
9.2.4 Minimum requirement PUCCH 1-1 (With Single CSI Process)

The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband
CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI
median of codeword #0 and codeword #1. The precoding used at the transmitter is afixed precoding matrix specified by
the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance

requirement is defined in subclause B.1.

9.24.1 FDD

The following requirements apply to UE Category 22. For the parameters specified in table 9.2.4.1-1, and using the
downlink physical channels specified in tables C.3.4-1 and C.3.4-2, the reported offset level of the wideband spatial
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differential CQI for codeword #1 (Table 7.2-2in TS 36.213 [6]) shall be used to determine the wideband CQI index for
codeword #1 as

wideband CQI, = wideband CQI,— Codeword 1 offset level

The wideband CQI; shall be within the set { median CQI; -1, median CQI,, median CQI; +1} for more than 90% of the
time, where the resulting wideband values CQI; shall be used to determine the median CQI values for codeword #1. For
both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQly— 1
and median CQI; — 1 shall be lessthan or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER
using the transport format indicated by the respective median CQI, + 1 and median CQI; + 1 shall be greater than or
equal to 0.1.
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Table 9.2.4.1-1: PUCCH 1-1 static test (FDD)

Parameter Unit Test1 Test2
TP1 | TP2 TP1 | TP2
Bandwidth MHz 10
PDSCH transmission mode 10
Pa dB 0 0 0 0
Downlink power Pe dB 0 0 0 0
allocation (Note 1) P. dB 3 3 3 3
c dB -3 N/A -3 N/A
Cell ID 0 0
Cell-specific reference signals Antenonalports (Note 2) Anterz)na:lL ports (Note 2)
. Antenna ports Antenna ports
CSil reference signals 15....18 N/A 15....18 N/A
CSI-RS periodicity and
subframe offset Tcsi.rs / Acsi-rs 51 N/A 51 N/A
CSI-RS configuration 0 N/A 0 N/A
e oo Y y Y Y
001000000000 | 10000000000 | 001000000000 | 10000000000
lcsi-rs / ZeroPowerCSI-RS 0000 00000 0000 00000
bitmap
CSI-IM configuration 1/ 1/
Icsirs / ZeroPowerCSI-RS 001000000000 N/A 001000000000 N/A
bitmap 0000 0000
CSI process configuration
Signal/Interference/Reporting CSI-RS/CSI-IM/PUCCH 1-1 CSI-RS/CSI-IM/PUCCH 1-1
mode
Propagation condition and Clause B.1 Clause B.1 Clause B.1 Clause B.1
antenna configuration (4x2) (2x2) (4x2) (2x2)
CodeBookSubsetRestriction 0x0000 0000 0x0000 0000
bitmap 0100 0000 100000 0100 0000 100000
SNR (Note 3) dB 20 6 7 20 14 15
|0 dB[MW/15kHz] 78 92 | o1 78 84 | -83
N dB[MW/15kHz] -08 -08
Modulation / Information bit (Noted) QPSK / 4392 (Noted) QPSK / 4392
payload
Max numbgr o_f HARQ 1 N/A 1 N/A
transmissions
Physical channel for CQI/PMI PUSCH N/A PUSCH N/A
reporting (Note5) (Noteb)
PUCCH Report Type for
COlPMI 2 N/A 2 N/A
PUCCH Report Type for RI 3 N/A 3 N/A
Reporting periodicity ms Npd =5 N/A Npd =5 N/A
CQI Delay ms 8 N/A 8 N/A
cgi-pmi-Configurationindex 2 N/A 2 N/A
ri-Configindex 1 N/A 1 N/A
PDSCH scheduled sub-frames 1,2,3,4,6,7,8,9 1,2,3,4,6,7,8,9
Timing offset between TPs us 0 0
Frequency offset between TPs Hz 0 0

Notel: Reference measurement channel RC.10 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern
OP.1 FDD as described in Annex A.5.1.1.

Note 2:  REs for antenna ports 0 and 1 CRS have zero transmission power.

Note 3:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective
wanted signal input level.

Note 4:  Void

Note 5:  To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead
of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to
multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.

ETSI




3GPP TS 36.101 version 11.11.0 Release 11 282 ETSI TS 136 101 V11.11.0 (2015-04)

9.24.2 TDD

The following requirements apply to UE Category =2. For the parameters specified in table 9.2.4.2-1, and using the
downlink physical channels specified in tables C.3.4-1 and C.3.4-2, the reported offset level of the wideband spatial
differential CQI for codeword #1 (Table 7.2-2in TS 36.213 [6]) shall be used to determine the wideband CQI index for
codeword #1 as

wideband CQI, = wideband CQI, — Codeword 1 offset level

The wideband CQI; shall be within the set { median CQI; -1, median CQI,, median CQI; +1} for more than 90% of the
time, where the resulting wideband values CQI, shall be used to determine the median CQI values for codeword #1. For
both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQly— 1
and median CQI; — 1 shall be lessthan or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER
using the transport format indicated by the respective median CQI, + 1 and median CQI, + 1 shall be greater than or
equal to 0.1.
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Parameter Unit Test1 Test2
TP1 | TP2 TP1 | TP2
Bandwidth MHz 10
PDSCH transmission mode 10
Uplink downlink configuration 2
Special subframe configuration 4
Pa dB 0 0 0 0
Downlink power Ps dB 0 0 0 0
allocation (Note 1) P. dB 5 5 5 5
c dB -3 N/A -3 N/A
Cell ID 0 0
Cell-specific reference signals Anterénalports (Note 2) Anterz)nai ports (Note 2)
. Antenna ports Antenna ports
CSil reference signals 15.... 22 N/A 15,... 22 N/A
CSI-RS periodicity and
subframe offset Tcsirs / AcsI-Rs 5/3 N/A 5/3 N/A
CSI-RS configuration 0 N/A 0 N/A
o eonfguration 3/ 3! 3/ 3/
| / Zerc?PowerCSl-RS 001000000000 | 10000100000 | 001000000000 | 10000100000
CSI-RS bi 0000 00000 0000 00000
itmap
CSI-IM configuration 3/ 3/
Icsirs / ZeroPowerCSI-RS 001000000000 N/A 001000000000 N/A
bitmap 0000 0000
CSI process configuration
Signal/Interference/Reporting CSI-RS/CSI-IM/PUCCH 1-1 CSI-RS/CSI-IM/PUCCH 1-1
mode
Propagation condition and Clause B.1 Clause B.1 Clause B.1 Clause B.1
antenna configuration (8x2) (2x2) (8x2) (2x2)
0x0000 0000 0x0000 0000
CodeBookSubsetRestriction 0020 0000 0020 0000
bitmap 0000 0001 100000 0000 0001 100000
0000 0000
SNR (Note 3) dB 17 6 7 17 14 15
|0 dB[MW/15kHz] 81 92 | o1 -81 84 | -83
N dB[mW/15kHz] -98 98
Modulation / Information bit (Noted) QPSK / 4392 (Noted) QPSK /4392
payload
Max numbgr qf HARQ 1 N/A 1 N/A
transmissions
Physical channel for CQI/PMI PUSCH N/A PUSCH N/A
reporting (Noteb) (Note5)
PUCCH Report Type for
CQl/second PMI 2b N/A 2b N/A
Physical channel for RI reporting PUSCH N/A PUSCH N/A
PUCCH Repog'\'}l}/pe for RI/ first 5 N/A 5 N/A
Reporting periodicity ms Npd =5 N/A Npd =5 N/A
CQI Delay ms 10 or 11 N/A 10o0r11 N/A
cgi-pmi-Configurationindex 3 N/A 3 N/A
ri-Configindex 805 (Note 6) N/A 805 (Note 6) N/A
ACK/NACK feedback mode Multiplexing N/A Multiplexing N/A
PDSCH scheduled sub-frames 3,4,8,9 34,89
Timing offset between TPs us 0 0
Frequency offset between TPs Hz 0 0
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Notel: Reference measurement channel RC.10 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern
OP.1 TDD as described in Annex A.5.2.1.

Note 2:  REs for antenna ports 0 and 1 CRS have zero transmission power.

Note 3:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective
wanted signal input level.

Note 4:  Void

Note 5:  To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead
of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/PMI to
multiplex with the HARQ-ACK on PUSCH in uplink SF#7 and #2.

Note 6: Rl reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI,
CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports
will be dropped, while Rl and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped
every 160ms during performance verification.

9.3 CQlI reporting under fading conditions

9.3.1 Frequency-selective scheduling mode

The accuracy of sub-band channel quality indicator (CQI) reporting under frequency selective fading conditionsis
determined by a double-sided percentile of the reported differential CQI offset level O per sub-band, and the relative
increase of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the
highest reported differential CQI offset level the corresponding transport format compared to the case for which afixed
format is transmitted on any sub-band in set Sof TS 36.213 [6]. The purpose is to verify that preferred sub-bands can be
used for frequently-selective scheduling. To account for sensitivity of the input SNR the sub-band CQI reporting under
frequency selective fading conditionsis considered to be verified if the reporting accuracy is met for at least one of two
SNR levels separated by an offset of 1 dB.

9.31.1 Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)

93.111 FDD

For the parameters specified in Table 9.3.1.1.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.1.1.1-2 and by the following

a) asub-band differential CQI offset level of 0 shall be reported at least o % of the time but less than 5 % for each sub-
band;

b) the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with
the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated
by the reported wideband CQI median on arandomly selected sub-band in set Sshall be> v,

¢) when transmitting on arandomly selected sub-band among the sub-bands with the highest differential CQI offset
level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD.

ETSI




3GPP TS 36.101 version 11.11.0 Release 11 285 ETSI TS 136 101 V11.11.0 (2015-04)

Table 9.3.1.1.1-1 Sub-band test for single antenna transmission (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Downlink Pa dB 0
power s dB 0
allocation p dB 0
SNR (Note 3) dB 9 10 14 15
| dB[mW/15kHz] | -89 | 88 | -84 | -83
N dB[mW/15kHz] 98 -98

Clause B.2.4 with 7, = 0.45 s,

Propagation channel
pag a=1, f, =5Hz

Antenna configuration 1x2
Reporting interval ms 5
CQIl delay ms 8
Reporting mode PUSCH 3-0
Sub-band size RB 6 (full size)

Max number of HARQ
transmissions
Note 1:  If the UE reports in an available uplink reporting instance at subframe
SF#n based on CQI estimation at a downlink subframe not later than
SF#(n-4), this reported subband or wideband CQI cannot be applied at
the eNB downlink before SF#(n+4)
Note 2:  Reference measurement channel RC.3 FDD according to Table A.4-1
with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in
Annex A.5.1.1/2.
Note 3:  For each test, the minimum requirements shall be fulfilled for at least
one of the two SNR(s) and the respective wanted signal input level.

1

Table 9.3.1.1.1-2 Minimum requirement (FDD)

Test 1 Test 2
o [%] 2 2
B%] 55 55
¥ 1.1 1.1
UE Category 21 21

9.3.1.1.2 TDD

For the parameters specified in Table 9.3.1.1.2-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.1.1.2-2 and by the following

a) asub-band differential CQI offset level of 0 shall be reported at least o % of the time but less than 5 % for each sub-
band;

b) the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with
the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated
by the reported wideband CQI median on arandomly selected sub-band in set Sshall be> v,

¢) when transmitting on arandomly selected sub-band among the sub-bands with the highest differential CQI offset
level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD.
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Table 9.3.1.1.2-1 Sub-band test for single antenna transmission (TDD)

Parameter Unit Testl [ Test2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Downlink Pa dB 0
power Ps dB 0
allocation p dB 0
Uplink downlink 5
configuration
Special subframe 4
configuration
SNR (Note 3) dB 9 10 14 15
1 dB[mW/15kHz] | -89 | -88 | -84 | -83
N dB[MW/15kHz] -08 -98
Clause B.2.4 with
Propagation channel 7, =045ps,a=1,
f, =5Hz
Antenna configuration 1x2
Reporting interval ms 5
CQI delay ms 100r11
Reporting mode PUSCH 3-0
Sub-band size RB 6 (full size)
Max number of HARQ 1
transmissions

ACK/NACK feedback mode Multiplexing

Note 1:  If the UE reports in an available uplink reporting instance at subframe
SF#n based on CQI estimation at a downlink subframe not later than
SF#(n-4), this reported subband or wideband CQI cannot be applied
at the eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel RC.3 TDD according to Table A.4-1
with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described
in Annex A.5.2.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at least
one of the two SNR(s) and the respective wanted signal input level.

Table 9.3.1.1.2-2 Minimum requirement (TDD)

Test 1 Test 2
o [%] 2 2
B%] 55 55
y 1.1 1.1
UE Category 21 21
9.3.1.1.3 FDD (CSI measurements in case two CSI subframe sets are configured and with

CRS assistance information)

For the parameters specified in Table 9.3.1.1.3-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.1.1.3-2 and by the following

a) asub-band differential CQI offset level of 0 shall be reported at least o % of the time but less than £ % for each
sub-band;

b) theratio of the throughput in ABS subframes obtained when transmitting on a randomly selected sub-band
among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained
when transmitting the TBS indicated by the reported wideband CQI median on arandomly selected sub-band in
set Sshall be>v;
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¢) when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset
level the corresponding TBS, the average BLER in ABS subframes for the indicated transport formats shall be
greater than or equal to €.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD.
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Table 9.3.1.1.3-1 Sub-band test for single antenna transmission (FDD)

Parameter Unit Test1 Test 2
Cell 1 | Cell2and 3 Cell 1 | Cell2and 3
Bandwidth MHz 10 10
PDSCH transmission mode 1 | Note 10 1 | Note 10
Downlink power P 98 0 0
allocation Ps dB 0 0
o dB 0 0
QIause_E3.2.4 EVAS Clayse B.E.4 EVAS
. . with Td = 0.45 with Td =
Propagation condition us, a=1,fd= Low antenna 0.45 us, a = Low antenna
5 Hz correlation 1 fd=5Hz correlation
Antenna configuration 1x2 1x2
- Cell 2: 12 Cell 2: 12
Eq/Nocz (Note 1) dB 4 5 ceizz0 | ¥ | 15 | censi1o
N dBm/15kHz -98 (Note 7) N/A -98 (Note 7) N/A
i -
N at antenna NU) dBm/15kHz -98 (Note 8) N/A -98 (Note 8) N/A
port -
N dBm/15kHz -93 (Note 9) N/A -93 (Note 9) N/A
Subframe Configuration Non-MBSFN | Non-MBSFN | Non-MBSFN | Non-MBSFN
Cell 1d 0 Cell 2: 6 0 Cell 2: 6
Cell 3:1 Cell 3:1
. Cell 2: 3 usec Cell 2: 3 usec
Time Offset between Cells us Cell 3: -1usec Cell 3: -1usec
. Cell 2: 300Hz Cell 2: 300Hz
Frequency Shift between Cells Hz Cell 3: -100Hz Cell 3: -100Hz
01010101 01010101
01010101 01010101
ABS pattern (Note 2) N/A 01010101 N/A 01010101
01010101 01010101
01010101 01010101
00000100 00000100
00000100 00000100
S %iMPg"ﬁe;i“{ﬁg:”;) 00000100 N/A 00000100 N/A
00000100 00000100
00000100 00000100
01010101 01010101
01010101 01010101
Ccsio 01010101 N/A 01010101 N/A
01010101 01010101
CSI Subframe Sets 01010101 01010101
(Note 3) 10101010 10101010
10101010 10101010
Ccsit 10101010 N/A 10101010 N/A
10101010 10101010
10101010 10101010
Number of control OFDM 3 3
symbols
Max number of HARQ 1 1
transmissions
CQI delay ms
Reporting interval (Note 13) ms
Reporting mode PUSCH 3-0
Sub-band size RB 6 (full size)
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Note 1:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the
respective wanted signal input level.

Note 2:  ABS pattern as defined in [9].

Note 3:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 4:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7]

Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 6:  Cell 1 is the serving cell. Cell 2 and Cell 3 are the aggressor cells. The number of the CRS ports in Cell1,
Cell2, and Cell3 are the same.

Note 7:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.

Note 8:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor
ABS.

Note 9:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10: Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying OCNG
pattern as defined in Annex A.5.1.5

Note 11: Reference measurement channel in Cell 1 RC.3 FDD according to Table A.4-1 with one/two sided
dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 12: If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a
downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at
the eNB downlink before SF#(n+4).

Note 13: The CSI reporting is such that reference subframes belong to Ccsi,o.

Table 9.3.1.1.3-2 Minimum requirement (FDD)
Test 1 Test 2

o [%] 2 2

B1%] 55 55

y 1.1 1.1

£ 0.01 0.01

UE Category 21 21

93114 TDD (CSI measurements in case two CSI subframe sets are configured and with

CRS assistance information)

For the parameters specified in Table 9.3.1.1.4-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.1.1.4-2 and by the following

a) asub-band differential CQI offset level of 0 shall be reported at least o % of the time but less than £ % for each
sub-band;

b) theratio of the throughput in ABS subframes obtained when transmitting on a randomly selected sub-band
among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained
when transmitting the TBS indicated by the reported wideband CQI median on arandomly selected sub-band in
set Sshall be> vy,

¢) when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset
level the corresponding TBS, the average BLER in ABS subframes for the indicated transport formats shall be
greater than or equal to €.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD.
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Table 9.3.1.1.4-1 Sub-band test for single antenna transmission (TDD)

Parameter Unit Test1 Test 2
Cell 1 | Cell2and3 Cell 1 | Cell2and 3
Bandwidth MHz 10 10
PDSCH transmission mode 1 | Note 10 1 | Note 10
Uplink downlink configuration 1 1
Special subframe
) ) 4 4
configuration
dB 0 0
Downlink power P
allocation Ps dB 0 0
o dB 0 0
Clause B.2.4 Clause B.2.4
Propagation condition with Td = 0.45 LOWE;/:t\gnna with Td = 0.45 LOWE;/:t\gnna
us,a=1,fd= . us,a=1,fd= .
correlation correlation
5Hz 5Hz
Antenna configuration 1x2 1x2
— Cell 2: 12 Cell 2: 12
E./Nec, (Note 1) dB 4 105 cetzzzo | ¥ | ® | ceizio
N dBm/15kHz -98 (Note 7) N/A -98 (Note 7) N/A
(i) -
Noc'at antenna N dBm/15kHz -98 (Note 8) N/A -98 (Note 8) N/A
port -
N dBm/15kHz -93 (Note 9) N/A -93 (Note 9) N/A
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN Non-MBSFN
Cell 2: 6 Cell2: 6
Cell 1d 0 Cell3:1 0 Cell3:1
. Cell 2: 3 usec Cell 2: 3 usec
Time Offset between Cells us Cell 3: -1usec Cell 3: -1usec
. Cell 2: 300Hz Cell 2: 300Hz
Frequency shift between Cells Hz Cell 3: -100Hz Cell 3: -100Hz
ABS pattern (Note 2) N/A 0100010001 N/A e
0100010001
RLM/RRM Measurement 0000000001 N/A 0000000001 N/A
Subframe Pattern (Note 4) 0000000001 0000000001
C 0100010001 N/A 0100010001 NA
CSI Subframe Sets | ~©5'° 0100010001 0100010001 '
(Note 3) 1000101000 1000101000
Cesiy 1000101000 NIA 1000101000 NIA
Number of control OFDM 3 3
symbols
Max number of HARQ 1 1
transmissions
CQI delay ms 14
Reporting interval (Note 13) ms 10
Reporting mode PUSCH 3-0
Sub-band size RB 6 (full size)
ACK/NACK feedback mode Multiplexing Multiplexing
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Note 1:

For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the
respective wanted signal input level.

Note 2:  ABS pattern as defined in [9].

Note 3:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 4:  As configured according to the time-domain measurement resource restriction pattern for CSI
measurements defined in [7].

Note 5:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 6:  Cell 1 is the serving cell. Cell 2 and Cell 3 are the aggressor cells. The number of the CRS ports in Cell1,
Cell2, and Cell3 is the same.

Note 7:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping
with the aggressor ABS.

Note 8:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS

Note 9:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10: Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex C.3.3 applying OCNG
pattern as defined in Annex A.5.2.5

Note 11: Reference measurement channel in Cell 1 RC.3 TDD according to Table A.4-1 with one/two sided dynamic
OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.

Note 12: If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a
downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the
eNB downlink before SF#(n+4).

Note 13: The CSI reporting is such that reference subframes belong to Ccsio.

Table 9.3.1.1.4-2 Minimum requirement (TDD)
Test 1 Test 2
o [%] 2 2
B[%] 55 55
y 1.1 1.1
£ 0.01 0.01
UE Category 21 21
9.3.1.2 Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
9.3.1.2.1 FDD

For the parameters specified in Table 9.3.1.2.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.1.2.1-2 and by the following

a) asub-band differential CQI offset level of 0 shall be reported at least o % of the time but less than £ % for each
sub-band;

b) theratio of the throughput obtained when transmitting on arandomly selected sub-band among the sub-bands
with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the
TBS indicated by the reported wideband CQI median on arandomly selected sub-band in set Sshall be> v,

¢) when transmitting on arandomly selected sub-band among the sub-bands with the highest differential CQI offset
level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to
0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a
size smaller than full size are excluded from the test.
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Table 9.3.1.2.1-1 Sub-band test for FDD

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 9
Pa dB 0
Downlink power Ps dB 0
allocation P, dB 0
dB 0
SNR (Note 3) dB 4 5 11 12
| dB[mW/15kHz] 94 | -93 | -87 86
(i)
Nge dB[mW/15kHz] -98 -98
Clause B.2.4 with 7, = 0.45us,
Propagation channel
a=1, fD =5Hz
Antenna configuration 2x2
Beamforming Model As specified in Section B.4.3
CRS reference signals Antenna ports 0
CSil reference signals Antenna ports 15, 16
CSI-RS periodicity and subframe offset
5/1
Tcsirs / Acsi-rs
CSI-RS reference signal configuration 4
CodeBookSubsetRestriction bitmap 000001
Reporting interval (Note 4) ms 5
CQI delay ms 8
Reporting mode PUSCH 3-1
Sub-band size RB 6 (full size)
Max number of HARQ transmissions 1
Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on
CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband
or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)
Note 2:  Reference measurement channel RC.8 FDD according to Table A.4-1 with one/two
sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.
Note 3:  For each test, the minimum requirements shall be fulfilled for at least one of the two
SNR(s) and the respective wanted signal input level.
Note 4:  PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink
SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.
Table 9.3.1.2.1-2 Minimum requirement (FDD)
Test 1 Test 2
o [%] 2 2
B%] 40 40
y 1.1 1.1
UE Category 21 21
9.3.1.2.2 TDD

For the parameters specified in Table 9.3.1.2.2-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.1.2.2-2 and by the following

a) asub-band differential CQI offset level of 0 shall be reported at least o % of the time but less than £ % for each
sub-band;

b) theratio of the throughput obtained when transmitting on arandomly selected sub-band among the sub-bands
with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the
TBS indicated by the reported wideband CQI median on arandomly selected sub-band in set Sshall be> v,
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¢) when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset
level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to
0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a
size smaller than full size are excluded from the test.

Table 9.3.1.2.2-1 Sub-band test for TDD

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 9
Uplink downlink configuration 2
Special subframe configuration 4
Pa dB 0
Downlink power Ps dB 0
allocation P, dB 0
c dB 0
SNR (Note 3) dB 4 5 11 12
| dB[mW/15kHz] | -94 | 93 | 87 | -86
N dB[MW/15kHz] -98 -98

Clause B.2.4 with 7, = 0.45us,
a=1, fD =5Hz
Antenna configuration 2x2

Propagation channel

Beamforming Model

As specified in Section B.4.3

CRS reference signals

Antenna port 0

CSl reference signals

Antenna port 15,16

CSI-RS periodicity and subframe offset

Tcsirs / Acsi-rs 53
CSI-RS reference signal configuration 4
CodeBookSubsetRestriction bitmap 000001
Reporting interval (Note 4) ms 5
CQI delay ms 10
Reporting mode PUSCH 3-1
Sub-band size RB 6 (full size)
Max number of HARQ transmissions 1
ACK/NACK feedback mode Multiplexing
Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on
CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband
or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)
Note 2:  Reference measurement channel RC.8 TDD according to Table A.4-1 with one/two
sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.
Note 3:  For each test, the minimum requirements shall be fulfilled for at least one of the two
SNR(s) and the respective wanted signal input level.
Note 4: PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink

SF#3 and #8 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#2 and #7.

Table 9.3.1.2.2-2 Minimum requirement (TDD)

Test 1 Test 2
o [%] 2 2
L[%] 40 40
y 1.1 1.1
UE Category 21 21
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9.3.2 Frequency non-selective scheduling mode

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective fading conditionsis
determined by the reporting variance, and the relative increase of the throughput obtained when the transport format
transmitted is that indicated by the reported CQI compared to the case for which a fixed transport format configured
according to the reported median CQI is transmitted. In addition, the reporting accuracy is determined by a minimum
BLER using the transport formats indicated by the reported CQI. The purposeisto verify that the UE is tracking the
channel variations and selecting the largest transport format possible according to the prevailing channel state for
frequently non-selective scheduling. To account for sensitivity of the input SNR the CQI reporting under frequency
non-selective fading conditionsis considered to be verified if the reporting accuracy is met for at |east one of two SNR
levels separated by an offset of 1 dB.

9.3.2.1 Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)

9.3.211 FDD

For the parameters specified in Table 9.3.2.1.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.2.1.1-2 and by the following

a) aCQl index not in the set { median CQI -1, median CQI, median CQI +1} shall be reported at least o % of the time;

b) theratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI
median shall be> y;

¢) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the
indicated transport formats shall be greater or equal to 0.02
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Table 9.3.2.1.1-1 Fading test for single antenna (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Downlink Pa dB 0
power Ps dB 0
allocation p dB 0
SNR (Note 3) dB 6 7 12 13
| dB[mMW/15kHz] | 92 | 91 | -86 | -85
N& dB[mW/15kHz] -98 98
Propagation channel EPAS5
Correlation and .
antenna configuration High (1 x2)
Reporting mode PUCCH 1-0
Reporting periodicity ms Npd = 2
CQI delay ms 8

Physical channel for
COl reporting PUSCH (Note 4)
PUCCH Report Type 4
cqi-pmi-
Configurationindex

Max number of HARQ 1

transmissions

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink SF not later
than SF#(n-4), this reported wideband CQI cannot be applied at the
eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel RC.1 FDD according to Table
A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1
FDD as described in Annex A.5.1.1 and RC.4 FDD according to
Table A.4-1 for Category 1 with one/two sided dynamic OCNG
Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Note 4:  To avoid collisions between CQI reports and HARQ-ACK it is
necessary to report both on PUSCH instead of PUCCH. PDCCH
DCI format 0 shall be transmitted in downlink SF#1, #3, #7 and #9
to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH
in uplink subframe SF#5, #7, #1 and #3.

Table 9.3.2.1.1-2 Minimum requirement (FDD)

Test 1 Test 2
o [%] 20 20
y 1.05 1.05
UE Category 21 21

9.3.2.1.2 TDD

For the parameters specified in Table 9.3.2.1.2-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.2.1.2-2 and by the following

a) aCQl index not in the set { median CQI -1, median CQI, median CQI +1} shall be reported at least o % of the time;

b) the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI
median shall be> y;
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¢) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the
indicated transport formats shall be greater or equal to 0.02.

Table 9.3.2.1.2-1 Fading test for single antenna (TDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Downlink Pa dB 0
power Ps dB 0
allocation p dB 0
Uplink downlink 2
configuration
Special subframe 4
configuration
SNR (Note 3) dB 6 7 12 13
10 dB[MW/15kHz] | 92 | 91 | -86 | -85
N dB[MW/15kHz] -98 .08
Propagation channel EPA5
Correlation and .
antenna configuration High (1 x2)
Reporting mode PUCCH 1-0
Reporting periodicity ms Npd =5
CQI delay ms 100r11
Physical channel for
COl reporting PUSCH (Note 4)
PUCCH Report Type 4
cqi-pmi-
Configurationindex
Max number of HARQ 1
transmissions
ACK/NACK feedback Multiplexing
mode
Note 1:  If the UE reports in an available uplink reporting instance at

subframe SF#n based on CQI estimation at a downlink SF not later
than SF#(n-4), this reported wideband CQI cannot be applied at the
eNB downlink before SF#(n+4).

Reference measurement channel RC.1 TDD according to Table
A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1
TDD as described in Annex A.5.2.1 and RC.4 TDD according to
Table A.4-1 for Category 1 with one/two sided dynamic OCNG
Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.

For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

To avoid collisions between CQI reports and HARQ-ACK it is
necessary to report both on PUSCH instead of PUCCH. PDCCH
DCI format O shall be transmitted in downlink SF#3 and #8 to allow
periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink
subframe SF#7 and #2.

Note 2:

Note 3:

Note 4:

Table 9.3.2.1.2-2 Minimum requirement (TDD)

Test 1 Test 2
o [%] 20 20
y 1.05 1.05
UE Category 21 21
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9.3.2.2 Minimum requirement PUCCH 1-1 (CSI Reference Symbol)

9.3.221 FDD

For the parameters specified in Table 9.3.2.2.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.2.2.1-2 and by the following

a) aCQql index not inthe set {median CQI -1, median CQI, median CQI +1} shall be reported at least o % of
the time;

b) theratio of the throughput obtained when transmitting the transport format indicated by each reported
wideband CQI index and that obtained when transmitting a fixed transport format configured according to the

wideband CQI median shall be> y;

c) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER
for the indicated transport formats shall be greater or equal to 0.02.

Table 9.3.2.2.1-1 Fading test for FDD

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 9
Pa dB
Downlink power Ps dB
allocation P, dB 3
o dB -3
SNR (Note 3) dB 2 3 7 8
| dB[MW/15kHz] | 96 | -95 | -91 | -90
N dB[MW/15kHz] -98 98

Propagation channel EPA5

Correlation and antenna configuration

ULA High (4 x 2)

Beamforming Model

As specified in Section B.4.3

Cell-specific reference signals

Antenna ports 0,1

CSil reference signals

Antenna ports 15,...,18

CSI-RS periodicity and subframe offset

Tcsirs / Acsirs 51
CSI-RS reference signal configuration 2
CodeBookSubsetRestriction bitmap 0x0000 0000 0000 0001
Reporting mode PUCCH 1-1
Reporting periodicity ms Npd =5
CQI delay ms 8
Physical channe_l for CQI/ PMI PUSCH (Note 4)
reporting
PUCCH Report Type for CQI/PMI 2
PUCCH channel for RI reporting PUCCH Format 2
PUCCH report type for RI 3
cgi-pmi-Configurationindex 2
ri-Configindex 1
Max number of HARQ transmissions 1

Note 1:

If the UE reports in an available uplink reporting instance at subframe SF#n based

on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband
CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:

Reference measurement channel RC.7 FDD according to Table A.4-1 with one

sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 3:

Note 4:

For each test, the minimum requirements shall be fulfilled for at least one of the two
SNR(s) and the respective wanted signal input level.
To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to

report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be
transmitted in downlink SF#1 and #6 to allow periodic CQI/ PMI to multiplex with the
HARQ-ACK on PUSCH in uplink subframe SF#0 and #5.
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Table 9.3.2.2.1-2 Minimum requirement (FDD)

Test 1 Test 2
o [%] 20 20
y 1.05 1.05
UE Category 21 21

9.3.2.2.2 TDD

For the parameters specified in Table 9.3.2.2.2-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.2.2.2-2 and by the following

a) aCaql index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least o % of
the time;

b) theratio of the throughput obtained when transmitting the transport format indicated by each reported
wideband CQI index and that obtained when transmitting a fixed transport format configured according to the
wideband CQI median shall be> y;

c) when transmitting the transport format indicated by each reported wideband CQI index, the average BLER
for the indicated transport formats shall be greater or equal to 0.02.
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Table 9.3.2.2.2-1 Fading test for TDD

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 9
Uplink downlink configuration 2
Special subframe configuration 4
Pa dB 0
Downlink power Ps dB 0
allocation P dB -6
dB -3
SNR (Note 3) dB 1 2 7 8
| dB[mW/15kHz] | 97 | 96 | -91 | -90
N dB[MW/15kHz] -98 -98
Propagation channel EPAS5
Correlation and antenna configuration XP High (8 x 2)
Beamforming Model As specified in Section B.4.3
CRS reference signals Antenna ports 0, 1
CSil reference signals Antenna ports 15,...,22
CSI-RS periodicity and subframe offset 53
Tcsirs / Acsirs
CSI-RS reference signal configuration 2
- . 0x0000 0000 0000 0020 0000
CodeBookSubsetRestriction bitmap 0000 0001
Reporting mode PUCCH 1-1 (Sub-mode: 2)
Reporting periodicity ms Npd =5
CQI delay ms 10
Physical channel for CQI/ PMI
Y reporting Q PUSCH (Note 4)
PUCCH Report Type for CQI/ PMI 2c
Physical channel for RI reporting PUCCH Format 2
PUCCH report type for RI 3
cgi-pmi-Configurationindex 3
ri-Configindex 805 (Note 5)
Max number of HARQ transmissions 1
ACK/NACK feedback mode Multiplexing
Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based

on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband
CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:

Reference measurement channel RC.7 TDD according to Table A.4-1 with one

sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:

Note 4:

For each test, the minimum requirements shall be fulfilled for at least one of the two
SNR(s) and the respective wanted signal input level.
To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to

report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be
transmitted in downlink SF#3 and #8 to allow periodic CQI/ PMI to multiplex with the
HARQ-ACK on PUSCH in uplink subframe SF#2 and #7.

Note 5:

RI reporting interval is set to the maximum allowable length of 160ms to minimise

collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three
reports collide, it is expected that CQI/PMI reports will be dropped, while RI and
HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped
every 160ms during performance verification and the reported CQI in subframe
SF#7 of the previous frame is applied in downlink subframes until a new CQI (after

CQI/PMI dropping) is available.

Table 9.3.2.2.2-2 Minimum requirement (TDD)

Test 1 Test 2
o [%] 20 20
y 1.05 1.05
UE Category 21 21
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9.3.3 Frequency-selective interference

The accuracy of sub-band channel quality indicator (CQI) reporting under frequency selective interference conditionsis
determined by a percentile of the reported differential CQI offset level +2 for a preferred sub-band, and the relative
increase of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the
highest reported differential CQI offset level the corresponding transport format compared to the case for which a fixed
format is transmitted on any sub-band in set Sof TS 36.213 [6]. The purpose is to verify that preferred sub-bands are
used for frequently-selective scheduling under frequency-sel ective interference conditions.

9.3.3.1 Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbol)

9.33.1.1 FDD

For the parameters specified in Table 9.3.3.1.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.3.1.1-2 and by the following

a) asub-band differential CQI offset level of +2 shall be reported at least % for at least one of the sub-bands of full
size at the channel edges;

b) theratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with
the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated
by the reported wideband CQI median on arandomly selected sub-band in set Sshall be > v;

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a
size smaller than full size are excluded from the test.

Table 9.3.3.1.1-1 Sub-band test for single antenna transmission (FDD)

Parameter Unit Test 1 Test 2
Bandwidth MHz 10 MHz 10 MHz
Transmission mode 1 (port 0) 1 (port 0)
Downlink Pa dB 0 0
power s dB 0 0
allocation p dB 0 0
| PtorrBO...5 dB[mW/15kHz] -102 93
| forrB6...41 | dBIMW/L5KHZ] 93 93
| D for RB 42...49 | dB[mMW/15kHZ] 93 1102
| dB[MW/15kHz] -94 -94

Max number of HARQ

o 1
transmissions

Clause B.2.4 with 7, = 0.45 s,

Propagation channel
pag a=1, f, =5Hz

Reporting interval ms 5
Antenna configuration 1x2
CQI delay ms 8
Reporting mode PUSCH 3-0
Sub-band size RB 6 (full size)

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink subframe
not later than SF#(n-4), this reported subband or wideband CQI
cannot be applied at the eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel RC.3 FDD according to Table
A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as
described in Annex A.5.1.1/2.
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Table 9.3.3.1.1-2 Minimum requirement (FDD)

Test 1 Test 2
o [%] 60 60
¥ 1.6 1.6
UE Category 21 21

9.3.3.1.2 TDD

For the parameters specified in Table 9.3.3.1.2-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.3.1.2-2 and by the following

a) asub-band differential CQI offset level of +2 shall be reported at least % for at least one of the sub-bands of full
size at the channel edges;

b) theratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with
the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated
by the reported wideband CQI median on arandomly selected sub-band in set Sshall be> v;

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a
size smaller than full size are excluded from the test.

Table 9.3.3.1.2-1 Sub-band test for single antenna transmission (TDD)

Parameter Unit Test 1 Test 2
Bandwidth MHz 10 MHz 10 MHz
Transmission mode 1 (port 0) 1 (port 0)
Downlink Pa dB 0 0
power Ps dB 0 0
allocation pn dB 0 0
Uplink downlink 2
configuration
Special subframe 4
configuration
| forrB0..5 | dBIMW/15KHZ] -102 93
| forRB6..41 | dB[mMW/15kHZ] -93 -93
| for RB 42...49 | dB[mW/15kHZ] 93 1102
| dB[MW/15kHz] 04 04
Max number of HARQ 1
transmissions
Clause B.2.4 with 7, = 0.45 uss,
Propagation channel
a=1, f, =5Hz
Antenna configuration 1x2
Reporting interval ms 5
CQI delay ms 10o0r11
Reporting mode PUSCH 3-0
Sub-band size RB 6 (full size)
ACK/NACK feedback . .
Multiplexing
mode
Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink subframe
not later than SF#(n-4), this reported subband or wideband CQI
cannot be applied at the eNB downlink before SF#(n+4).
Note 2:  Reference measurement channel RC.3 TDD according to table
A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as
described in Annex A.5.2.1/2.
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Table 9.3.3.1.2-2 Minimum requirement (TDD)

Test 1 Test 2
o [%] 60 60
¥ 1.6 1.6
UE Category 21 21

9.3.3.2 Void
9.33.21 Void
9.3.3.2.2 Void

9.3.4 UE-selected subband CQI

The accuracy of UE-selected subband channel quality indicator (CQI) reporting under frequency-selective fading
conditions is determined by the relative increase of the throughput obtained when transmitting on the UE-selected
subbands with the corresponding transport format compared to the case for which a fixed format is transmitted on any
subband in set Sof TS 36.213 [6]. The purpose is to verify that correct subbands are accurately reported for frequency-
selective scheduling. To account for sensitivity of the input SNR the subband CQI reporting under frequency-selective
fading conditions is considered to be verified if the reporting accuracy is met for at least one of two SNR levels
separated by an offset of 1 dB.

9.34.1 Minimum requirement PUSCH 2-0 (Cell-Specific Reference Symbols)

93411 FDD

For the parameters specified in Table 9.3.4.1.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.4.1.1-2 and by the following

a) theratio of the throughput obtained when transmitting on a randomly selected subband among the best M subbands
reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported
wideband CQI median on arandomly selected subband in set Sshall be> v;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by
selecting a new subband in each TTI for FDD. The transport block size TBS (wideband CQI median) is that resulting

from the code rate which is closest to that indicated by the wideband CQI median and the N, entry in Table 7.1.7.2.1-
1 of TS 36.213 [6] that corresponds to the subband size.
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Table 9.3.4.1.1-1 Subband test for single antenna transmission (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Downlink Pa dB 0
power Ps dB 0
allocation p dB 0
SNR (Note 3) dB 9 10 14 15
| dB[mW/15kHz] | 89 | -88 | -84 | -83
)
Noe dB[MW/15kHzZ] -98 -98
Clause B.2.4 with 7, = 0.45 s,
Propagation channel
a=1, f, =5Hz
Reporting interval ms 5
CQI delay ms 8
Reporting mode PUSCH 2-0
Max number of HARQ 1
transmissions
Subband size (k) RBs 3 (full size)
Number of preferred 5
subbands (M)

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink subframe
not later than SF#(n-4), this reported subband or wideband CQI
cannot be applied at the eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel RC.5 FDD according to Table
A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as
described in Annex A.5.1.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Table 9.3.4.1.1-2 Minimum requirement (FDD)
Test 1 Test 2
¥ 1.2 1.2
UE Category 21 21
9.3.4.1.2 TDD

For the parameters specified in Table 9.3.4.1.2-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.4.1.2-2 and by the following

a) theratio of the throughput obtained when transmitting on a randomly selected subband among the best M subbands
reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported
wideband CQI median on arandomly selected subband in set Sshall be> v;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by
selecting a new subband in each available downlink transmission instance for TDD. The transport block size TBS
(wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI

median and the N - entry in Table 7.1.7.2.1-1 of TS 36.213 [6] that corresponds to the subband size.
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Table 9.3.4.1.2-1 Sub-band test for single antenna transmission (TDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Downlink Pa dB 0
power Ps dB 0
allocation p dB 0
Uplink downlink 2
configuration
Special subframe 4
configuration
SNR (Note 3) dB 9 10 14 15
1 dB[mW/15kHz] | 89 | -88 | -84 | -83
N dB[MW/15kHz] -98 .08

Clause B.2.4 with 7, = 0.45 s,

Propagation channel
pag a=1, f, =5Hz

Reporting interval ms 5
CQIl delay ms 10o0r11
Reporting mode PUSCH 2-0

Max number of HARQ 1
transmissions

Subband size (k) RBs 3 (full size)

Number of preferred

subbands (M) 5
ACK/NACK feedback Multiplexin
mode P 9

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink subframe
not later than SF#(n-4), this reported subband or wideband CQI
cannot be applied at the eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel RC.5 TDD according to Table
A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as
described in Annex A.5.2.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Table 9.3.4.1.2-2 Minimum requirement (TDD)

Test 1 Test 2
¥ 1.2 1.2
UE Category 21 21
9.34.2 Minimum requirement PUCCH 2-0 (Cell-Specific Reference Symbols)

9.34.21 FDD

For the parameters specified in Table 9.3.4.2.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.4.2.1-2 and by the following

a) theratio of the throughput obtained when transmitting on subbands reported by the UE the corresponding TBS and
that obtained when transmitting the TBS indicated by the reported wideband CQI median on arandomly selected
subband in set Sshall be>v;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by
selecting a new subband in each TTI for FDD. The transport block size TBS (wideband CQI median) is that resulting
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from the code rate which is closest to that indicated by the wideband CQI median and the N ., entry in Table 7.1.7.2.1-
1 of TS 36.213 [6] that corresponds to the subband size.

Table 9.3.4.2.1-1 Subband test for single antenna transmission (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Downlink Pa dB 0
power Ps dB 0
allocation p dB 0
SNR (Note 3) dB 8 9 13 14
1 dB[mMW/15kHz] | 90 | -89 | -85 | -84
N dB[MW/15kHz] -98 98

Clause B.2.4 with 7, = 0.45 s,
a=1, f, =5Hz
Reporting periodicity ms Np =2
CQIl delay ms 8

Physical channel for
CQI reporting PUSCH (Note 4)
PUCCH Report Type

Propagation channel

for wideband CQI 4
PUCCH Report Type 1
for subband CQI
Max number of HARQ 1
transmissions

Subband size (k) RBs 6 (full size)

Number of bandwidth 3

parts (J)
K 1
cqi-pmi-Configindex 1

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink subframe
not later than SF#(n-4), this reported subband or wideband CQI
cannot be applied at the eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel RC.3 FDD according to Table
A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as
described in Annex A.5.1.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Note 4:  To avoid collisions between CQI reports and HARQ-ACK it is
necessary to report both on PUSCH instead of PUCCH. PDCCH
DCI format 0 shall be transmitted in downlink SF#1, #3, #7 and #9
to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH
in uplink subframe SF#5, #7, #1 and #3.

Note 5:  CQI reports for the short subband (having 2RBs in the last
bandwidth part) are to be disregarded and data scheduling
according to the most recent subband CQI report for bandwidth part
with j=1.

Note 6:  In the case where wideband CQI is reported, data is to be
scheduled according to the most recently used subband CQI
report.

Table 9.3.4.2.1-2 Minimum requirement (FDD)

Test 1 Test 2
y 1.15 1.15
UE Category 21 21
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9.3.4.2.2 TDD

For the parameters specified in Table 9.3.4.2.2-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.3.4.2.2-2 and by the following

a) theratio of the throughput obtained when transmitting on subbands reported by the UE the corresponding TBS and
that obtained when transmitting the TBS indicated by the reported wideband CQI median on arandomly selected
subband in set Sshall be>v;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by
selecting a new subband in each available downlink transmission instance for TDD. The transport block size TBS
(wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI

median and the N, entry in Table 7.1.7.2.1-1 of TS 36.213 [6] that corresponds to the subband size.
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Table 9.3.4.2.2-1 Sub-band test for single antenna transmission (TDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Downlink Pa dB 0
power Ps dB 0
allocation p dB 0
Uplink downlink 2
configuration
Special subframe 4
configuration
SNR (Note 3) dB 8 9 13 14
1 dB[mW/15kHz] | 90 | -89 | -85 | -84
N dB[MW/15kHz] -98 .08
. Clause B.2.4 with 7, = 0.45 s,
Propagation channel
a=1, f, =5Hz
Reporting periodicity ms Np =5
CQIl delay ms 10o0r11
Physical channel for
chl reporting PUSCH (Note 4)
PUCCH Report Type 4
for wideband CQI
PUCCH Report Type 1
for subband CQI
Max number of HARQ 1
transmissions
Subband size (k) RBs 6 (full size)
Number of bandwidth 3
parts (J)
K 1
cqi-pmi-Configindex 3

ACK/NACK feedback Multiplexing

mode

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink subframe
not later than SF#(n-4), this reported subband or wideband CQI
cannot be applied at the eNB downlink before SF#(n+4).

Note 2:  Reference measurement channel RC.3 TDD according to Table
A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as
described in Annex A.5.2.1/2.

Note 3:  For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input
level.

Note 4:  To avoid collisions between CQI reports and HARQ-ACK it is
necessary to report both on PUSCH instead of PUCCH. PDCCH
DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow
periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink
subframe SF#7 and #2.

Note 5:  CQI reports for the short subband (having 2RBs in the last
bandwidth part) are to be disregarded and data scheduling
according to the most recent subband CQI report for bandwidth part
with j=1.

Note 6:  In the case where wideband CQI is reported, data is to be
scheduled according to the most recently used subband CQI
report.
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Table 9.3.4.2.2-2 Minimum requirement (TDD)

Test 1 Test 2
y 1.15 1.15
UE Category 21 21

9.3.5  Additional requirements for enhanced receiver Type A

The purpose of the test isto verify that the reporting of the channel quality is based on the receiver of the enhanced
Type A. Performance requirements are specified in terms of the relative increase of the throughput obtained when the
transport format isthat indicated by the reported CQI subject to an interference model compared to the case with a
white Gaussian noise model, and a requirement on the minimum BLER of the transmitted transport formats indicated
by the reported CQI subject to an interference model.

9.35.1 Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)

93511 FDD

For the parameters specified in Table 9.3.5.1.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.5.1.1-2 and by the following

a) theratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index subject to an interference source with specified DIP and that obtained when transmitting the transport
format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be> y;

b) when transmitting the transport format indicated by each reported wideband CQI index subject to an interference
source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to
2%.

ETSI



3GPP TS 36.101 version 11.11.0 Release 11 309

ETSI TS 136 101 V11.11.0 (2015-04)

Table 9.3.5.1.1-1 Fading test for single antenna (FDD)

Parameter Unit Cell 1 | Cell 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Cyclic Prefix Normal Normal
Cell ID 0 1
SINR (Note 8) dB -2 N/A
N dB[mW/15kHZ] 98 N/A
Propagation channel EPA5 Static (Note 7)
Correlation and
antenna configuration Low (1x2) (1x2)
DIP (Note 4) dB N/A -0.41
Reference Note 2 N/A
measurement channel
Reporting mode PUCCH 1-0 N/A
Reporting periodicity ms Npg = 2 N/A
CQI delay ms 8 N/A
Physical channel for PUSCH (Note N/A
CQlI reporting 3)
PUCCH Report Type 4 N/A
cqi-pmi-
Configurationindex L NIA
Max numbe_r qf HARQ 1 N/A
transmissions

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink SF not later
than SF#(n-4), this reported wideband CQI cannot be applied at the
eNB downlink before SF#(n+4)

Reference measurement channel RC.1 FDD according to Table
A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1
FDD as described in Annex A.5.1.1 and RC.4 FDD according to
Table A.4-1 for Category 1 with one/two sided dynamic OCNG
Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

To avoid collisions between CQI reports and HARQ-ACK it is
necessary to report both on PUSCH instead of PUCCH. PDCCH
DCI format 0 shall be transmitted in downlink SF#1, #3, #7 and #9
to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH
in uplink subframe SF#5, #7, #1 and #3.

The respective received power spectral density of each interfering

cell relative to NOC' is defined by its associated DIP value as

Note 2:

Note 3:

Note 4:

specified in clause B.5.1.

Two cells are considered in which Cell 1 is the serving cell and Cell
2 is the interfering cell. The number of the CRS ports in both cells is
the same. Intefering cell is fully loaded.

Both cells are time-synchronous.

Static channel is used for the interference model. In case for white
Gaussian noise model Cell 2 is not present.

Note 5:

Note 6:
Note 7:

SINR corresponds to ES/NOC' of Cell 1 as defined in clause

8.1.1.
Downlink physical channel setup in Cell 2 applies OCNG pattern
OP.1 FDD as defined in Annex A.5.1.1.

Note 8:

Note 9:

Table 9.3.5.1.1-2 Minimum requirement (FDD)

y 1.8
UE Category 21

9.3.5.1.2 TDD

For the parameters specified in Table 9.3.5.1.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in 9.3.5.1.2-2 and by the following
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a) theratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index subject to an interference source with specified DIP and that obtained when transmitting the transport
format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be> y;

b) when transmitting the transport format indicated by each reported wideband CQI index subject to an interference

source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to
2%.
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Table 9.3.5.1.2-1 Fading test for single antenna (TDD)

Parameter Unit Cell 1 | Cell 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Uplink downlink 2
configuration
Special subframe 4
configuration
Cyclic Prefix Normal Normal
Cell ID 0 1
SINR (Note 8) dB -2 N/A
N& dB[mW/15kHz] -98 98
Propagation channel EPAS Static (Note 7)
Correlatlo_n and_ Low (1 x 2) (1x2)
antenna configuration
DIP (Note 4) dB N/A -0.41
Reference Note 2 N/A
measurement channel
Reporting mode PUCCH 1-0 N/A
Reporting periodicity ms Npd =5 N/A
CQI delay ms 100r11 N/A
Physical channel for PUSCH (Note N/A
CQlI reporting 3)
PUCCH Report Type 4 N/A
cqi-pmi-
Configurationindex 3 N/A
Max numbgr qf HARQ 1 N/A
transmissions
ACK/NACK feedback Multiplexing N/A
mode

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink SF not later
than SF#(n-4), this reported wideband CQI cannot be applied at the
eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel RC.1 TDD according to Table
A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1
TDD as described in Annex A.5.2.1 and RC.4 TDD according to
Table A.4-1 for Category 1 with one/two sided dynamic OCNG
Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.

Note 3:  To avoid collisions between CQI reports and HARQ-ACK it is
necessary to report both on PUSCH instead of PUCCH. PDCCH
DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow
periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink
subframe SF#7 and #2.

Note 4:  The respective received power spectral density of each interfering

cell relative to NOC' is defined by its associated DIP value as

specified in clause B.5.1.

Note 5:  Two cells are considered in which Cell 1 is the serving cell and Cell
2 is the interfering cell. The number of the CRS ports in both cells is
the same. Intefering cell is fully loaded.

Note 6:  Both cells are time-synchronous.

Note 7:  Static channel is used for the interference model. In case for white
Gaussian noise model Cell 2 is not present.

Note 8:  SINR corresponds to ES/NOC' of Cell 1 as defined in clause

8.1.1.
Note 9:  Downlink physical channel setup in Cell 2 applies OCNG pattern
OP.1 TDD as defined in Annex A.5.2.1.

Table 9.3.5.1.2-2 Minimum requirement (TDD)

y 1.8
UE Category 21
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9.3.5.2 Minimum requirement PUCCH 1-1 (CSI Reference Symbol)

93521 FDD

For the parameters specified in Table 9.3.5.2.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.3.5.2.1-2 and by the following

a) theratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index subject to an interference source with specified DIP and that obtained when transmitting the transport
format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be> y;

b) when transmitting the transport format indicated by each reported wideband CQI index subject to an interference

source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to
2%.
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Table 9.3.5.2.1-1 Fading test for single antenna (FDD)

Parameter Unit Cell 1 | Cell 2
Bandwidth MHz 10 MHz
Transmission mode 9
Cyclic Prefix Normal Normal
Cell ID 0 1
SINR (Note 8) dB -2 N/A
N dB[mW/15kHZ] 98 N/A
Propagation channel EPA5 Static (Note 7)
Correlation and
antenna configuration Low (2x2) (1x2)
DIP (Note 4) dB N/A -0.41
Cell-specific reference Antenna ports | Antenna port 0
signals 0,1
. Antenna ports
CSil reference signals 15.16 N/A
CSI-RS periodicity and 51 N/A
subframe offset
QSI-RS re_feren_ce 2 N/A
signal configuration
Zero-power CSI-RS
configuration Subframes / 1/
Icsirs / bitma N/A 0010000000000
ZeroPowerCSI-RS P 000
bitmap
Code_qukSl_JbsetRestr 001111 N/A
iction bitmap
Reference
measurement channel Note 2 N/A
Reporting mode PUCCH 1-1 N/A
Reporting periodicity ms Npd =5 N/A
CQI delay ms 8 N/A
Physical channel for PUSCH (Note N/A
CQI/PMI reporting 3)
PUCCH Report Type
for CQI/PMI 2 N/A
PUCCH channel for RI PUCCH
. N/A
reporting Format 2
PUCCH Report Type
for RI 3 N/A
cqi-pmi-
Configurationindex 2 N/A
ri-Configindex 1 N/A
Max numbe_r qf HARQ 1 N/A
transmissions

Note 1:  If the UE reports in an available uplink reporting instance at
subframe SF#n based on CQI estimation at a downlink SF not later
than SF#(n-4), this reported wideband CQI cannot be applied at the
eNB downlink before SF#(n+4)

Note 2:  Reference measurement channel RC.11 FDD according to Table
A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as
described in Annex A.5.1.1.

Note 3:  To avoid collisions between CQIl/ PMI reports and HARQ-ACK it is
necessary to report both on PUSCH instead of PUCCH. PDCCH
DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow
periodic CQIl/ PMI to multiplex with the HARQ-ACK on PUSCH in
uplink subframe SF#0 and #5.

Note 4:  The respective received power spectral density of each interfering

cell relative to NOC' is defined by its associated DIP value as

specified in clause B.5.1.

Note 5:  Two cells are considered in which Cell 1 is the serving cell and Cell
2 is the interfering cell. Intefering cell is fully loaded.

Note 6:  Both cells are time-synchronous.

Note 7:  Static channel is used for the interference model. In case for white
Gaussian noise model Cell 2 is not present.
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Note 8:  SINR corresponds to ES/NOC' of Cell 1 as defined in clause

8.1.1.
Note 9:  Downlink physical channel setup in Cell 2 applies OCNG pattern
OP.1 FDD as defined in Annex A.5.1.1.

Table 9.3.5.2.1-2 Minimum requirement (FDD)

y 1.8
UE Category 21

9.3.5.2.2 TDD

For the parameters specified in Table 9.3.5.2.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in 9.3.5.2.2-2 and by the following

a) theratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index subject to an interference source with specified DIP and that obtained when transmitting the transport
format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be> y;

b) when transmitting the transport format indicated by each reported wideband CQI index subject to an interference

source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to
2%.
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Table 9.3.5.2.2-1 Fading test for single antenna (TDD)

Parameter Unit Cell 1 | Cell 2
Bandwidth MHz 10 MHz
Transmission mode 9
Uplink downlink
configuration
Special subframe 4
configuration
Cyclic Prefix Normal Normal
Cell ID 0 1
SINR (Note 8) dB -2 N/A
N& dB[mW/15kHz] -98 98
Propagation channel EPAS Static (Note 7)
Correlatlo_n and_ Low (2 x 2) (1x2)
antenna configuration
DIP (Note 4) dB N/A -0.41
Cell-specific reference Antenna ports | Antenna port 0
signals 0,1
. Antenna ports
CSil reference signals 15,16 N/A
CSI-RS periodicity and
subframe offset 553 N/A
CSI-RS reference 5 N/A
signal configuration
Zero-power CSI-RS
configuration 3/
lesirs / S“EH hidlons ! N/A 001000000000
ZeroPowerCSI-RS P 0000
bitmap
Code_qukSL_JbsetRestr 001111 N/A
iction bitmap
Reference Note 2 N/A
measurement channel
. PUCCH 1-1
Reporting mode (Sub-mode: 2) N/A
Reporting periodicity ms Npd =5 N/A
CQI delay ms 10 N/A
Physical channel for PUSCH (Note N/A
CQI/PMI reporting 3)
PUCCH Report Type
for CQI/PMI 2¢ N/A
Physical channel for RI PUCCH N/A
reporting Format 2
PUCCH Report Type 3 N/A
for RI
cqi-pmi-
Configurationindex 3 N/A
ri-Configindex 805 (Note 9) N/A
Max numbe_r qf HARQ 1 N/A
transmissions
ACK/NACK feedback . .
mode Multiplexing N/A
Note 1:  If the UE reports in an available uplink reporting instance at

subframe SF#n based on CQI estimation at a downlink SF not later
than SF#(n-4), this reported wideband CQI cannot be applied at the
eNB downlink before SF#(n+4)

Note 2:

Reference measurement channel RC.11 TDD according to Table

A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as
described in Annex A.5.2.1.

Note 3:

To avoid collisions between CQI/ PMI reports and HARQ-ACK it is

necessary to report both on PUSCH instead of PUCCH. PDCCH
DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow
periodic CQIl/ PMI to multiplex with the HARQ-ACK on PUSCH in
uplink subframe SF#2 and #7.

Note 4:

The respective received power spectral density of each interfering
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cell relative to NOC' is defined by its associated DIP value as

specified in clause B.5.1.

Two cells are considered in which Cell 1 is the serving cell and Cell
2 is the interfering cell. Intefering cell is fully loaded.

Both cells are time-synchronous.

Static channel is used for the interference model. In case for white
Gaussian noise model Cell 2 is not present.

Note 5:

Note 6:
Note 7:

SINR corresponds to ES/NOC' of Cell 1 as defined in clause

8.1.1.

RI reporting interval is set to the maximum allowable length of
160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK
reports. In the case when all three reports collide, it is expected that
CQI/PMI reports will be dropped, while Rl and HARQ-ACK will be
multiplexed. At eNB, CQI report collection shall be skipped every
160ms during performance verification and the reported CQI in
subframe SF#7 of the previous frame is applied in downlink
subframes until a new CQI (after CQI/PMI dropping) is available.
Downlink physical channel setup in Cell 2 applies OCNG pattern
OP.1 TDD as defined in Annex A.5.2.1.

Note 8:

Note 9:

Note 10:

Table 9.3.5.2.2-2 Minimum requirement (TDD)

y 1.8
UE Category 21

9.3.6

The purpose of the test is to verify the reporting accuracy of the CQI and the UE processing capability for multiple CSI
processes. Each CSI processis associated with a CSI-RS resource and a CSI-IM resource as shown in Table 9.3.6-1.
For UE supports one CSI process, CSI process 2 is configured and the corresponding requirements shall be fulfilled.
For UE supports three CSI processes, CSI processes 0, 1 and 2 are configured and the corresponding requirements shall
be fulfilled. For UE supports four CSI processes, CSI processes 0, 1, 2 and 3 are configured and the corresponding
requirements shall be fulfilled.

Minimum requirement (With multiple CSI processes)

Table 9.3.6-1 Configuration of CSI processes

CSl process 0

CSl process 1

CSI process 2

CSl process 3

CSI-RS resource

CSI-RS signal 0

CSI-RS signal 1

CSI-RS signal 0

CSI-RS signal 1

CSI-IM resource

CSI-IM resource 0

CSI-IM resource 0

CSI-IM resource 1

CSI-IM resource 2

9.36.1 FDD

For the parameters specified in Table 9.3.6.1-1, and using the downlink physical channels specified in Annex C.3.2, the
minimum requirements are specified in Table 9.3.6.1-2 and by the following

a) asub-band differential CQI offset level of 0 shall be reported at least o % of the time but less than £ % for each
sub-band for CSI process 1, 2, or 3;

b) aCQl index not in the set { median CQI -1, median CQI, median CQI +1} shall be reported at least % of the
time for CSl process 0;

¢) thedifference of the median CQIs of the reported wideband CQI for configurated CSI processes shall be greater
or equal tothevaluesasin Table 9.3.6.1-3;

d) theratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands
with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the
TBSindicated by the reported wideband CQI median on arandomly selected sub-band in set Sshall be> vy;
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€) when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset
level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to
0.02.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a
size smaller than full size are excluded from the test.
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Parameter Unit Test1 Test2
TP1 | TP2 TP1 | TP2
Bandwidth MHz 10 MHz 10 MHz
Transmission mode 10 | 10 10 | 10
Oa dB 0 0
Downlink power Ps dB 0 0
allocation P, dB 3 ‘ 0 3 ‘ 0
dB -3 -3
SNR (Note 7) dB 10 11 7 8 14 15 9 10
| dB[mW/15kHz] | -88 | -87 | 91 | 90 | 84 | -85 | -89 | -88
N dB[MW/15kHz] 98 -98
Clause B.2.4.1 Clause B.2.4.1
with with
Propagation channel EPA 5 Low 74 =045, | EPAS5 Low 74 =045,
a=1, a=1,
f, =5Hz fy =5Hz
Antenna configuration 4x2 2x2 ax2 2x2
Beamforming Model As specified in Section B.4.3 As specified in Section B.4.3
Timing offset between TPs us 0 0
Frequency offset between TPs Hz 0 0
Cell-specific reference signals Antenna ports 0,1 Antenna ports 0,1
. Antenna ports Antenna ports
CSI-RS signal 0 15....18 N/A 15....18 N/A
CSI-RS 0 periodicity and subframe offset 51 N/A 51 N/A
Tcsirs / Acsi-rs
CSI-RS 0 configuration 0 N/A 0 N/A
) . Antenna ports Antenna ports
CSI-RS signal 1 N/A 15.16 N/A 15.16
CSI-RS 1 periodicity and subframe offset N/A 5/1 N/A 51
Tcsirs / Acsi-rs
CSI-RS 1 configuration N/A 5 N/A 5
) . 1/ 1/
Zero-power CSI-RS 0 configuration
X N/A 111000000000 N/A 111000000000
Icsirs / ZeroPowerCSI-RS bitmap 0000 0000
. . 1/ 1/
Zero-power CSI-RS 1 configuration
! 00100110000 N/A 00100110000 N/A
Icsi-rs / ZeroPowerCSI-RS bitmap 00000 00000
CSI-IM 0 periodicity and subframe offset 5/1 5/1 5/1 5/1
Tcsirs / Acsi-rs
CSI-IM 0 configuration 2 2 2 2
CSI-IM 1 periodicity and subframe offset 51 N/A 51 N/A
Tcsirs / Acsi-rs
CSI-IM 1 configuration 6 N/A 6 N/A
CSI-IM 2 periodicity and subframe offset N/A 5/1 N/A 5/1
Tcsirs / Acsi-rs
CSI-IM 2 configuration N/A 1 N/A 1
CSI-RS CSI-RS 0 CSI-RS 0
CSI-IM CSI-IM 0 CSI-IM 0
Reporting mode PUCCH 1-1 PUCCH 1-1
CodeBookSubsetR 0x0000 0000 0000 0001 0x0000 0000 0000 0001
estriction bitmap
Repodr.mg ms Npd =5 Npd =5
CSl process 0 periodicity
CQI delay ms 10 10
Physical channel
for CQl/ PMI PUSCH (Note 6) PUSCH (Note 6)
reporting
PUCCH Report 2 2
Type for CQI/PMI
PUCCH channel PUCCH Format 2 PUCCH Format 2
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for Rl reporting
PUCCH report 3 3
type for RI
cqi-pmi- > 2
Configurationindex
ri-Configindex 1 1
CSI-RS CSI-RS 1 CSI-RS 1
CSI-IM CSI-IM 0 CSI-IM 0
Reporting mode PUSCH 3-1 PUSCH 3-1
CodeBookSubsetR
CSl process 1 estriction bitmap 000001 000001
Reporting interval
(Note 9) ms 5 5
CQI delay ms 10 10
Sub-band size RB 6 (full size) 6 (full size)
CSI-RS CSI-RS 0 CSI-RS 0
CSI-IM CSl-IM 1 CSl-IM 1
Reporting mode PUSCH 3-1 PUSCH 3-1
CodeBookSubsetR
CSl process 2 estriction bitmap 0x0000 0000 0000 0001 0x0000 0000 0000 0001
Reporting interval
(Note 9) ms 5 5
CQI delay ms 10 10
Sub-band size RB 6 (full size) (Note 8) 6 (full size) (Note 8)
CSI-RS CSI-RS 1 CSI-RS 1
CSI-IM CSI-IM 2 CSI-IM 2
Reporting mode PUSCH 3-1 PUSCH 3-1
CodeBookSubsetR
CSI process 3 estriction bitmap 000001 000001
Reporting interval
(Note 9) ms 5 5
CQI delay ms 10 10
Sub-band size RB 6 (full size) 6 (full size)
CSl process for PDSCH scheduling CSl process 2 CSl process 2
Cell ID 0 6 0 6
Quasi-co-located CSI-RS CSI-RS 0 CSI-RS 1 CSI-RS 0 CSI-RS 1
. Same Cell ID Same Cell ID Same Cell ID Same Cell ID
Quasi-co-located CRS as Cell 1 as Cell 2 as Cell 1 as Cell 2
0x0000 0000 0x0000 0000
PMI for subframe 2, 3, 4, 7,8 and 9 0000 0001 100000 0000 0001 100000
0x0000 0000 0x0000 0000
PMI for subframe 1 and 6 0001 0000 100000 0001 0000 100000
Max number of HARQ transmissions 1 N/A 1 N/A

Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not
later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2: 3 symbols allocated to PDCCH.

Note 3:  Reference measurement channel RC.12 FDD according to Table A.4-1. PDSCH transmission is scheduled on subframe
2,3,4,7,8and9 from TP1.

Note 4:  TM10 OCNG as specified in A.5.1.8 is transmitted on subframe 1 and 6 from TP1.

Note 5: TM10 OCNG as specified in A.5.1.8 is transmitted on subframe 1, 2, 3, 4, 6, 7, 8 and 9 from TP2

Note 6:  To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH.
PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-

ACK on PUSCH in uplink SF#0 and #5.

Note 7:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted
signal input level.
Note 8: PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic

CQI/PMI/RI to be transmitted in uplink SF#0 and #5.

Note 9:  For these sub-bands which are not selected for PDSCH transmission, TM10 OCNG should be transmitted.
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Table 9.3.6.1-2 Minimum requirement (FDD)

CSl process 0 | CSlprocess 1 CSl process 2 CSl process 3
o [%] N/A 2 2 2
B [%] N/A 40 40 40
5[%] 10 N/A N/A N/A
y N/A N/A 1.02 N/A
UE Category 21

Table 9.3.6.1-3 Minimum median CQI difference between configured CSI processes (FDD)

CSl process 1

CSl process 2

CSl process 3

CSl process 0

N/A

1

3

UE Category

21

9.3.6.2 TDD

For the parameters specified in Table 9.3.6.2-1, and using the downlink physical channels specified in Annex C.3.2, the

minimum requirements are specified in Table 9.3.6.2-2 and by the following

a)

b)

©)

d)

€)

asub-band differential CQI offset level of 0 shall be reported at least o % of the time but less than 5 % for each
sub-band for CSl process 1, 2, or 3;

aCQI index not in the set { median CQI -1, median CQI, median CQI +1} shall be reported at least 6% of the
time for CSl process0;

the difference of the median CQI's of the reported wideband CQI for configurated CSI processes shall be greater
or equal to thevaluesasin Table 9.3.6.2-3;

the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands
with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the
TBS indicated by the reported wideband CQI median on arandomly selected sub-band in set Sshall be> v,

when transmitting on arandomly selected sub-band among the sub-bands with the highest differential CQI offset
level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to
0.02.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a
size smaller than full size are excluded from the test.
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Table 9.3.6.2-1 Fading test for TDD

Parameter Unit Test1 Test2
TP1 | TP2 TP1 | TP2
Bandwidth MHz 10 MHz 10 MHz
Transmission mode 10 10 10 10
Uplink downlink configuration 2 2 2 2
Special subframe configuration 4 4 4 4
Pa dB 0
Downlink power Ps dB
allocation P, dB 3 0 3 0
c dB -3 -3
SNR (Note 7) dB 10 11 7 8 14 15 9 10
1 dB[mW/1SkHz] | 88 | -87 | 9L | 90 | -84 | -85 | -89 | -88
N dB[MW/15kHz] .08 -08
Clause B.2.4.1 Clause B.2.4.1
with with
Propagation channel EPA 5 Low 74 =045, | EPAS5 Low 74 =045,
a=1, a=1,
f, =5Hz fy, =5Hz
Antenna configuration 4x2 2x2 4x2 2x2
Beamforming Model As specified in Section B.4.3 As specified in Section B.4.3
Timing offset between TPs us 0 0
Freqguency offset between TPs Hz 0 0
Cell-specific reference signals Antenna ports 0,1 Antenna ports 0,1
) . Antenna ports Antenna ports
CSI-RS signal 0 15... 18 N/A 15... 18 N/A
CSI-RS 0 periodicity and subframe offset 5/3 N/A 5/3 N/A
Tcsirs / Acsi-rs
CSI-RS 0 configuration 0 N/A 0 N/A
. Antenna ports Antenna ports
CSI-RS signal 1 N/A 15, 16 N/A 15, 16
CSI-RS 1 periodicity and subframe offset N/A 5/3 N/A 5/3
Tcsirs / Acsi-rs
CSI-RS 1 configuration N/A 5 N/A 5
) . 3/ 3/
Zero-power CSI-RS 0 configuration
; N/A 11100000000 N/A 11100000000
Icsi-rs / ZeroPowerCSI-RS bitmap 00000 00000
) . 3/ 3/
Zero-power CSI-RS 1 configuration
. 00100110000 N/A 00100110000 N/A
Icsi-rs / ZeroPowerCSI-RS bitmap 00000 00000
CSI-IM 0 periodicity and subframe offset 5/3 5/3 5/3 5/3
Tcsirs / Acsi-rs
CSI-IM 0 configuration 2 2 2 2
CSI-IM 1 periodicity and subframe offset 5/3 N/A 5/3 N/A
Tcsirs / Acsi-rs
CSI-IM 1 configuration 6 N/A 6 N/A
CSI-IM 2 periodicity and subframe offset N/A 5/3 N/A 5/3
Tcsirs / Acsi-rs
CSI-IM 2 configuration N/A 1 N/A 1
CSI-RS CSI-RS 0 CSI-RS 0
CSI-IM CSI-IMO CSI-IMO
Reporting mode PUCCH 1-1 PUCCH 1-1
CodeBookSubsetR
estriction bitmap 0x0000 0000 0000 0001 0x0000 0000 0000 0001
Reporting _ —
CSI process 0 periodicity ms Npa =5 Npa =5
CQIl delay ms 12 12
Physical channel
for CQI/ PMI PUSCH (Note 6) PUSCH (Note 6)
reporting
PUCCH Report 2 2
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Type for CQI/PMI
PUCCH channel
for RI reporting PUCCH Format 2 PUCCH Format 2
PUCCH report 3 3
type for RI
cqi-pmi- 3 3
Configurationindex
ri-Configlndex 805 (Note 10) 805 (Note 10)
CSI-RS CSI-RS 1 CSI-RS 1
CSI-IM CSI-IM 0 CSI-IM 0
Reporting mode PUSCH 3-1 PUSCH 3-1
CodeBookSubsetR
CSl process 1 estriction bitmap 000001 000001
Reporting interval
(Note 9) ms 5 5
CQI delay ms 12 12
Sub-band size RB 6 (full size) 6 (full size)
CSI-RS CSI-RS 0 CSI-RS 0
CSI-IM CSI-IM 1 CSI-IM 1
Reporting mode PUSCH 3-1 PUSCH 3-1
CodeBookSubsetR 0x0000 0000 0000 0001 0x0000 0000 0000 0001
CSl process 2 estriction bitmap
Reporting interval
(Note 9) ms 5 5
CQI delay ms 12 12
Sub-band size RB 6 (full size) (Note 8) 6 (full size) (Note 8)
CSI-RS CSI-RS 1 CSI-RS 1
CSI-IM CSI-IM 2 CSI-IM 2
Reporting mode PUSCH 3-1 PUSCH 3-1
CodeBookSubsetR
CSl process 3 estriction bitmap 000001 000001
Reporting interval
(Note 9) ms 5 5
CQI delay ms 12 12
Sub-band size RB 6 (full size) 6 (full size)
CSil process for PDSCH scheduling CSl process 2 CSl process 2
Cell ID 0 6 0 6
Quasi-co-located CSI-RS CSI-RS 0 CSI-RS 1 CSI-RS 0 CSI-RS 1
. Same Cell ID Same Cell ID Same Cell ID Same Cell ID
Quasi-co-located CRS as Cell 1 as Cell 2 as Cell 1 as Cell 2
0x0000 0000 0x0000 0000
PMI for subframe 4and 9 0000 0001 100000 0000 0001 100000
0x0000 0000 0x0000 0000
PMI for subframe 3 and 8 0001 0000 100000 0001 0000 100000
Max number of HARQ transmissions 1 N/A 1 N/A
ACK/NACK feedback mode Multiplexing N/A Multiplexing N/A
Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not

later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2: 3 symbols allocated to PDCCH.

Note 3:  Reference measurement channel RC.12 TDD according to Table A.4-1. PDSCH transmission is scheduled on subframe 4
and 9 from TP1.

Note 4: TM10 OCNG is transmitted as specified in A.5.2.8 on subframe 3 and 8 from TP1.

Note 5:  TM10 OCNG is transmitted as specified in A.5.2.8 on subframe 3, 4, 8 and 9 from TP2.

Note 6:  To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH.
PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/PMI to multiplex with the HARQ-
ACK on PUSCH in uplink SF#7 and #2.

Note 7:  For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted
signal input level.

Note 8: PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#3 and #8 to allow aperiodic
CQI/PMI/RI to be transmitted in uplink SF#7 and #2.

Note 9:  For these sub-bands which are not selected for PDSCH transmission, TM10 OCNG should be transmitted.

Note 10: Rl reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and

HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI
and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance
verification and the reported CQI in subframe SF#7 of the previous frame is applied in downlink subframes until a new CQI
(after CQI/PMI dropping) is available.

ETSI




3GPP TS 36.101 version 11.11.0 Release 11

323

ETSI TS 136 101 V11.11.0 (2015-04)

Table 9.3.6.2-2 Minimum requirement (TDD)

CSl process 0 | CSlprocess 1 CSl process 2 CSl process 3
o [%] N/A 2 2 2
B [%] N/A 40 40 40
5[%] 10 N/A N/A N/A
y N/A N/A 1.02 N/A
UE Category 21

Table 9.3.6.2-3 Minimum median CQI difference between configured CSI processes (TDD)

CSl process 1

CSl process 2

CSl process 3

CSl process 0

N/A

1

3

UE Category

21

9.4

The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the
relative increase in throughput when the transmitter is configured according to the UE reports compared to the case
when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for each
PDSCH allocation a precoder is randomly generated and applied to the PDSCH. A fixed transport format (FRC) is
configured for all requirements.

Reporting of Precoding Matrix Indicator (PMI)

The requirements for transmission mode 6 with 1 TX and transmission mode 9 with 4 TX are specified in terms of the
ratio

In the definition of y, for PUSCH 3-1 single PMI and PUSCH 1-2 multiple PMI requirements, t, , is 60% of the
maximum throughput obtained at SNR,, using random precoding, and t,, the throughput measured at SNR_, with
precoders configured according to the UE reports;

For the PUCCH 2-1 single PMI requirement, t __ is 60% of the maximum throughput obtained at SNR , using random
precoding on arandomly selected full-size subband in set S subbands, and t , the throughput measured at SNR , with
both the precoder and the preferred full-size subband applied according to the UE reports;

For PUSCH 2-2 multiple PMI requirements, ¢ is 60% of the maximum throughput obtained at SNR,, using random
precoding on arandomly selected full-size subband in set S subbands, and t , the throughput measured at SNR , with

both the subband precoder and a randomly selected full-size subband (within the preferred subbands) applied according
to the UE reports.

The reguirements for transmission mode 9 with 8 TX are specified in terms of theratio

_ tue, follow1, follow 2

trndl, rnd2

is 70% of the

followl, follow2

In the definition of y, for PUSCH 3-1 single PMI and PUSCH 1-2 multiple PMI requirements, t

maximum throughput obtained at SNR using the precoders configured according to the UE reports, and

followd, follow?2

t 41 a2 1S the throughput measured at SNR with random precoding .

followd, follow2
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9.4.1 Single PMI
94.1.1 Minimum requirement PUSCH 3-1 (Cell-Specific Reference Symbols)

94.1.1.1 FDD

For the parameters specified in Table 9.4.1.1.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.4.1.1.1-2.

Table 9.4.1.1.1-1 PMI test for single-layer (FDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Propagation channel EVAS
Precoding granularity PRB 50
Correlation and
! . Low 2 x 2
antenna configuration
Downlink Pa dB 3
power Ps dB -3
allocation - 4B o
NY dB[mW/15kHz] 98
Reporting mode PUSCH 3-1
Reporting interval ms 1
PMI delay (Note 2) ms 8
Measurement channel R. 10 FDD
OCNG Pattern OP.1 FDD
Max number of HARQ 4
transmissions
Redu_ndancy version 0,1,2,3}
coding sequence
Note 1:  For random precoder selection, the precoder
shall be updated in each TTI (1 ms granularity).
Note 2:  If the UE reports in an available uplink reporting
instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4).

Table 9.4.1.1.1-2 Minimum requirement (FDD)

Parameter Test 1
y 1.1
UE Category 21

9.4.1.1.2 TDD

For the parameters specified in Table 9.4.1.1.2-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in 9.4.1.1.2-2.
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Table 9.4.1.1.2-1 PMI test for single-layer (TDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Uplink downlink 1
configuration
Special subframe 4
configuration

Propagation channel EVAS

Precoding granularity PRB 50

Correlatlon and. Low 2 x 2
antenna configuration

Downlink Pa dB 3

power Ps dB -3

allocation - 4B 0

N& dB[mW/15kHZ] 98
Reporting mode PUSCH 3-1
Reporting interval ms 1
PMI delay (Note 2) ms 10o0r11
Measurement channel R.10 TDD
OCNG Pattern OP.1 TDD
Max number of HARQ 4
transmissions
Redundancy version
coding sequence {0.1.2.3}
ACK/NACK feedback . .
Multiplexing
mode

Note 1:  For random precoder selection, the precoder
shall be updated in each available downlink
transmission instance.

Note 2:  If the UE reports in an available uplink reporting
instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4).

Table 9.4.1.1.2-2 Minimum requirement (TDD)

Parameter Test 1
y 1.1
UE Category 21

9.4.1.2 Minimum requirement PUCCH 2-1 (Cell-Specific Reference Symbols)

94.1.21 FDD

For the parameters specified in Table 9.4.1.2.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.4.1.2.1-2.
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Table 9.4.1.2.1-1 PMI test for single-layer (FDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Propagation channel EVAS
Correlation and
! . Low 4 x 2
antenna configuration
Downlink Pa dB -6
power Ps dB -6
allocation p dB 3
N dB[MW/15kHz] 98
PMI delay ms 8or9
Reporting mode PUCCH 2-1 (Note 6)
Reporting periodicity ms Npd =2
Physical channel for
COl reporting PUSCH (Note 3)
PUCCH Report Type >
for wideband CQI/PMI
PUCCH Report Type 1
for subband CQI
Measurement channel R.14-1 FDD
OCNG Pattern OP.1/2 FDD
Precoding granularity PRB 6 (full size)
Number of bandwidth 3
parts (J)
K 1
cqi-pmi-Configindex 1
Max number of HARQ 4
transmissions
Redu_ndancy version 0,1,2,3}
coding sequence

Note 1:  For random precoder selection, the precoder shall be updated
every two TTI (2 ms granularity).

Note 2:  If the UE reports in an available uplink reporting instance at
subrame SF#n based on PMI estimation at a downlink SF not later
than SF#(n-4), this reported PMI cannot be applied at the eNB
downlink before SF#(n+4).

Note 3:  To avoid collisions between HARQ-ACK and wideband CQI/PMI or
subband CQI, it is necessary to report both on PUSCH instead of
PUCCH. PDCCH DCI format 0 shall be transmitted in downlink
SF#1, #3, #7 and #9 to allow periodic CQI to multiplex with the
HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.

Note 4:  Reports for the short subband (having 2RBs in the last bandwidth
part) are to be disregarded and instead data is to be transmitted on
the most recently used subband for bandwidth part with j=1.

Note 5:  In the case where wideband PMI is reported, data is to be
transmitted on the most recently used subband.

Note 6:  The bit field for PMI confirmation in DCI format 1B shall be mapped
to “0” and TPMI information shall indicate the codebook index used
in Table 6.3.4.2.3-2 of TS36.211 [4] according to the latest PMI
report on PUCCH.

Table 9.4.1.2.1-2 Minimum requirement (FDD)

Test 1
y 1.2
UE Category 21
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9.4.1.2.2 TDD

For the parameters specified in Table 9.4.1.2.2-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.4.1.2.2-2.

Table 9.4.1.2.2-1 PMI test for single-layer (TDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Uplink downlink 1
configuration
Special subframe 4
configuration
Propagation channel EVA5

Correlation and

) . Low 4 x 2
antenna configuration
Downlink Pa dB -6
power P dB -6
allocation p dB 3
N dB[MW/15kHz] .08
PMI delay ms 10
Reporting mode PUCCH 2-1 (Note 6)
Reporting periodicity ms Np =5

Physical channel for
CQlI reporting
PUCCH Report Type

PUSCH (Note 3)

for wideband COI/PMI 2
PUCCH Report Type 1
for subband CQI
Measurement channel R.14-1 TDD
OCNG Pattern OP.1/2 TDD
Precoding granularity PRB 6 (full size)
Number of bandwidth 3
parts (J)
K 1
cqi-pmi-Configindex 4
Max number of HARQ 4
transmissions
Redu_ndancy version 0.1,2,3}
coding sequence
ACK/NACK fedback Multiplexing
mode

Note 1:  For random precoder selection, the precoder shall be updated in
each available downlink transmission instance.

Note 2:  If the UE reports in an available uplink reporting instance at
subrame SF#n based on PMI estimation at a downlink SF not later
than SF#(n-4), this reported PMI cannot be applied at the eNB
downlink before SF#(n+4).

Note 3:  To avoid collisions between HARQ-ACK and wideband CQI/PMI or
subband CQI it is necessary to report both on PUSCH instead of
PUCCH. PDCCH DCI format 0 shall be transmitted in downlink
SF#4 and #9 to allow periodic CQI to multiplex with the HARQ-ACK
on PUSCH in uplink subframe SF#8 and #3.

Note 4:  Reports for the short subband (having 2RBs in the last bandwidth
part) are to be disregarded and instead data is to be transmitted on
the most recently used subband for bandwidth part with j=1.

Note 5:  In the case where wideband PMI is reported, data is to be
transmitted on the most recently used subband.

Note 6:  The bit field for PMI confirmation in DCI format 1B shall be mapped
to “0” and TPMI information shall indicate the codebook index used
in Table 6.3.4.2.3-2 of TS36.211 [4] according to the latest PMI
report on PUCCH.
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Table 9.4.1.2.2-2 Minimum requirement (TDD)

Test 1
y 1.2
UE Category 21

9.4.1.3 Minimum requirement PUSCH 3-1 (CSI Reference Symbol)

9.4.131 FDD

For the parameters specified in Table 9.4.1.3.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.4.1.3.1-2.

Table 9.4.1.3.1-1 PMI test for single-layer (FDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 9
Propagation channel EPA5
Precoding granularity PRB 50
Correlation and Low
antenna configuration ULA4x2
Cell-specific reference Antenna ports
signals 0,1
. Antenna ports
CSl reference signals 15,...18
Beamforming model Annex B.4.3
CSI-RS periodicity and
subframe offset 5/1
Tcsirs / Acsirs
CSI-RS reference 6
signal configuration
CodeBookSubsetRestr 0x0000 0000
iction bitmap 0000 FFFF
Pa dB 0
Downlink o dB 0
power
allocation Pc dB -3
c dB -3
N dB[MW/15kHz] -08
Reporting mode PUSCH 3-1
Reporting interval ms 5
PMI delay (Note 2) ms 8
Measurement channel R.44 FDD
OCNG Pattern OP.1 FDD
Max number of HARQ 4
transmissions
Redundancy version 0.1,2,3}

coding sequence

Note 1:

For random precoder selection, the precoder

shall be updated in each TTI (1 ms granularity).

Note 2:

If the UE reports in an available uplink reporting

instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the

eNB downlink before SF#(n+4).
PDSCH _RA=0dB, PDSCH_RB= 0 dB in order

Note 3:

to have the same PDSCH and OCNG power per
subcarrier at the receiver.
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Table 9.4.1.3.1-2 Minimum requirement (FDD)

Parameter Test 1
y 1.2
UE Category 21

9.4.1.3.2 TDD

For the parameters specified in Table 9.4.1.3.2-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.4.1.3.2-2.
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Table 9.4.1.3.2-1 PMI test for single-layer (TDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 9
Uplink downlink 1
configuration
Special subframe 4
configuration
Propagation channel EVAS
Precoding granularity PRB 50
Antenna configuration 8x2
. . High, Cross
Correlation modeling polarized
Cell-specific reference Antenna ports
signals 0,1
. Antenna ports
CSil reference signals 15.... 22
Beamforming model Annex B.4.3
CSI-RS periodicity and
subframe offset 5/ 4
Tcsirs / Acsirs
CSI-RS reference 0
signal configuration
0x0000 0000
CodeBookSubsetRestr 001F FFEO
iction bitmap 0000 0000
FFFF
Pa dB 0
Downlink o dB 0
power
allocation Pc dB -6
c dB -3
NY dB[mW/15kHz] 98
Reporting mode PUSCH 3-1
Reporting interval ms 5
PMI delay (Note 2) ms 10
R.45-1 TDD
for UE
Category 1,
Measurement channel R.45 TDD for
UE Category
22
OCNG Pattern OP.1 TDD
Max number of HARQ 4
transmissions
Redundancy version
coding sequence {0.1.23}
ACK/NACK feedback . .
Multiplexing
mode
Note 1:  For random precoder selection, the precoder

shall be updated in each TTI (1 ms granularity).

Note 2:

If the UE reports in an available uplink reporting

instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the

eNB downlink before SF#(n+4).
PDCCH DCI format 0 with a trigger for aperiodic

Note 3:

CQI shall be transmitted in downlink SF#4 and #9
to allow aperiodic CQI/PMI/RI to be transmitted
on uplink SF#3 and #8.

Note 4:

Randomization of the principle beam direction

shall be used as specified in B.2.3A.4
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Table 9.4.1.3.2-2 Minimum requirement (TDD)

Parameter Test 1
y 3
UE Category 21
9.4.1a Void
9.4.1a.1 Void
9.4.1a.11 Void
9.4.1a.1.2 Void
9.4.2 Multiple PMI
9421 Minimum requirement PUSCH 1-2 (Cell-Specific Reference Symbols)

94211 FDD

For the parameters specified in Table 9.4.2.1.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in 9.4.2.1.1-2.
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Table 9.4.2.1.1-1 PMI test for single-layer (FDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Propagation channel EPAS5
Precoding granularity
(only for reporting and PRB 6
following PMI)
Correlatlo_n and_ Low 2 x 2
antenna configuration
Downlink Pa dB 3
power Ps dB -3
allocation - 4B o
N dB[mW/15kHz] 98
Reporting mode PUSCH 1-2
Reporting interval ms 1
PMI delay ms 8
R.11-3 FDD
for UE
Category 1,
Measurement channel R.11 EDD for
UE Category
22
OCNG Pattern OP.1/2 FDD
Max number of HARQ 4
transmissions
Redundancy version
coding sequence {0.1.2.3}
Note 1:  For random precoder selection, the precoders
shall be updated in each TTI (1 ms granularity).
Note 2:  If the UE reports in an available uplink reporting
instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4).
Note 3:  One/two sided dynamic OCNG Pattern OP.1/2
FDD as described in Annex A.5.1.1/2 shall be
used.

Table 9.4.2.1.1-2 Minimum requirement (FDD)

Parameter Test 1
y 1.2
UE Category 21

9.4.21.2 TDD

For the parameters specified in Table 9.4.2.1.2-1, and using the downlink physical channels specified in Annex C.3.2,

the minimum requirements are specified in 9.4.2.1.2-2.
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Table 9.4.2.1.2-1 PMI test for single-layer (TDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Uplink downlink 1
configuration
Special subframe 4
configuration
Propagation channel EPAS5
Precoding granularity
(only for reporting and PRB 6
following PMI)
Correlation and
! . Low 2 x 2
antenna configuration

Downlink Pa dB 3

power Ps dB -3

allocation - 4B 0

N& dB[mW/15kHZ] 98
Reporting mode PUSCH 1-2
Reporting interval ms 1
PMI delay ms 10o0r 11
R.11-3 TDD
for UE
Category 1
Measurement channel R 11 TDD for
UE Category
22
OCNG Pattern OP.1/2TDD
Max number of HARQ 4
transmissions
Redundancy version
coding sequence {0.1.23}
ACK/NACK feedback Multiplexing
mode

Note 1:  For random precoder selection, the precoders
shall be updated in each available downlink
transmission instance.

Note 2:  If the UE reports in an available uplink reporting
instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4).

Note 3:  One/two sided dynamic OCNG Pattern OP.1/2
TDD as described in Annex A.5.2.1/2 shall be
used.

Table 9.4.2.1.2-2 Minimum requirement (TDD)

Parameter Test 1
y 1.2
UE Category 21

9.42.2 Minimum requirement PUSCH 2-2 (Cell-Specific Reference Symbols)

94221 FDD

For the parameters specified in Table 9.4.2.2.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.4.2.2.1-2.
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Table 9.4.2.2.1-1 PMI test for single-layer (FDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Propagation channel EVAS
Correlation and
! . Low 4 x 2
antenna configuration

Downlink Pa dB -6

power Ps dB -6

allocation p dB 3

N dB[MW/15kHz] 98
PMI delay ms 8
Reporting mode PUSCH 2-2
Reporting interval ms 1
Measurement channel R.14-2 FDD
OCNG Pattern OP.1/2 FDD
Subband size (k) RBs 3 (full size)
Number of preferred 5
subbands (M)
Max number of HARQ 4
transmissions
Redu_ndancy version 0.1,2,3)
coding sequence

Note 1:  For random precoder selection, the precoder shall be updated in
each TTI (1 ms granularity)

Note 2:  If the UE reports in an available uplink reporting instance at
subrame SF#n based on PMI estimation at a downlink SF not later
than SF#(n-4), this reported PMI cannot be applied at the eNB
downlink before SF#(n+4)

Table 9.4.2.2.1-2 Minimum requirement (FDD)

Test 1
y 1.2
UE Category 21

TDD

For the parameters specified in Table 9.4.2.2.2-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in Table 9.4.2.2.2-2.

ETSI



3GPP TS 36.101 version 11.11.0 Release 11

335

ETSI TS 136 101 V11.11.0 (2015-04)

Table 9.4.2.2.2-1 PMI test for single-layer (TDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Uplink downlink 1
configuration
Special subframe 4
configuration
Propagation channel EVA5
Correlatlo_n and_ Low 4 x 2
antenna configuration

Downlink Pa dB -6

power Ps dB -6

allocation p dB 3

NY dB[mW/15kHz] 98
PMI delay ms 10
Reporting mode PUSCH 2-2
Reporting interval ms 1
Measurement channel R.14-2 TDD
OCNG Pattern OP.1/2 TDD
Subband size (k) RBs 3 (full size)
Number of preferred 5
subbands (M)
Max number of HARQ 4
transmissions
Redundancy version
coding sequence {0.1.23}
ACK/NACK feedback . .
Multiplexing
mode

Note 1:  For random precoder selection, the precoders shall be updated in
each available downlink transmission instance.

Note 2:  If the UE reports in an available uplink reporting instance at
subrame SF#n based on PMI estimation at a downlink SF not later
than SF#(n-4), this reported PMI cannot be applied at the eNB
downlink before SF#(n+4).

Table 9.4.2.2.2-2 Minimum requirement (TDD)

Test 1
y 1.15
UE Category 21

9.4.2.3 Minimum requirement PUSCH 1-2 (CSI Reference Symbol)

9.4.23.1 FDD

For the parameters specified in Table 9.4.2.3.1-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in 9.4.2.3.1-2.
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Table 9.4.2.3.1-1 PMI test for single-layer (FDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 9
Propagation channel EVAS
Precoding granularity
(only for reporting and PRB 6
following PMI)

Correlation and Low
antenna configuration ULA4x2
Cell-specific reference Antenna ports

signals 0,1
. Antenna ports
CSl reference signals 15....18
Beamforming model Annex B.4.3
CSI-RS periodicity and
subframe offset 5/1
Tcsirs / Acsirs
CSI-RS reference 8
signal configuration
CodeBookSubsetRestr 0x0000 0000
iction bitmap 0000 FFFF
Pa dB 0
Downlink o dB 0
power
allocation Pc dB -3
c dB -3
NY dB[mW/15kHz] 98
Reporting mode PUSCH 1-2
Reporting interval ms 5
PMI delay ms 8
R.45-1 FDD
for UE
Category 1,
Measurement channel R.45 EDD for
UE Category
22

OCNG Pattern OP.1 FDD
Max number of HARQ 4

transmissions
Redundancy version 0.1,.2,3)

coding sequence

Note 1:

For random precoder selection, the precoders

shall be updated in each TTI (1 ms granularity).

Note 2:

If the UE reports in an available uplink reporting

instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the
eNB downlink before SF#(n+4).

Note 3:

One/two sided dynamic OCNG Pattern OP.1/2

FDD as described in Annex A.5.1.1/2 shall be

used.

Note 4: PDSCH _RA=0dB, PDSCH_RB= 0 dB in order
to have the same PDSCH and OCNG power per

subcarrier at the receiver.

Table 9.4.2.3.1-2 Minimum requirement (FDD)

Parameter Test 1
y 1.3
UE Category 21
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9.4.2.3.2 TDD

For the parameters specified in Table 9.4.2.3.2-1, and using the downlink physical channels specified in Annex C.3.2,
the minimum requirements are specified in 9.4.2.3.2-2.
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Table 9.4.2.3.2-1 PMI test for single-layer (TDD)

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 9
Uplink downlink 1
configuration
Special subframe 4
configuration
Propagation channel EVAS
Precoding granularity
(only for reporting and PRB 6
following PMI)
Antenna configuration 8x2
. . High, Cross
Correlation modeling polarized
Cell-specific reference Antenna ports
signals 0,1
. Antenna ports
CSl reference signals 15....22
Beamforming model Annex B.4.3
CSI-RS periodicity and
subframe offset 5/ 4
Tcsirs / Acsirs
CSI-RS reference 4
signal configuration
0x0000 0000
CodeBookSubsetRestr 001F FFEO
iction bitmap 0000 0000
FFFF
Pa dB 0
Downlink o dB 0
power
allocation Pc db -6
c dB -3
N dB[MW/15kHz] 98
Reporting mode PUSCH 1-2
Reporting interval ms 5 (Note 4)
PMI delay ms 8
R.45-1 TDD
for UE
Category 1,
Measurement channel R.45 TDD for
UE Category
22
OCNG Pattern OP.1 TDD
Max number of HARQ 4
transmissions
Redu_ndancy version 0.1,.2,3)
coding sequence
ACK/NACK feedback Multiplexing
mode
Note 1:  For random precoder selection, the precoders

shall be updated in each TTI (1 ms granularity).

Note 2:

If the UE reports in an available uplink reporting

instance at subrame SF#n based on PMI
estimation at a downlink SF not later than SF#(n-
4), this reported PMI cannot be applied at the

eNB downlink before SF#(n+4).
One/two sided dynamic OCNG Pattern OP.1/2

Note 3:

TDD as described in Annex A.5.2.1/2 shall be

used.
Note 4:

PDCCH DCI format 0 with a trigger for aperiodic

CQI shall be transmitted in downlink SF#4 and #9
to allow aperiodic CQI/PMI/RI to be transmitted
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on uplink SF#3 and #8.
Note 5:  Randomization of the principle beam direction
shall be used as specified in B.2.3A.4.

Table 9.4.2.3.2-2 Minimum requirement (TDD)

Parameter Test 1
y 3.5
UE Category 21

943 Void
9.4.3.1 Void
9.4.3.1.1 Void
9.4.3.1.2 Void

9.5 Reporting of Rank Indicator (RI)

The purpose of thistest isto verify that the reported rank indicator accurately represents the channel rank. The accuracy
of RI (CQI) reporting is determined by the relative increase of the throughput obtained when transmitting based on the
reported rank compared to the case for which afixed rank is used for transmission. Transmission mode 4 is used with
the specified CodebookSubSetRestriction in section 9.5.1, transmission mode 9 is used with the specified
CodebookSubSetRestriction in section 9.5.2 and transmission mode 3 is used with the specified
CodebookSubSetRestriction in section 9.5.3, and transmission mode 10 is used with the specified
CodebookSubSetRestriction in section 9.5.5.

For fixed rank 1 transmission in sections9.5.1, 9.5.2 and 9.5.5, the Rl and PMI reporting is restricted to two single-
layer precoders, For fixed rank 2 transmission in sections 9.5.1, 9.5.2 and 9.5.5, the Rl and PMI reporting is restricted to
one two-layer precoder, For follow RI transmission in sections 9.5.1, 9.5.2, the Rl and PMI reporting is restricted to
select the union of these precoders. Channels with low and high correlation are used to ensure that RI reporting reflects
the channel condition.

For fixed rank 1 transmission in section 9.5.3, the RI reporting is restricted to single-layer, for fixed rank 2 transmission
in section 9.5.3, the RI reporting is restricted to two-layers. For follow RI transmission in section 9.5.3, the RI reporting
is either one or two layers.

9.5.1 Minimum requirement (Cell-Specific Reference Symbols)

9511 FDD

The minimum performance requirement in Table 9.5.1.1-2 is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be> v;;

b) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 2 shall be> v,;

For the parameters specified in Table 9.5.1.1-1, and using the downlink physical channels specified in Annex C.3.2, the
minimum requirements are specified in Table 9.5.1.1-2.
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Table 9.5.1.1-1 RI Test (FDD)

Parameter Unit Test 1 |  Test2 |  Test3
Bandwidth MHz 10
PDSCH transmission mode 4
Downlink power P a8 3
allocation Ps dB -3
c dB 0

Propagation condltlor_l and 2 % 2 EPAS
antenna configuration
000011 for fixed RI = 1

010000 for fixed RI = 2

CodeBookSubsetRestriction

bitmap 010011 for UE reported RI
Antenna correlation Low Low High
RI configuration Fixed RI=2 and Fixed RI=1 Fixed RI=1
follow RI and follow Rl | and follow RI
SNR dB 0 20 20
N dB[MW/15kHz] -98 -98 -98
| dB[MW/15kHz] -98 78 78
Maximum number of HARQ 1
transmissions
Reporting mode PUCCH 1-1 (Note 4)
Physical channel for CQI/PMI
reporting PUCCH Format 2
PUCCH Report Type for 5
CQI/PMI
Physical char_mel for RI PUSCH (Note 3)
reporting
PUCCH Report Type for RI 3
Reporting periodicity ms Npa= 5
PMI and CQI delay ms 8
cqi-pmi-Configurationindex 6
ri-Configurationind 1 (Note 5)

Note 1: If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and
CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and
wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2: Reference measurement channel RC.2 FDD according to Table A.4-1 with one sided dynamic
OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 3:  To avoid collisions between RI reports and HARQ-ACK it is necessary to report both on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and
#9 to allow periodic RI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8
and #3.

Note 4:  The bit field for precoding information in DCI format 2 shall be mapped as:

e For reported Rl = 1 and PMI = 0 >> precoding information bit field index = 1
e For reported Rl = 1 and PMI = 1 >> precoding information bit field index = 2
e For reported RI = 2 and PMI = 0 >> precoding information bit field index = 0

Note 5:  To avoid the ambiguity of TE behaviour when applying CQI and PMI during rank switching, RI
reports are to be applied at the TE with one subframe delay in addition to Note 1 to align with
CQI and PMI reports.

Table 9.5.1.1-2 Minimum requirement (FDD)

Test 1 Test 2 Test 3
" N/A 1.05 0.9
% 1 N/A N/A
UE Category 22 22 22

9.5.1.2 TDD

The minimum performance requirement in Table 9.5.1.2-2 is defined as
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a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when

transmitting with fixed rank 1 shall be> v;;
b) Theratio of the throughput obtained when transmitting based on UE reported Rl and that obtained when

transmitting with fixed rank 2 shall be> v,;
For the parameters specified in Table 9.5.1.2-1, and using the downlink physical channels specified in Annex C.3.2, the
minimum requirements are specified in Table 9.5.1.2-2.

Table 9.5.1.2-1 Rl Test (TDD)

Parameter Unit Test 1 | Test2 | Test3
Bandwidth MHz 10
PDSCH transmission mode 4
dB -3
Downlink power P
allocation Ps dB -3
c dB 0
Uplink downlink configuration 2
Special subframe 4
configuration
Propagation co_ndltlor_l and 2 % 2 EPAS
antenna configuration
. 000011 for fixed RI = 1
CodeBookﬁil:razetRestnctlon 010000 for fixed RI = 2
P 010011 for UE reported RI
Antenna correlation Low Low High
) . Fixed RI=2 and Fixed RI=1 Fixed RI=1
RI configuration follow RI and follow Rl | and follow RI
SNR dB 0 20 20
N& dB[mW/15kHZ] -98 98 98
1 dB[mW/15kHz] 98 78 78
Maximum number of HARQ 1
transmissions
Reporting mode PUSCH 3-1 (Note 3)
Reporting interval ms 5
PMI and CQI delay ms 10o0r11
ACK/NACK feedback mode Bundling
Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and
CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and
wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:  Reference measurement channel RC.2 TDD according to Table A.4-1 with one sided dynamic
OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.
Note 3: Reported wideband CQI and PMI are used and sub-band CQlI is discarded.
Table 9.5.1.2-2 Minimum requirement (TDD)
Test 1 Test 2 Test 3
" N/A 1.05 0.9
% 1 N/A N/A
UE Category 22 22 22
9.5.2 Minimum requirement (CSI Reference Symbols)

9521 FDD
The minimum performance requirement in Table 9.5.2.1-2 is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported Rl and that obtained when
transmitting with fixed rank 1 shall be> v;;
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b) Theratio of the throughput obtained when transmitting based on UE reported Rl and that obtained when

transmitting with fixed rank 2 shall be> v,;

For the parameters specified in Table 9.5.2.1-1, and using the downlink physical channels specified in Annex C.3.2, the

minimum requirements are specified in Table 9.5.2.1-2.

Table 9.5.2.1-1 Rl Test (FDD)

Parameter Unit Test 1 | Test 2 |  Test3
Bandwidth MHz 10
PDSCH transmission mode 9
Pa dB 0
Downlink power Pe dB 0
allocation Pc dB 0
o dB 0
Propagation condltlon and 2% 2 EPAS
antenna configuration
Cell-specific reference signals Antenna ports 0
Beamforming Model As specified in Section B.4.3
CSl reference signals Antenna ports 15, 16
CSI-RS periodicity and
subframe offset 5/1
Tcsi-rs / Acsi-rs
CSil reference signal 6
configuration
L 000011 for fixed RI = 1
CodeBookﬁiLtjrt]queptRestrlctlon 010000 for fixed RI = 2
010011 for UE reported RI
Antenna correlation Low Low High
RI configuration Fixed RI=2 and Fixed RI=1 Fixed RI=1
follow RI and follow Rl | and follow RI
SNR dB 0 20 20
N dB[MW/15kHz] -98 98 -98
| dB[MW/15kHz] -98 78 78
Maximum number of HARQ 1
transmissions
Reporting mode PUCCH 1-1
Physical channe_l for CQI/PMI PUSCH (Note 3)
reporting
PUCCH Report Type for 5
CQI/PMI
Physical chal_wnel for RI PUCCH Eormat 2
reporting
PUCCH Report Type for RI 3
Reporting periodicity ms Npg =5
PMI and CQI delay ms 8
cqgi-pmi-Configurationindex 6
ri-Configurationind 1 (Note 4)

Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and
CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and
wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:  Reference measurement channel RC.9 FDD according to Table A.4-1 with one sided dynamic
OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 3:  To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to report both on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and
#6 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and
#5.

Note 4:  To avoid the ambiguity of TE behaviour when applying CQI and PMI during rank switching, RI
reports are to be applied at the TE with one subframe delay in addition to Note 1 to align with
CQI and PMI reports.
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Table 9.5.2.1-2 Minimum requirement (FDD)

Test 1 Test 2 Test 3
" N/A 1.05 0.9
% 1 N/A N/A
UE Category 22 22 22

9.5.2.2 TDD
The minimum performance requirement in Table 9.5.2.2-2 is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be> v;;

b) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 2 shall be> v,;

For the parameters specified in Table 9.5.2.2-1, and using the downlink physical channels specified in Annex C.3.2, the
minimum requirements are specified in Table 9.5.2.2-2.
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Table 9.5.2.2-1 RI Test (TDD)

Parameter Unit Test 1 |  Test2 |  Test3
Bandwidth MHz 10
PDSCH transmission mode 9
Pa dB 0
Downlink power Pe dB 0
allocation Pc dB 0
o dB 0
Uplink downlink configuration 1
Special subframe 4
configuration
Propagation condltlon and 2% 2 EPAS
antenna configuration
Cell-specific reference signals Antenna ports 0
CSil reference signals Antenna ports 15, 16
Beamforming Model As specified in Section B.4.3
CSil reference signal 4
configuration
CSI-RS periodicity and
subframe offset 5/4

Tcsi-rs / Acsirs

000011 for fixed RI = 1

CodeBookSubsetRestriction 010000 for fixed RI = 2

bitmap 010011 for UE reported RI
Antenna correlation Low Low High
) . Fixed RI=2 and Fixed RI=1 Fixed RI=1
RI configuration follow RI and follow Rl | and follow RI
SNR dB 0 20 20
N& dB[mW/15kHZ] -98 98 98
1 dB[mW/15kHz] 98 78 78
Maximum number of HARQ 1
transmissions
Reporting mode PUCCH 1-1
Physical channel for CQl/ PMI
reporting PUSCH (Note 3)
PUCCH report type for CQl/ 5
PMI
Physical channel for RI PUCCH Eormat 2
reporting
Reporting periodicity ms Npg =5
PMI and CQI delay ms 10
ACK/NACK feedback mode Bundling
cqi-pmi-Configurationindex 4
ri-Configurationind 1

Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and
CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and
wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:  Reference measurement channel RC.9 TDD according to Table A.4-1 with one sided dynamic
OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:  To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and
#9 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#3 and
#8.

Table 9.5.2.2-2 Minimum requirement (TDD)

Test 1 Test 2 Test 3
" N/A 1.05 0.9
% 1 N/A N/A
UE Category 22 22 22
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9.5.3 Minimum requirement (CSI measurements in case two CSI
subframe sets are configured)

9531 FDD

The minimum performance requirement in Table 9.5.3.1-2 is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported Rl and that obtained when
transmitting with fixed rank 1 shall be >y,

For the parameters specified in Table 9.5.3.1-1, and using the downlink physical channels specified in Annex C.3.2, the
minimum requirements are specified in Table 9.5.3.1-2.
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Table 9.5.3.1-1 Rl Test (FDD)

ETSI TS 136 101 V11.11.0 (2015-04)

Parameter Unit Test1 Test2
Cell1 [ cell2 Cell 1 | Cell 2
Bandwidth MHz 10 10
PDSCH transmission mode 3 |  Note 10 3 | Note 10
dB -3 -3
Downlink power P
allocation Ps dB -3 -3
c dB 0 0
Propagation condition and 2% 2 EPAS 2y 2 EPAS
antenna configuration
01 for
flxeleI - 01 for fixed RI
=1
- 10 for .
CodeBookﬁ_ubsetRestrlctlon fixed RI = N/A 10 for_flxed RI N/A
itmap 2 =2
e
reported P
RI
Antenna correlation Low Low
Fixed . _
RI configuration RI=1 and N/A aigigllixlm N/A
follow RI
E./N.. dB 0 12 20 6
() -98 (Note
N 3) N/A -102 (Note 3) N/A
(i (i) dBmW/15kH | -98 (Note
N,. Nt , 2) N/A -98 (Note 4) N/A
N, 98 é’)\“’te N/A -94.8 (Note 5) N/A
() dB[mW/15k ) ) ) )
I Hz] 98 110 78 92
Subframe Configuration M’;%”F'N Non-MBSFN | Non-MBSFN | Non-MBSFN
Cell Id 0 1 0 1
Time Offset between Cells us 2.5 (synchronous cells) 2.5 (synchronous cells)
10000000 10000000
10000000 10000000
ABS Pattern (Note 6) N/A 10000000 N/A 10000000
10000000 10000000
10000000 10000000
10000000 10000000
10000000 10000000
Sﬁ'}fg F:ﬂi%g’f;i“{ﬁg:”;) 10000000 N/A 10000000 N/A
10000000 10000000
10000000 10000000
10000000 10000000
10000000 10000000
Ccsio 10000000 10000000
10000000 10000000
CSI Subframe Sets 10000000 N/A 10000000 N/A
(Note 8) 01111111 01111111
01111111 01111111
Cesit 01111111 01111111
01111111 01111111
01111111 01111111
Number of control OFDM
Symbols 3 3 3 3
Maximum number of HARQ 1 1
transmissions
Reporting mode PUCCH 1-0 PUCCH 1-0
Phys'ca'recggr”t;'q‘zl for CQI PUCCH Format 2 PUCCH Format 2
PUCCH Report Type for CQI 4 4
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Physical channel for RI reporting PUCCH Format 2 PUCCH Format 2
PUCCH Report Type for RI 3 3
Reporting periodicity ms Npe= 10 Npg= 10
cgi-pmi-Configurationindex 11 11
ri-Configurationind 5 5
cqi-pmi-Configurationindex2 10 10
ri-Configurationind2 2 2
Cyclic prefix Normal | Normal Normal | Normal
Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at

a downlink subframe not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB
downlink before SF#(n+4).

Note 2:  Reference measurement channel in Cell 1 RC.2 FDD according to Table A.4-1 with one sided dynamic
OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 3:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.

Note 4:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor
ABS.

Note 5:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 6:  ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are
transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of
aggressor cell and the subframe is available in the definition of the reference channel.

Note 7:  Time-domain measurement resource restriction pattern for PCell measurements as defined in [7].

Note 8:  As configured according to the time-domain measurement resource restriction pattern for CSl
measurements defined in [7].

Note 9:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell 1 and Cell 2
is the same.

Note 10: Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG pattern as
defined in Annex A.5.1.5.

Table 9.5.3.1-2 Minimum requirement (FDD)
Test 1 Test 2
n 0.9 1.05
UE Category 22 22
9.5.3.2 TDD

The minimum performance requirement in Table 9.5.3.2-2 is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be > ;.

For the parameters specified in Table 9.5.3.2-1, and using the downlink physical channels specified in Annex C.3.2, the
minimum requirements are specified in Table 9.5.3.2-2.
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Table 9.5.3.2-1 Rl Test (TDD)

ETSI TS 136 101 V11.11.0 (2015-04)

Parameter Unit Testl Test2
Cell1 | cell2 Cell 1 | Cell 2
Bandwidth MHz 10 10
PDSCH transmission mode 3 | Note 11 3 | Note 11
Uplink downlink configuration 1 1
Special subframe
. . 4 4
configuration
] Yo dB -3 -3
Downlink power &
allocation P dB -3 -3
o dB 0 0
Propagation condition and
antenna configuration 2 X2 EPAS 2X2EPAS
01 for
flxeleI = 01 for fixed RI
=1
. 10 for .
CodeBookf}ubsetRestrlctlon fixed Rl = N/A 10 for_flxed RI N/A
itmap 2 =2
11 for UE
ﬁigg:tgf reported RI
RI
Antenna correlation Low Low
Fixed .
. . _ Fixed RI=1
RI configuration Eﬂjwagcli N/A and follow RI N/A
E./N,., dB 0 12 20 6
N§D, 98 g’)\“’te N/A | -102 (Note 4) N/A
N NG, dB[rm’ZV]/ 15k | -98 g)\'c’te N/A -98 (Note 5) N/A
NG, 98 g)\"’te N/A | -94.8 (Note 6) N/A
|0 dB['ﬂ’z\g/ 1Bk | o8 -110 78 -92
Subframe Configuration MNB%nF-N MNB%nF-N Non-MBSFN Non-MBSFN
Cell Id 0 1 0 1
Time Offset between Cells us 2.5 (S)érgl:lksl;onous 2.5 (synchronous cells)
0000000
001 0000000001
ABS Pattern (Note 7) N/A 0000000 N/A 0000000001
001
00000000
RLM/RRM Measurement 01 N/A 0000000001 N/A
Subframe Pattern (Note 8) 00000000 0000000001
01
00000000
01 0000000001
Cesio oooooo0o | N/A 0000000001
CSI Subframe Sets 01 N/A
(Note 9) 11001110
c 00 1100111000
csi1 11001110 1100111000
00
Number of control OFDM
Symbols 8 8 8 3
Maximum number of HARQ 1 1
transmissions
Reporting mode PUCCH 1-0 PUCCH 1-0
Phys'cirfgir;rlgpgrﬁﬁgs"o cal PUCCH Format 2 PUCCH Format 2
PUCCH Report Type for CQI 4 4
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Physical channel for Ccsi1 CQI PUSCH (Note 3) PUSCH (Note 3)
and RI reporting
PUCCH Report Type for RI 3 3
Reporting periodicity ms Npg= 10 Npe= 10
ACK/NACK feedback mode Multiplexing Multiplexing
cgi-pmi-Configurationindex 8 8
ri-Configurationind 5 5
cqi-pmi-Configurationindex2 9 9
ri-Configurationind2 0 0
Cyclic prefix Normal | Normal Normal |  Normal

Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI
estimation at a downlink subframe not later than SF#(n-4), this reported wideband CQI cannot
be applied at the eNB downlink before SF#(n+4).

Note 2:  Reference measurement channel in Cell 1 RC.2 TDD according to Table A.4-1 with one sided
dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:  To avoid collisions between RI/CQI reports and HARQ-ACK it is necessary to report them on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#9 to
allow periodic RI/CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#3.

Note 4:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS

Note 5:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.

Note 6:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 7:  ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped
with the ABS subframe of aggressor cell and the subframe is available in the definition of the
reference channel.

Note 8:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
[7].

Note 9:  As configured according to the time-domain measurement resource restriction pattern for CSlI
measurements defined in [7].

Note 10: Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell 1
and Cell 2 is the same.

Note 11: Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG
pattern as defined in Annex A.5.2.5.

Table 9.5.3.2-2 Minimum requirement (TDD)

Test 1 Test 2
% 0.9 1.05
UE Category 22 22

954 Minimum requirement (CSI measurements in case two CSI

subframe sets are configured and CRS assistance information are

configured)

9541

For the parameters specified in Table 9.5.4.1-1, the minimum performance requirement in Table 9.5.4.1-2 is defined as

FDD

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be > y;.

b) The ratio of the throughput obtained when transmitting based on UE reported Rl and that obtained when
transmitting with fixed rank 2 shall be > y,;

In Table 9.5.4.1-1, Cell 1isthe serving cell, and Cell 2 and Cell 3 are the aggresso cells. The downlink physical channel
setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 and Cell 3 isaccording to Annex C.3.3, respectively. The

CRS assistance information [7] including Cell 2 and Cell 3 is provided.
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Table 9.5.4.1-1: RI Test (FDD)

ETSI TS 136 101 V11.11.0 (2015-04)

Parameter Unit Cell 1 Cell 2 Cell 3
Bandwidth MHz 10 10 10
PDSCH transmission mode 3 As defined in As defined in
Note 1 Note 1
Pa dB -3 -3 -3
Downlink power
allocation Pe dB 3 -3 -3
c dB 0 N/A N/A
Propagation condition and 2x2 EPA5 (Note 2x2 EPA5 2x2 EPAS
antenna configuration 2) (Note 2) (Note 2)
01 for fixed RI = 1
CodeBookSubsetRestriction 10 for fixed RI =2 | As defined in As defined in
bitmap 11 for UE Note 1 Note 1
reported RI
N dB[“;VZ‘g’ 15k 1 98 (Note 3) N/A N/A
N, at antenna port Noc2 dB[rEVZ\Q/ 15k -98 (Note 4) N/A N/A
N, dB[“;VZ‘g’ 18k 1 93 (Note 5) N/A N/A
_ Reference Value
E./N_, dB in Table 9.5.4.1-2 12 10
for each test
_ Reference Value
9 dBIMWILSK | i Table 9.5.4.1-2 86 88
or Hzl
for each test
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
10000000 10000000
10000000 10000000
ABS pattern (Note 6) N/A 10000000 10000000
10000000 10000000
10000000 10000000
10000000
RLM/RRM Measurement 18888888 N/A N/A
Subframe Pattern (Note 7) 10000000
10000000
10000000
10000000
Ccsio 10000000 N/A N/A
10000000
CSI Subframe Sets 10000000
(Note 8) 01111111
01111111
Ccsi 01111111 N/A N/A
01111111
01111111
Number of control OFDM
symbols 3 Note 9 Note 9
Maximum numbe_r of HARQ 1 N/A N/A
transmissions
Reporting mode PUCCH 1-0 N/A N/A
Physical channel for CQI
reporting PUCCH format 2 N/A N/A
PUCCH Report Type for CQI 4 N/A N/A
Physical channel for RI reporting PUCCH Format 2 N/A N/A
PUCCH Report Type for RI 3 N/A N/A
Reporting periodicity ms Npg= 10 N/A N/A

ETSI




3GPP TS 36.101 version 11.11.0 Release 11 351 ETSI TS 136 101 V11.11.0 (2015-04)

cgi-pmi-Configurationindex 11 N/A N/A

ri-Configurationind 5 N/A N/A

cqi-pmi-Configurationindex2 10 N/A N/A

ri-Configurationind2 2 N/A N/A
Cyclic prefix Normal Normal Normal

Note 1:  Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG
pattern OP.5 FDD as defined in Annex A.5.1.5.

Note 2:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 3:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.

Note 4:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.

Note 5:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 6:  ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is
overlapped with the ABS subframe of aggressor cell and the subframe is available in the
definition of the reference channel.

Note 7:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
(7]

Note 8:  As configured according to the time-domain measurement resource restriction pattern for CSlI
measurements defined in [7].

Note 9:  The number of control OFDM symbols is not available for ABS and is 3 for the subframe
indicated by “0” of ABS pattern.

Note 10: If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI
estimation at a downlink subframe not later than SF#(n-4), this reported wideband CQI cannot
be applied at the eNB downlink before SF#(n+4).

Note 11: Reference measurement channel in Cell 1 RC.2 FDD according to Table A.4-1 with one sided
dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 12: The number of the CRS ports in Celll, Cell2 and Cell 3 is the same.

Note 13: SIB-1 will not be transmitted in Cell2 and Cell 3 in this test.

Table 9.5.4.1-2 Minimum requirement (FDD)

Test 1 Test 2 Test 3
E./N,, for Cell 1 (dB) 4 20 20
i) for Cell 1 (dB[mW/15kHz]) -94 -78 78
. High for Cell 1, low for Low for Cell 1, Cell 2 High for Cell 1, low for
Antenna correlation Cell 2 and Cell 3 and Cell 3 Cell 2 and Cell 3
% N/A 1.05 0.9
» 1.05 N/A N/A
UE Category 22 22 22

9.54.2 TDD
For the parameters specified in Table 9.5.4.2-1, the minimum performance requirement in Table 9.5.4.2-2 is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be>v;.

b) The ratio of the throughput obtained when transmitting based on UE reported Rl and that obtained when
transmitting with fixed rank 2 shall be> v;

In Table 9.5.4.2-1, Cell 1 isthe serving cell, and Cell 2 and Cell 3 are the aggresso cells. The downlink physical channel
setup for Cell 1 isaccording to Annex C.3.2 and for Cell 2 and Cell 3 is according to Annex C.3.3, respectively. The
CRS assistance information [ 7] including Cell 2 and Cell 3 is provided.
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Table 9.5.4.2-1: Rl Test (TDD)

ETSI TS 136 101 V11.11.0 (2015-04)

Parameter Unit Cell 1 Cell 2 Cell 3
Bandwidth MHz 10 10 10
PDSCH transmission mode 3 As defined in As defined in
Note 1 Note 1
Uplink downlink configuration 1 1 1
Special subframe configuration 4 4 4
Pa dB -3 -3 -3
Downlink power
allocation Pe dB 3 3 -3
c dB 0 N/A N/A
Propagation condition and 2x2 EPAS (Note 2x2 EPAS 2x2 EPAS
antenna configuration 2) (Note 2) (Note 2)
01 for fixed RI=1
CodeBookSubsetRestriction 10 for fixed RI =2 | As defined in As defined in
bitmap 11 for UE Note 1 Note 1
reported RI
Nowt dB[rm’Z‘g’ 18k 1 a8 (Note 3) N/A N/A
N, at antenna port Noc2 dB[n;\/Z\gllsk -98 (Note 4) N/A N/A
dB[mW/15k
N, [ Hz] -93 (Note 5) N/A N/A
~ Reference Value
E./N_, dB in Table 9.5.4.2-2 12 10
for each test
] Reference Value
9 GBI | in Table 9.5.4.2:2 86 88
for each test
Subframe Configuration Non-MBSFN Non-MBSFN Non-MBSFN
Time Offset between Cells us N/A 3 -1
Frequency shift between Cells Hz N/A 300 -100
Cell Id 0 126 1
0000000001 0000000001
ABS pattern (Note 6) N/A 0000000001 | 0000000001
RLM/RRM Measurement 0000000001 N/A N/A
Subframe Pattern (Note 7) 0000000001
0000000001
CSlI Subframe Sets | CCS\0 0000000001 N/A N/A
(Note 3 Cesi MO0y NA
Number of control OFDM
symbols 3 Note 9 Note 9
Maximum numbe_r of HARQ 1 N/A N/A
transmissions
Reporting mode PUCCH 1-0 N/A N/A
Physical channel for Ccgi0 CQI
and RI reporting PUCCH format 2 N/A N/A
Physical channel for_Ccs.,l CQl PUSCH (Note N/A N/A
and RI reporting 14)
PUCCH Report Type for CQI 4 N/A N/A
PUCCH Report Type for RI 3 N/A N/A
Reporting periodicity ms Npg= 10 N/A N/A
ACK/NACK feedback mode Multiplexing N/A N/A
cgi-pmi-Configurationindex 8 N/A N/A
ri-Configurationind 5 N/A N/A
cqi-pmi-Configurationindex2 9 N/A N/A
ri-Configurationind2 0 N/A N/A
Cyclic prefix Normal Normal Normal
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Note 1:  Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG
pattern OP.5 TDD as defined in Annex A.5.2.5.

Note 2:  The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 3:  This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe
overlapping with the aggressor ABS.

Note 4:  This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the
aggressor ABS.

Note 5:  This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 6:  ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated
PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is
overlapped with the ABS subframe of aggressor cell and the subframe is available in the
definition of the reference channel.

Note 7:  Time-domain measurement resource restriction pattern for PCell measurements as defined in
(7]

Note 8:  As configured according to the time-domain measurement resource restriction pattern for CSlI
measurements defined in [7].

Note 9:  The number of control OFDM symbols is not available for ABS and is 3 for the subframe
indicated by “0” of ABS pattern.

Note 10: If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI
estimation at a downlink subframe not later than SF#(n-4), this reported wideband CQI cannot
be applied at the eNB downlink before SF#(n+4).

Note 11: Reference measurement channel in Cell 1 RC.2 TDD according to Table A.4-1 with one sided
dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 12: The number of the CRS ports in Celll, Cell2 and Cell 3 is the same.

Note 13: SIB-1 will not be transmitted in Cell2 and Cell 3 in this test.

Note 14: To avoid collisions between RI/CQI reports and HARQ-ACK it is necessary to report them on
PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and
#9 to allow periodic RI/CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe
SF#8 and #3.

Table 9.5.4.2-2 Minimum requirement (TDD)

Test 1 Test 2 Test 3
E./N,,, for Cell 1 (dB) 4 20 20
I for Cell 1 (dB[mW/15kHz]) -94 78 -78
Antenna correlation High for Cell 1, low for Low for Cell 1, Cell 2 High for Cell 1, low for
Cell 2 and Cell 3 and Cell 3 Cell 2 and Cell 3
" N/A 1.05 0.9
% 1.05 N/A N/A
UE Category 22 22 22

9.5.5 Minimum requirement (with CSI process)
Each CSI processis associated with a CSI-RS resource and a CSI-IM resource as shown in Table 9.5.5-1.

For UE supports one CSI process, CSl process 0 is configured for Test 1 and Test 2, but CSI process 1 is not configured
for Test 2. The corresponding 7y requirements for Test 1 and Test 2 shall be fulfilled. The requirement on reported RI for
CSl process1in Test 2 is not applicable.

For UE supports multiple CSI processes, CSl process 0 is configured for Test 1 and CSI processes0 and 1 are
configured for Test 2. The corresponding y requirements for Test 1 and Test 2 shall be fulfilled, and also the
requirement on reported RI for CSI process 1in Test 2.

Table 9.5.5-1 Configuration of CSI processes

CSl process 0 CSl process 1
CSI-RS resource CSI-RS signal 0 CSI-RS signal 1
CSI-IM resource CSI-IM resource 0 CSI-IM resource 1
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9551 FDD
The minimum performance requirement in Table 9.5.5.1-2 is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be> vy;;

b) The ratio of the throughput obtained when transmitting based on UE reported Rl and that obtained when
transmitting with fixed rank 2 shall be > y,;

c) For Test 2, the RI reported for CSI process 1 shall be the same as the most recent RI reported for CSI process O if
UE is configured with multiple CSl processes.

For the parameters specified in Table 9.5.5.1-1, and using the downlink physical channels specified in Annex C.3.2, the
minimum requirements are specified in Table 9.5.5.1-2.
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Table 9.5.5.1-1 Rl Test (FDD)

Parameter Unit Test1 Test2
TP1 | TP2 TP1 | TP2
Bandwidth MHz 10 MHz 10 MHz
Transmission mode 10 | 10 10 | 10
Oa dB 0 0
Downlink power Pg dB 0 0
allocation P dB 0 ‘ 0 0 ‘ 0
c dB 0 0
SNR dB 0 0 20 20
| dB[MW/15kHz] -08 .08 78 78
N dB[MW/15kHz] 98 -98
Propagation channel EPA 5 Low EPA 5 Low EPA 5 Low EPA 5 High
Antenna configuration 2x2 2x2 2x2 2x2
Beamforming Model As specified in Section B.4.3 As specified in Section B.4.3
Timing offset between TPs us 0 0
Frequency offset between TPs Hz 0 0
Cell-specific reference signals Antenna ports 0 Antenna ports 0
) . Antenna ports Antenna ports
CSI-RS signal 0 15.16 N/A 15.16 N/A
CSI-RS 0 periodicity and subframe offset 5/1 N/A 5/1 N/A
Tcsirs / Acsirs
CSI-RS 0 configuration 0 N/A 0 N/A
) . Antenna ports Antenna ports
CSI-RS signal 1 N/A 1516 N/A 1516
CSI-RS 1 periodicity and subframe offset N/A 5/1 N/A 5/1
Tcsirs / Acsirs
CSI-RS 1 configuration N/A 3 N/A 3
! . 1/ 1/
Zero-power CSI-RS 0 configuration
. N/A 10000010000 N/A 10000010000
Icsi-rs / ZeroPowerCSI-RS bitmap 00000 00000
) . 1/ 1/
Zero-power CSI-RS 1 configuration
- 00110000000 N/A 00110000000 N/A
Icsi-rs / ZeroPowerCSI-RS bitmap 00000 00000
CSI-IM 0 periodicity and subframe offset 51 N/A 51 N/A
Tcsi-rs / Acsi-rs
CSI-IM 0 configuration 2 N/A 2 N/A
CSI-IM 1 periodicity and subframe offset N/A 5/1 N/A 5/1
Tcsirs / Acsirs
CSI-IM 1 configuration N/A 6 N/A 6
) . Fixed RI=2 Fixed RI=1
RI configuration and follow RI N/A and follow RI N/A
Physical channel for CQI/PMI reporting PUSC(?) (Note N/A PUSC(?) (Note PUSCGH) (Note
PUCCH Report Type for CQI/PMI 2 N/A 2 2
. . PUCCH PUCCH PUCCH
Physical channel for RI reporting Format 2 N/A Format 2 Format 2
PUCCH Report Type for RI 3 N/A 3 3
CSI-RS CSI-RS 0 N/A CSI-RS 0 N/A
CSI-IM CSI-IMO N/A CSI-IMO N/A
Reporting mode PUCCH 1-1 N/A PUCCH 1-1 N/A
CSI process 0 E:ﬁgé?cr:% ms Npa =5 N/A Npd =5 N/A
(Note 7) CQI delay ms 8 N/A 10 N/A
cqi-pmi-
Configurationindex 6 N/A 6 N/A
ri-Configlndex 1 N/A 1 N/A
CSI-RS N/A N/A N/A CSI-RS 1
CSl process 1 CSI-IM N/A N/A N/A Csl-iIM1
(Note 7, Note 9) gepogmg mode N/A N/A N/A PUCCH 1-1
eporting ms N/A N/A N/A Npd = 5
periodicity
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CQIl delay ms N/A N/A N/A 10
cqi-pmi-
Configurationindex N/A N/A N/A 4
ri-Configindex N/A N/A N/A
CSl process for PDSCH scheduling CSl process 0 CSil process 0
Cell ID 0 6 0 6
Quasi-co-located CSI-RS CSI-RS 0 CSI-RS 1 CSI-RS 0 CSI-RS 1
Quasi-co-located CRS Same Cell ID Same Cell ID Same Cell ID Same Cell ID
as Cell 1 as Cell 2 as Cell 1 as Cell 2
010000 for 000011 for
fixed Rl = 2 fixed Rl =1
PMI for subframe 2, 3, 4, 7,8 and 9 010011 for UE 100000 010011 for UE N/A
reported RI reported RI
PMI for subframe 1 and 6 100000 100000 100000 N/A
Max number of HARQ transmissions 1 N/A 1 N/A
Note 1:  If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not
later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)
Note 2: 3 symbols allocated to PDCCH
Note 3:  Reference measurement channel RC.13 FDD according to Table A.4-1. PDSCH transmission is scheduled on subframe
2,3,4,7,8and 9 from TP1.
Note 4:  TM10 OCNG as specified in A.5.1.8 is transmitted on subframe 1 and 6 from TP1.
Note 5: TM10 OCNG as specified in A.5.1.8 is transmitted on subframe 1, 2, 3, 4, 6, 7, 8 and 9 from TP2 for Test 1; TP2 is
blanked for Test 2.
Note 6:  To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH.
PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-
ACK on PUSCH in uplink SF#0 and #5.
Note 7:  If UE supports multiple CSI processes, CSI process 0 is configured as ‘Rl-reference CSI process’ for CSI process 1.
Note8: PDCCH DCI format 0 with atrigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic
CQI/PMI/RI to be transmitted in uplink SF#0 and #5.
Note 9:  If UE supports one CSI process, CSI process 1 is not configured in Test 2.
Table 9.5.5.1-2 Minimum requirement (FDD)
Test 1 Test 2
% N/A 1.0
» 1.0 N/A
UE Category 22 22
9.55.2 TDD

The minimum performance requirement in Table 9.5.5.2-2 is defined as

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when

transmitting with fixed rank 1 shall be > vy;;

b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when

transmitting with fixed rank 2 shall be> v;

c) For Test 2, the RI reported for CSI process 1 shall be the same as the most recent RI reported for CSl process 0 if

UE is configured with multiple CSI processes.

For the parameters specified in Table 9.5.5.2-1, and using the downlink physical channels specified in Annex C.3.2, the
minimum requirements are specified in Table 9.5.5.2-2.
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Table 9.5.5.2-1 Rl Test (TDD)

Parameter Unit Test1 Test2
TP1 | TP2 TP1 | TP2
Bandwidth MHz 10 MHz 10 MHz
Transmission mode 10 | 10 10 | 10
Oa dB 0 0
Downlink power Ps dB 0 0
allocation P dB 0 ‘ 0 0 ‘ 0
c dB 0 0
Uplink downlink configuration 2