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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 the second digit isincremented for all 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 this text, 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 givenin 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.
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Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a
specific set of technical requirements.

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 acell. 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.

Inter-band carrier aggregation: Carrier aggregation of component carriersin different operating bands.
NOTE: Carriers aggregated 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.

Synchronized operation: 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

3.2

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

Symbols

BW channe Channel bandwidth

BW channe_ca Aggregated channel bandwidth, expressed in MHz.

BWogg Virtual guard band to facilitate transmitter (receiver) filtering above / below edge CCs.

Exs 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

E, The received energy per RE of the wanted signal during the useful part of the symbol, i.e.
excluding the cyclic prefix, averaged across the allocated RB(s) (average power within the
alocated RB(s), divided by the number of RE within this allocation, and normalized to the
subcarrier spacing) at the UE antenna connector

F Frequency

Finerterer (Offset)  Frequency offset of the interferer

Finterferer Freguency of the interferer

Fc Fregquency of the carrier centre frequency

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

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

FoL iow The lowest frequency of the downlink operating band

FoL_figh The highest frequency of the downlink operating band

Fut_iow The lowest frequency of the uplink operating band

Fut_righ The highest frequency of the uplink operating band

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

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

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

or

ot

Lcre

ocl

oc2

oc3

NottspL
NortsuL

N

otx

N RB
N RB_agg

N RB_alloc

NuL
Rav
Pemax
Pemax ¢
Pemax
Pemax.c

PI nterferer
PF'owerCI ass

PUMAX
RBgart

AFOOB
ARIB,C

ATIB,C

ATc
ATcc

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

The length of a contiguous resource block allocation

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.

The power spectral density of awhite 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

Offset used for calculating downlink EARFCN

Offset used for calculating uplink EARFCN

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

Transmission bandwidth configuration, expressed in units of resource blocks

Aggregated Transmission Bandwidth Configuration The number of the aggregated RBs within the
fully alocated Aggregated Channel bandwidth.

Total number of simultaneously transmitted resource blocks in Aggregated Channel Bandwidth
configuration.

Uplink EARFCN

Minimum average throughput per RB

The configured maximum UE output power.

The configured maximum UE output power for serving cell c.

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

Modulated mean power of the interferer

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

The measured configured maximum UE output power.

Indicates the lowest RB index of transmitted resource blocks.

A Fregquency of Out Of Band emission.

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

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

Allowed operating band edge transmission power relaxation.

Allowed operating band edge transmission power relaxation for serving cell c.
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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
CA_X-Y CA for band X and Band Y where X and Y are the applicable E-UTRA operating band
cC Component Carriers

CPE Customer Premise Equipment

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

DL Downlink

eDL-MIMO Down Link Multiple Antenna transmission

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

E-UTRA Evolved UMTS Terrestrial Radio Access

EUTRAN Evolved UMTS Terrestrial Radio Access Network
EVM Error Vector Magnitude

FDD Freguency Division Duplex

FRC Fixed Reference Channel

HD-FDD Half- Duplex FDD

MCS Modulation and Coding Scheme

MOP Maximum Output Power

MPR Maximum Power Reduction

MSD Maximum Sensitivity Degradation

OCNG OFDMA Channel Noise Generator

OFDMA Orthogonal Frequency Division Multiple Access
O0OB Out-of-band

PA Power Amplifier

PCC Primary Component Carrier

P-MPR Power Management Maximum Power Reduction

PSS Primary Synchronization Signal

PSS RA PSS-to-RS EPRE ratio for the channel PSS

RE Resource Element

REFSENS Reference Sensitivity power level

r.m.s Root Mean Square

SCC Secondary Component Carrier

SNR Signal-to-Noise Ratio

SSS Secondary Synchronization Signal

SSS RA SSS-to-RS EPRE ratio for the channel SSS

TDD Time Division Duplex

UE User Equipment

UL Uplink

UL-MIMO Up Link Multiple Antenna transmission

UMTS Universal Mobile Telecommunications System

UTRA UMTS Terrestrial Radio Access

UTRAN UMTS Terrestrial Radio Access Network

XCH_RA XCH-to-RS EPRE ratio for the channel xCH in al transmitted OFDM symbols not containing RS
xCH_RB XCH-to-RS EPRE ratio for the channel xCH in all 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 Requirements in 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) Inthis specification the Minimum Requirements are specified as general requirements and additional requirements.
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.

¢) 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 allocations 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 acceptabl e 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 requirements 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 sub-clause (suffix A, B, C and D). Where there is adifference in requirement
between the general requirements and the additional sub-clause requirements (suffix A, B, C and D), the tighter
requirements are applicable unless stated otherwise in the additional sub-clause.
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A terminal which supports more than one feature (CA, UL-MIMO, and eDL-MIMO) shall meet al of the separate
corresponding requirements.

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 1ow — FbL 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 1427.9 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 815MHz - 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
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
NOTE 1: Band 6 is not applicable

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.

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_tlow — FuL_nigh FoL_low — FbL_high
CA 1 1 1920 MHz | — | 1980 MHz 2110 MHz | — | 2170 MHz FDD
CA_40 40 2300 MHz | — | 2400 MHz 2300 MHz | — | 2400 MHz TDD
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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 1ow — FuL high FpoL 1ow — FbL high
1 1920 MHz - 1980 MHz 2110 MHz - 2170 MHz
CA_L-5 5 824 MHz - 849 MHz 869 MHz - 894 MHz FDD

5.5B  Operating bands for UL-MIMO

E-UTRA UL-MIMO in Rel-10 is designed to operate in the operating bands defined in Table 5.5-1.

Table 5.5B-1: Void

5.6 Channel bandwidth

Requirementsin 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 3 5 10 15 20
BWChanne! [MHZ]
Transmission bandwidth
configuration Ngg 6 15 25 50 75 100

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 +/- BW channa /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) The requirementsin 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

24 Yes Yes

25 Yes 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

NOTE 1: - refers to the bandwidth for which a relaxation of the specified UE receiver
sensitivity requirement (subclause 7.3) is allowed.

b) The use of different (asymmetrical) channel bandwidth for the TX and RX is not precluded and isintended 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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Aggregated Channel Bandwidth, BWchannel_ca [MHZ]

P B
% g
5 :
£ Aggregated Transmission Bandwidth Configuration, g
;I'I . D, E =3
a . € » o
Q ine Lowest Carrier Transmission . . -
o e : . ; Highest Carrier Transmission e am
=N Bandwﬁth Co&gg]uraﬂon, H H Bandwidth Configuration :ga k3
:gs RB.low . . Ngg nigh [RB] & e
by » i &
Haril ¢ reseerErEE] ALY @ 6 S e 0o e s e e a s e aes rarsmrerany s s et ensennsenseennannnsnns =H
H py) :
. 1] H -
7 : H
: : :
= H
o H u
(] H -
A F
i
....... T A A A "’
. Fo'fse&,low H E Foﬂsel‘hlgh .
. e
Fedgelow Fclow Feuigh Fedge,nigh

For each carrier, the center sub carrier (corresponds
to DC in baseband) is not transmitted in downlink

Figure 5.6A-1. Definition of Aggregated channel bandwidth and aggregated channel bandwidth edges

The aggregated channel bandwidth, BWcpane_ca, is defined as

BW chame_ca = Fedgehigh - Fedgelow [MHZ].

The lower bandwidth edge Feygeiow and the upper bandwidth edge Feqge nigh OF the aggregated channel bandwidth are used
as frequency reference points for transmitter and receiver requirements and are defined by

Fedge,low = FC,Iow - Foffset,low

Fedgehigh = Fepigh+ Foffset nigh

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

Foftsetiow = 0.18Ngg jow /2 + BWgg [MHZ]
Fettsetnigh = 0-18Ngg nigh/2 + BWgg [MHZ]

where Ngg jow 8Nd Ngg 1ign are the transmission bandwidth configurations according to Table 5.6-1 for the lowest and
highest assigned component carrier, respectively. BWgg denotes the Nominal Guard Band and is defined in Table 5.6A-
1, and the factor 0.18 is the 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).
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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
Bandwidth CcC
Configuration

A NRrB,agg < 100 1 0.05BW channel(1)

B NRrB,agg < 100 2 FES

Cc 100 < Nrs.agg < 200 2 0.05 max(BW channei(1), BW channei2)
D 200 < Nrpagg < [300] FFS FFS

E [300] < Nre,agg = [400] FFS FFS

F [400] < NRrg.agq < [500] FFS FFS

NOTE 1: BWochannelry @and BWchamneli2) @are channel bandwidths of two E-UTRA component carriers
according to Table 5.6-1.

The channel spacing between centre frequencies of contiguously aggregated component carriersis defined in clause
5.7A.1.

5.6A.1 Channel bandwidths per operating band for CA

The requirements in this specification apply to the combination of CA bandwidth class and CA operating bands shown
in Table 5.6A.1-1.

Carrier aggregation configuration refers to a combination of carrier aggregation operating band and carrier aggregation
bandwidth class supported by a UE. Indexing letter in CA configuration acronym refers to supported CA bandwidth
class. In case no CA bandwidth classis|abelled acronym refers to all specified combinations of CA bandwidth class
and CA operating band.

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.

Table 5.6A.1-1: Supported CC combinations per CA configuration for intra-band contiguous CA

CA Configuration / Nre_agg
CA Configuration E-UTRA 50RB+100RB 75RB+75RB 100RB+100RB
Band (10 MHz + 20 MHz) (15 MHz + 15 MHz) (20 MHz + 20 MHz)
CA 1C 1 Yes Yes
CA 40C 40 Yes Yes Yes

Table 5.6A.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA

CA operating / Channel bandwidth
CA Configuration EB;J;CFF? 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
1 Yes
CA_1A-5A 5 Yes

5.6B Channel bandwidth for UL-MIMO

5.6B.1 Channel bandwidths per operating band for UL-MIMO

For UL-MIMO, the channel bandwidths specified in Table 5.6.1-1 are applicable for the UL-MIMO operating bands.
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5.7 Channel arrangement

5.7.1 Channel spacing

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:

Nominal Channel spacing = (BWcrame (1) + BWcrame(2)/2
where BW channei(ry 8nd BW channeal(2) are 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:

BWChannel(l) + BWChannel(Z) - O'J'NBWChannel o~ BWChannel(Z)‘

0.3 [MHz]
0.6

Nominal channel spacing=

where BW channei(ry 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.

5.7.2  Channel raster

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

5.7.2A 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 given in Table 5.7.3-1 and Np,_ isthe
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 NossuL are givenin Table 5.7.3-1 and Ny, isthe uplink EARFCN.

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

E-UTRA Downlink Uplink
OpBerat‘;ng FDL_Iow (MHZ) Noffs-pL Range of NpL FUL_|OW (MHZ) Noffs-uL Range of NuL
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
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
NOTE: 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.

5.74  TX-RX frequency separation

a) Thedefault E-UTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation
is 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

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 5.7.4-1is
applied to PCC and SCC, respectively.

6 Transmitter characteristics

6.1 General

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with asingle 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 +2P
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 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°
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
NOTE 1: The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s)
that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each
additional band and is FFS
NOTE 2: ?refers to the transmission bandwidths (Figure 5.6-1) confined within Fy._ow and Fu_jow+ 4 MHZz or
Fuc_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: 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

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 |east 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.

For intra-band contiguous carrier aggregation the maximum output power is specified in Table 6.2.2A-1.
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Table 6.2.2A-1: CA 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)
CA 1C 23 +2/-2

CA _40C 23 +2/[-2]

NOTE 1: The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s)
that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each
additional band and is FFS

NOTE 2: For transmission bandwidths (Figure 5.6-1) confined within Fu._jow and Fur_jow + 4 MHZz or Fy,_high — 4 MHz
and Fu_nigh, the maximum output power requirement is relaxed by reducing the lower tolerance limit by
1.5dB

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).

6.2.2B UE maximum output power for UL-MIMO

For UE with two transmit antenna connectors in 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 with the UL-MIMO
configurations specified in Table 6.2.2B-2. 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
23 23 +2/-3
24 23 +2/-3
25 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/-3
43 23 +2/-3
NOTE 1: The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s)
that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each
additional band and is FFS
NOTE 2: ?refers to the transmission bandwidths (Figure 5.6-1) confined within Fy._ow and Fuc_jow+ 4 MHZz or
Fuc_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: 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.

6.2.3 UE maximum output power for modulation / channel bandwidth

For UE Power Class 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.
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Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 3

Modulation Channel bandwidth / Transmission bandwidth (Ngrg) 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 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
carriersthen the MPR is determined by the rules applied to higher order of those modulations.

Table 6.2.3A-1: Maximum Power Reduction (M PR) for Power Class 3

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

For intra-band contiguous carrier aggregation bandwidth class C the allowed Maximum Power Reduction (MPR) for the
maximum output power in Table 6.2.2A-1 due to multi cluster transmission is specified as follows

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

Mp= 8.2 :0<A<0.025
9.2-40A ; 0.025< A <0.05
8- 16A ;0.05 <A <025
4.83-3.33A ;0.25 <A<04,
3.83-0.83A ;04 <A<,

Where
A= NRB_aIIoc/ NRrs_agg.

CEIL{M4, 0.5} meansrounding upwardsto closest 0.5dB, i.e. MPR&[3.0,3.5 4.0 45 50 55 6.0 65 7.0
7.5]

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5A apply.
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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 with UL-MIMO
configurations defined in Table 6.2.2B-2. 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.

6.2.4

Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall
also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional
Maximum Power Reduction (A-MPR) is alowed 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 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 and 6.2.4-2 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 (Ngg)
value (MHz)
NS_01 6.6.2.1.1 Table 5.5-1 1.4,3,5 10, Table 5.6-1 NA
15, 20
3 >5 <1
5 >6 <1
2, 4,10, 23, 25,
NS_03 6.6.2.2.1 35 36 10 >6 <1
15 >8 <1
20 >10 <1
5 >6 <1
NS_04 6.6.2.2.2 41
10, 15, 20 See 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 14,3,5,10 Table 5.6-1 n/a
6.6.2.2.3
NS_07 13 10 Table 6.2.4-2 | Table 6.2.4-2
6.6.3.3.2
NS 08 6.6.3.3.3 19 10, 15 > 44 <3
> 40 =1
NS_09 6.6.3.34 21 10, 15 >55 <>
NS_10 20 15, 20 Table 6.2.4-3 | Table 6.2.4-3
NS_11 6.6.2.2.1 23" 1.4,3,5,10 | Table 6.2.4-5 | Table 6.2.4-5
NS_32 - - - - -
NOTE 1: Applies to the lower block of Band 23, i.e. a carrier placed in the 2000-2010 MHz region.
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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

LCRB [RBS]

6-8

9-50

1to5and

28

218

<2

A-MPR [dB]

<8

=12

=12

<6

=3

NOTE 1; RBsuar 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.

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.

NOTE 4;

Table 6.2.4-3: A-MPR for “NS_10"

Channel BW Parameters
RBstart 0-10
15 Lcrs [RBS] 1-20
A-MPR [dB] <2
RBstart

20 LCRB [RBS]
A-MPR [dB] <5
RBstart indicates the lowest RB index of transmitted resource blocks

Region A

NOTE 1:

NOTE 2:
NOTE 3:

NOTE 4:

Lcrs is the length of a contiguous resource block allocation

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

Table 6.2.4-4: A-MPR requirements for "NS_04" with bandwidth >56MHz

Channel BW Parameters Region A Region B Region C
10 RBstart 0-12 13-36 37-49
RBstart + Lcrs [RBS] n/a’ >37 n/a’
A-MPR [dB] <3dB <2dB <3dB
15 RBstart 0-18 19-55 56 — 74
RBstart + Lcre [RBS] n/a’ >56 n/a’
A-MPR [dB] <3dB <2dB <3dB
20 RBstart 0-24 25-74 75-99
RBstart + Lcrs [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

Fc (MHz) <2004 22004

3 Lcre (RBS) 1-15 >5
A-MPR <5 <1
Fc (MHz) <2004 2004 < Fc <2007 22007

5 Lcre (RBS) 1-25 1-6 & 8-12 >6

15-25

A-MPR <7 <4 0 <1
Fc (MHz) 2005
RBstart (RBS) 0-49

10 Loms (RBS) 150
A-MPR <12

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 the UE is configured for carrier aggregation and receives CA_NS value indicated by |E
additional SoectrumEmissionSCell-r 10, the allowed maximum output power reduction is specified in Table 6.2.4A-1
and clause 6.2.3A does not apply.

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

For intra-band contiguous carrier aggregation if the UE is configured for CA and it receives CA_NS value indicated by
| E additional SpectrumEmissionSCell-r10 and if UE has configured the transmitter for transmissions within

the aggregated channel bandwidth the requirements for applicaple CA_NS value indicated by |1E

additional SoectrumEmissionSCell-r 10 according to Table 6.2.4A-1 apply. If UE has configured the transmitter for
transmissions within E-UTRA channel bandwidths the requirements for NS value indicated in the PCC |IE

additional SpectrumEmission according to subclause 6.2.4 apply. 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 A-MPR for CA_NS_01 for CA_1C

If the UE is configured to CA_1C and it receives [E 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.
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Table 6.2.4A.1-1: Contiguous allocation A-MPR for CA_NS_01

CA_1C RB_start Lcre [RBS] RBstart + Lcre [RBS] A_Milg-gglaﬁst? and
0-30and 170 — 199 >0 n/a [=10]
100 RB /100 RB 31-105 >80 n/a [<5]
105-169 n/a >170 [=3]
0-13 and 137 — 149 >0 n/a [=10]
75RB/75RB 13-79 >55 n/a [<6]
80-136 n/a >137 [=2]
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_1C and it receives IE CA_NS 01 the allowed maximum output power reduction applied
to transmissions on the PCell and the SCell due to multi-cluster transmission is defined as follows

A-MPR = CEIL {M, 0.5}

Where M, is defined as follows
[Ma =-26.66A+17, 0<A<015
=-8.24A +14.24, 0.15<A<1]

Where A = Ngg _aioc / Nrs_agg.

6.2.4A.2 A-MPR for CA_NS 02 for CA_1C
TBD
6.2.4A.3 A-MPR for CA_NS_03 for CA_1C
TBD

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 with the UL-MIMO
configurations specified in Table 6.2.2B-2. 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.
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6.2.5  Configured transmitted power

The UE is alowed to set its configured maximum output power Pcyax. The configured maximum output power Peyax
is set within the following bounds:

Pemax L < Pomax < Pemax w
Where
- Pouax L = MIN {Pewax—ATc, Proweciass— MAX(MPR + A-MPR, P-MPR) — AT}
- Pcowax 1 =MIN {Pemax, ProwerCiass}
- Pemax isthevalue given to |E P-Max, defined in [7]

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

- MPR and A-MPR are specified in subclause 6.2.3 and subclause 6.2.4, respectively
- P-MPR isthe allowed maximum output power reduction for;

a) Ensuring compliance with applicable electromagnetic energy absorption regquirements 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 only for the above cases. For UE conducted conformance testing P-MPR shall be 0
dB

NOTE 1: P-MPR wasintroduced in the Pcyax eguation 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.
- ATc=1.5dB when Note 2 in Table 6.2.2-1 applies
- ATc=0dB when Note 2 in Table 6.2.2-1 does not apply
The measured configured maximum output power Pyuax shall be within the following bounds:
Pemax L = T(Powax 1) < Pumax < Pomax_n + T(Povax_H)

Where T(Pcuax) is defined by the tolerance table below and appliesto Poyax | and Pewax_w Separately

Table 6.2.5-1: Pcuax tolerance

Pcmax Tolerance T(Pcmax)
(dBm) (dB)

21 £ Pcmax £ 23 2.0

20 £ Pcuax < 21 2.5

19 = Pcuax < 20 3.5

18 = Pcuax < 19 4.0

13 £ Pcvwax < 18 5.0

8 < Pcvax <13 6.0

-40 £ Pcuax < 8 7.0
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6.2.5A Configured transmitted power for CA

For carrier aggregation the UE is allowed to set its configured maximum output power Pcuax ¢ On serving cell ¢ and its
total configured maximum output power Poyax-

The configured maximum output power on serving cell ¢ shall be set within the following bounds:
Pevax_Le < Pomaxe < Pomax He
For intra-band contiguous carrier aggregation:

- Pemax_Le = MIN { Pemaxc—ATce Prowercias — MAX(MPR ¢ + A-MPR, P-MPR ) — AT ¢ }

For inter-band carrier aggregation:
- Pemax_Le = MIN{ Pewax,c—ATceo Proweciass— MAX(MPR ¢ + A-MPR ¢+ AT g, P-MPR () — AT¢ ¢ }
- Pevax_ne = MIN {Pemax,c: Prowerciassh
- Pemax, ¢ isthevalue given by |E P-Max for serving cell cin [7].

- Prowerciass 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.

- AT istheadditional tolerance for serving cell ¢ as specified in Table 6.2.5A-3.

For inter-band carrier aggregateion, MPR . and A-MPR . apply per serving cell ¢ and are specified in subclause 6.2.3
and subclause 6.2.4, respectively. For 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.

- P-MPR accounts for power management for serving cell ¢. For intra-band contiguous carrier aggregation, there
is one power management term for the UE, P-MPR, and P-MPR . = P-MPR.

- ATcc=15dB when Note 2 in Table 6.2.2-1 applies to the serving cell c.
- ATcc=0dB when Note 2 in Table 6.2.2-1 does not apply to the serving cell c.

For inter-band carrier aggregation with one UL serving cell the total configured maximum output power Peyax shall be
set within the following bounds:

Pemax L < Pomax < Pemax w
where
- Pomax L =Peomax Le
- Pomax 1 = Pemax_He

For intra-band contiguous carrier aggregation, Pcmax,c is cal culated under the assumption that the transmit power is
increased by the same amount in dB on al component carriers.

For inter-band carrier aggregation, Pcmax,c is calculated under the assumption that the transmit power isincreased
independently on all component carriers.

The measured maximum output power Pywax shall be within the following bounds:

Povax L = T(Povax 1) < Pumax < Pomax_n + T(Pomax_H)

T(Pcmax) is defined by the table below and applies to Poyax | and Pouax 1 Separately.
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Table 6.2.5A-1: Pcyax tolerance

Pcmax Tolerance T(PCMAx)
(dBm) (dB)

21 £ Pcmax £ 23 2.0

20 £ Pcuwax < 21 [2.5]

19 £ Pcmax < 20 [35]

18 = Pcuax < 19 [4.0]

13 £ Pcvwax < 18 [50]

8 < Pcwax <13 [6.0]

-40 £ Pcuax < 8 [7.0]

For carrier aggregation with two UL serving cells, the total configured maximum output power Peyax shall be set
within the following bounds:

Pemax Lca < Pemax < Powax v ca

For intra-band contiguous carrier aggregation,
- Pouax L_ca = MIN{1010010 Y Pemaxc - ATc, Prowercias — MAX(MPR + A-MPR, P-MPR) — AT¢}
- Pomax_ v ca = MIN{10 10010 3’ Pemax,c: Prowerciassh

where
- Pemaxcisthelinear value of Pemax, c Whichis given by IE P-Max for serving cell cin [7].

- Prowerciass 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.

- MPR and A-MPR specified in subclause 6.2.3A and subclause 6.2.4A respectively.

- P-MPR isthe power management term for the UE.

- ATcisthehighest value AT among all 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 c. AT¢ = 0 dB when Note 2 in Table 6.2.2A-1 does not
apply to the serving cell c.

For inter-band carrier aggregation with up to one serving cell ¢ per operating band:
Pemax_L_ca = MIN {1010010)° MIN [ pemax.of (Atcc)s Proweciasd (MPre-a-mpre-Atc o -Atig o)
Prowerciasd (PMPre-Ate c) |, Prowerclassh

Pevax_ 1 ca = MIN{10 10010 Y. Pemax.c: Prowerciass}

where
- Pemaxcisthelinear value of Pemax, c Whichis given by IE P-Max for serving cell cin [7].

- Ppowerciass 1S 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 Pryyerciass:

- MPR.and A-MPR apply per serving cell c and are specified in subclause 6.2.3 and subclause 6.2.4,
respectively. mpr . isthe linear value of MPR .. ampr . isthe linear value of A-MPR..

- P-MPR accounts for power management for serving cell c. pmpr. isthe linear value of P-MPR .
- Atcc = 1.41 when Note 2 in Table 6.2.2-1 applies for a serving cell ¢

- Atc.=1when Note 2 in Table 6.2.2-1 does not apply for aserving cell ¢
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- At isthelinear value of the inter-band relaxation term of the serving cell ¢ AT g¢. Atjg.= 1 when no inter-
band relaxation is allowed.

The measured maximum output power Pyyax over al serving cells shall be within the following range:
PCMAX_L_CA - T(PCMAX_L_CA) < Puymax < PCMAX_H_CA + T(PCMAX_H_CA)

Pumax = 1010010 ¥ Pumax,c

where pumaxc denotes the measured maximum output power for serving cell ¢ expressed in linear scale.

The tolerance T(Pcuax) is defined by the table below and appliesto Poyax 1 ca and Povax_ 1 ca Separately.

Table 6.2.5A-2: Pcuax tolerance

Tolerance T(Pcmax) Tolerance T(Pcmax)
P Intra-band with two Inter-band with two
(d%ﬂr/:() active UL serving active UL serving
cells cells
(dB) (dB)
21 < Pcuax < 23 2.0 2.0
20 £ Pcuax <21 [25] TBD
19 = Pcuax < 20 [35] TBD
18 £ Pcmax < 19 [40] TBD
13 = Pcuax < 18 [50] TBD
8 £ Pcuax < 13 [60] TBD
-40 £ Pcuax < 8 [7.0] TBD

For the UE which supportsinter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the
AT, g isdefined for applicable bandsin Table 6.2.5A-3.

Table 6.2.5A-3: ATz

Inter-band CA E-UTRA Band AT [dB]
Configuration
1 0.3
CA_1A-5A 5 03

6.2.5B Configured transmitted power for UL-MIMO

For UE with multiple transmit antenna connectors, the transmitted power is configured per each UE.

The definitions of configured maximum output power Powax, the lower bound Poyax 1, and the higher bound Pewax
specified in subclause 6.2.5 shall apply to UE with multiple transmit antenna connectors, where

- Ppowerciass @nd AT are specified in subclause 6.2.2B
-  MPRisgpecified in subclause 6.2.3B
- A-MPRis specified in subclause 6.2.4B
The measured configured maximum output power Pyyax shall be within the following bounds:
PCMAX_L -T LOW(PCMAX_L) < Pymax < PCMAX_H +T HIGH(PCMAX_H)
where T ow(Pemax_1) @d Trign(Povwax_n) are defined as the tolerance and appliesto Poyax | and Powax_+ Separately.

For UE with two transmit antenna connectors, the tolerance is specified in Table 6.2.5B-1 with UL-MIMO
configurations specified in Table 6.2.2B-2.
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Table 6.2.5B-1: Pcyax tolerance in closed-loop spatial multiplexing scheme

Pcmax Tolerance Tolerance
(dBm) Tiow(Pcmax 1) (dB) ThicH(Pemax 1) (dB)
Pcvax=23 3.0 2.0

[22] < Pcmax < [23] [50] [20]

[21] < Pcmax < [22] [50] [30]

[20] = Pcuax < [21] [6.0] [4.0]

[16] = Pcuax < [20] [5.0]

[11] < Pcmax < [16] [60]

[-40] < Pcmax < [ll] [70]

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
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output
power -40 dBm
Mgzzgﬁ';ﬁm 1.08 MHz | 27MHz | 45MHz | 9.0MHz | 13.5 MHz | 18 MHz

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
al transmit bandwidth configurations (resource blocks), when the power on both component carriersare 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
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output 40 dBm
power
Measurement
bandwidth 9.0MHz | 13.5MHz | 18 MHz

6.3.2B UE Minimum output power for UL-MIMO

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

6.3.2B.1

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

Minimum requirement

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 108 MHz | 27MHz | 45MHz | 9.0 MHz | 13.5MHz | 18 MHz

6.3.3

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

Transmit OFF power

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
power -50 dBm
Measurement 1.08 MHz | 27 MHz | 45MHz | 9.0 MHz | 13.5MHz | 18 MHz
bandwidth
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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 aduration 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 / Minimum output power / Measurement
bandwidth

1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz

Transmit OFF 50 dBm

power
Measurement
bandwidth 9.0 MHz | 13.5MHz | 18 MHz

6.3.3B UE Transmit OFF power for UL-MIMO

For UE with multiple transmit antenna connectors, the transmit OFF power is defined as the mean power at each
transmit connector when the transmitter is OFF on all transmit 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
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 connector in aduration of at least one sub-frame
(Ims) excluding any transient periods. The transmit OFF power at each transmit 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 / Minimum output power / Measurement
bandwidth

1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz

Transmit OFF

power -50 dBm
Measurement 1.08 MHz | 27 MHz | 45MHz | 9.0 MHz | 13.5MHz | 18 MHz
bandwidth

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

End of ON power !
4’|

End of OFF power
requirement

Start of OFF power
requirement

* The OFF power requirements does not

1 apply for DTX and measurement gaps 1
20ps k=) 1<>} 20ps
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

AlW|IN(F|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

In the case a dual 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
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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

SRS ON power
requirement

1 1
1 1
1 1
bl r
b le— s
v |
b (-
End of OFF i | | i Start of OFF power
power requirement _"l | I ' requirement

1 1

ZOpS:HI I@:zous

Transient period Transient period

Figure 6.3.4.2.2-1: Single SRS time mask

1
ISRS ON power | SRS ON power
1

Izrequiremens 3 requiremens I

1

| |

1

' I Start of OFF power
! requirement

! 1 : I

1

1 1 |
20ps <> 20ps €—>1 <> 20pus l<—>20us
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-frame is only alowed 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

N,; Sub-frame
Slot; Slotjs,

No Sub-frame N,, Sub-frame

1
End of N,; power !

1
! Start of N,; power '
requirement

requirement
4—

1
1 1
1 >
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

|
20ps <>le> 2005 20is <> <> 20pis 20us <>l <> 20ps

Transient period Transient period Transient period

Figure 6.3.4.3-1: Transmission power template
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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

1
1 1 1 1 | !
H I , Start of N,; power . 1 SRS ON power I :
! i ! PUSCH/PUCCH ! ' requirement . '
<— L] 1
1 1 1 1
1
X | : End of N,; power | : | !
A PUSCH/PUCCH | ! o
. | . > . I \  Start of OFF power
! I ! ! ! I i: requirement
1 1 1 1
1
20us <>l < i20u 40usic——>1 le«—>120ps
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

N,, Sub-frame

No Sub-frame

N,; Sub-frame

Start of N,; power

PUSCH/PUCCH

SRS ON power

requirement

1
' Start of N,, power
1

D Smmm—— h

requirement

End of N+1 power

1

1

PUSCH/PUCCH : |

> :

| | |

I 1 1 1
20us!@|@:20us 40ps1€———> H:mus

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

SRS N,, Sub-frame

SRS ON power

requirement

1
: Start of N,, power
1

> h

PUSCH /PUCCH

End of OFF
power requirement

1
1
1
1
1
1
1
1
|
1
1
1
1
1
»
>

1
20ps <>, l«——>1a0ps

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
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No Sub-frame N.; Sub-frame (incl. SRS blanking) m
1 1

, Start of N,; power Start of N, power

! 1
S : [
' I | PUSCH/PUCCH ! I | PUSCH /PUCCH
! I :‘ End of N+1 power ! ! . !
! ! PUSCH/PUCCH ! N !
1 | 1 —»I : | 1
' \ ' ' ! OFF power -
i \ ! ! ! requirement | !
1 1 I 1
20psi<—>e>l20us 2005 1<—>! <> 200
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 isapplicable for each component carrier during the ON power period and transient period. 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 with multiple transmit antenna connectors, the ON/OFF time mask requirements in subclause 6.3.4 apply to
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 with the UL-MIMO
configurations specified in Table 6.2.2B-2.

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)

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 tolerance is given in 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, @nd Fy jow +
4 MHz or FUL_high —4 MHz and FUL_high-
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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
Table6.3.4.2-1.

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 Pyyax 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 alowed 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

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_QH 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<AP<3 +3.0 4.0 +3.0
3<AP<4 +3.5 5.0 +3.5
4<AP=<10 +4.0 +6.0 +4.0

10sAP <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
FuL_low @and FuL_jow+ 4 MHZz or FuL_nigh— 4 MHz and FuyL_nigh 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_iow @nd Fut_jow + 4 MHZz or Fur_nigh— 4 MHz and Fuy._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.
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The power step (AP) is defined as the difference in the calculated 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
Figures 6.3.4.1-1, 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.

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.

6.3.5A.1 Absolute power tolerance

The absol ute 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 reguirement 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 class C the absolute power control tolerance per component
carrier isgivenin Table 6.3.5.1.1-1.
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6.3.5A.2 Relative power tolerance

6.3.5A.2.1 Minimum requirements

The reguirements apply when the power of the target and reference sub-frames on each component carrier exceed the
minimum output power as defined in subclause 6.3.2A and the total power islimited by Pyyax as defined in subclause
6.2.5A.

For intra-band contiguous carrier aggregation bandwidth class C, the UE transmitter shall have the capability of
changing the output power in each assigned component carrier in the uplink with a step size of AP between subframes
on each component carrier as follows

a) therequirementsfor all combinations of PUSCH and PUCCH transitions per component carrier isgiven in Table
6.3.5.2.1-1, when the transmit power for the transmission on each assigned carrier is aligned to within TBD dB
in the reference sub-frame;

b) the requirements for combinations of PUSCH/PUCCH and SRS transitions between sub-frames are given in
Table 6.3.5.2.1-1 when the target and reference subrames are configured for simultaneous SRS or simultaneous
PUSCH with the transmit power for the PUSCH transmission on each assigned carrier aligned to within TBD dB
if transmitted the reference sub-frame;

c) for RACH the requirements apply for the primary cell and are given 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 [TS 36.213] are constant on all active component carriers.

6.3.5A.3.1 Minimum requirements

For intra-band contiguous carrier aggregation bandwidth class C, the aggregate power tolerance per component carrier
isgivenin Table 6.3.5.3.1-1 with simultaneous PUCCH and PUSCH configured if supported. The requirement can be
tested with the transmission gaps time aligned between component carriers.

6.3.5B Power control for UL-MIMO

For UE with multiple transmit antenna connectors, 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 connectors with
UL-MIMO configurations specified in Table 6.2.2B-2 for closed-loop spatial multiplexing scheme, 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

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 one time slot (0.5
ms) compared to the carrier frequency received from the E-UTRA Node B
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6.5.1A Frequency error for CA

For intra-band contiguous carrier aggregation the UE modulated 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) with multiple transmit antenna connectors, 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 eqgualizer 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

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 differenceis called the error vector. Before calculating the EVM the measured waveformis 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 slot 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 usand 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.
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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 modulated
waveform carrier frequency. The measurement interval is one ot 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.

Table 6.5.2.2.1-1: 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

6.5.2.3 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 allocated 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 alocated 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

dpeasrfr'?pﬁga Unit Limit (Note 1) Applicable Frequencies

max{ —25-10-109,,(Ngs / Legse )s

General dB 20-10g,, EVM —3-5-(|Ags|— 1)/ Leges Any non-allocated (Note 2)
~57 dBm /180kHz — Py }

IQ Image daB -25 Image frequencies (Notes 2, 3)

Carrier -25 Output power >0 dBm .

leakage dBc -20 -30 dBm < Output power < 0 dBm Carrier frequency (Notes 4, 5)
-10 -40 dBm < Output power < -30 dBm
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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 Pgg- 30 dB and the power sum of all limit values
(General, IQ Image or Carrier leakage) that apply. Prg is defined in Note 10.

NOTE 2: 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 3: 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.

NOTE 4: 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.

NOTE 5: 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.
NOTE 6: L g is the Transmission Bandwidth (see Figure 5.6-1).
NOTE 7: NRB is the Transmission Bandwidth Configuration (see Figure 5.6-1).
NOTE 8: EVM is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs.
NOTE 9: Apgg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.

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

NOTE 10: PRB is the transmitted power per 180 kHz in allocated RBs, measured in dBm.

6.5.2.4 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 flatness is 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
alocation shall not exceed the maximum ripple specified in Table 6.5.2.4.1-1 for normal conditions. For uplink
alocations 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 spectra 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).
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Table 6.5.2.4.1-1: Minimum requirements for EVM equalizer spectrum flatness (normal conditions)

Frequency range Maximum ripple [dB]
FuL_meas— FuL_Low2 3 MHz and Fu_igh — FuL_meas 2 3 MHz 4 (p-p)
(Range 1)
Fut_meas — FuL_Low < 3 MHZ or Fyi_nigh — FuL_meas < 3 MHz 8 (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 Fur_nigh refer to each E-UTRA frequency band specified in Table
5.5-1

Table 6.5.2.4.1-2: Minimum requirements for EVM equalizer spectrum flatness (extreme conditions)

Freguency range Maximum Ripple [dB]
FuL_meas— FuL_tow= 5 MHz and Fui_nigh — FuL_meas = 5 MHz 4 (p-p)
(Range 1)
FuL_meas — FuL_tow < 5 MHZz or Fyi_nigh — FuL_meas < 5 MHz 12 (p-p)
(Range 2)
NOTE 1: Fu._meas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated
NOTE 2: FuL_Low and Fuc_ignh refer to each E-UTRA frequency band specified in Table
5.5-1
7
N
» .
AN
<4(4) dByy | : <8(12) dBp.,
max(Range 2)-min(Range 1) < 7(10) dB ' » max(Range 1)-min(Range 2) < 5(6) dB
v !
2 LV
. =
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 flathess with the maximum allowed variation
of the coefficients indicated (the ETC minimum requirement within brackets).

6.5.2A Transmit modulation quality for CA

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.

When a single component carrier is transmitted Table 6.5.2.1.1-1 apply.

When two component carriers are transmitted with the same PSD the EVM requirements apply for each component
carrier. The requirements are according to Table 6.5.2.1A-1. The EVM requirements for component carriers transmitted
with different PSD are FFS.
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Table 6.5.2.1A-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 Void
<reserved for future use>
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 6.5.2.3.1-1 apply within the
aggregated maximum transmission bandwidth with both component carrier (s) active and one single contiguous PRB

alocation of bandwidth L

cres 1N the PCC or SCC at the edge of the aggregated maximum transmitted bandwidth.

Table 6.5.2A.3.1-1: Minimum requirements for in-band emissions

Parameter Unit Limit Applicable Frequencies
max{ -25-10- IOglO(NRB / LCRBS)’

General dB 20-log,, EVWM -3-5. (\A RB \ —1)/ Lepgs s Any non-allocated (Note 1)

— 57 dBm /180kHz — P, }
) Exception for IQ image

IQ Image dB 25 (Note 2)

-25 Output power > 0 dBm
Carrier dBc -20 -30 dBm < Output power < 0 dBm Exception for Carrier frequency
leakage 10 -40 dBm < Output power < -30 (Note 3)
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 Pgg- 30 dB and the power sum of all limit values
(General, IQ 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 is allowed for up to L g, contiguous non-allocated RBs. The measurement
bandwidth is 1 RB.

Note 3:  Two exceptions to the general limit is 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: LCRBS is the Transmission Bandwidth (see Figure 5.6-1) not exceeding \_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:  Apg is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.
Aps =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.

6.5.2B Transmit modulation quality for UL-MIMO

For UE with multiple transmit antenna connectors, the transmit modulation quality requirements are specified at each
transmit antenna connector.

The transmit modulation quality is specified in terms of:
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- 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

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 to each transmit antenna
connector 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 to each transmit antenna
connector 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 to each transmit antenna
connector 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
to each transmit antenna connector 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.
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Figure 6.6-1: Transmitter RF spectrum
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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

Table 6.6.1-1: Occupied channel bandwidth

Occupied channel bandwidth / Channel bandwidth

1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz

Channel bandwidth
(MHz) 1.4 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 with multiple transmit antenna connectors, 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 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
(MH2) 1.4 3 5 10 15 20

6.6.2 Out of band emission

The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from
the modul ation 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 (Afoos) 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 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
+1-2.5 -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: Asagenerd 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 inter-band carrier aggregation with uplink assigned to one E-UTRA band, the power of any UE emission shall not
exceed the levels specified in Table 6.6.2.1.1-1.

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 50RB+100RB | 75RB+75RB | 100RB+100RB Measurement bandwidth
(MHz) (29.9 MHz) (30 MHz) (39.8 MHz)
+0-1 -22.5 -22.5 -24 30 kHz
+1-5 -10 -10 -10 1 MHz
+5-29.9 -13 -13 -13 1 MHz
+29.9-30 -25 -13 -13 1 MHz
+30-34.9 -25 -25 -13 1 MHz
+34.9-35 -25 -13 1 MHz
+35-39.8 -13 1 MHz
+39.8-44.8 -25 1 MHz
6.6.2.2 Additional spectrum emission mask

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

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

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" or "NS 11" 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
+1-2.5 -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 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
+25-2.8 -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
resol ution 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.

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 1.4 3.0 5 10 Measurement
(MHz2) 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.

6.6.2.3 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 are specified for
two scenarios for an adjacent E -UTRA and /or UTRA channel as shown in Figure 6.6.2.3 -1.

Afoos E-UTRA channel
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Figure 6.6.2.3-1: Adjacent Channel Leakage requirements

6.6.2.3.1 Minimum requirement E-UTRA

E-UTRA Adjacent Channel Leakage power Ratio (E-UTRA ¢ r) istheratio 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. If the measured adjacent channel power is greater
than —50dBm then the E-UTRA ¢ r shall be higher than the value specified in Table 6.6.2.3.1-1.
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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 30 dB 30 dB 30 dB 30 dB 30 dB
E-UTRA channel 1.08 27
Measurement ) ) 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
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.

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA adjacent channel (UTRA acLr1) and
the 2 UTRA adjacent channel (UTRAacLre)- The UTRA channel power is measured with a RRC bandwidth filter with
roll-off factor oo =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
UTRAcLr shall be higher than the value specified in Table 6.6.2.3.2-1.

Table 6.6.2.3.2-1: Requirements for UTRAAcLRr12

Channel bandwidth / UTRAacLr12 / Measurement bandwidth

1.4
MHz

3.0
MHz

5
MHz

10
MHz

15
MHz

20
MHz

UTRAACLRL

33 dB

33 dB

33dB

33dB

33 dB

33 dB

Adjacent
channel
centre
frequency
offset [MHz]

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

1.5+BWyrtra/2
/
-15-
BWyrra/2

+2.5+BWytra/2
/
-2.5-BWyrral/2

+5+BWytRra/2
/
-5-BWyrtral2

+7.5+BWytra/2

/

-7.5-BWyrra/2

+10+BWyTraA/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*BWyrral/2

+5+3*BWyTtRra/2
/
-5-3*BWyrral/2

+7.5+3*BWyTra/2

/

-7.5-3*BWuytra/2

+10+3*BWyrtra/2
/
-10-3*BWyrral/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:
NOTE 2:

Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.
Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.
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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 (UTRAacLr1) and
the 2 UTRA adjacent channel (UTRAacLre)- The UTRA channel power is measured with a RRC bandwidth filter with
roll-off factor oo =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.

Table 6.6.2.3.2A-1: Requirementsfor UTRAacLry2

CA bandwidth class/ UTRAci r12 / measurement bandwidth
CA bandwidth class C
UTRAACLRl 33 dB

Adjacent channel centre * BWCha””e'—CA//Z + BWurral2

frequency offset (in MHz) - BWenamel ca/ 2 - BWurRal2
UTRAAcLR2 36 dB

*
Adjacent channel centre * BWenannel_ca //2 + 3"BWutral2

frequency offset (in MHz) - BWenamel ca /2 — 3*BWurral2

CA E-UTRA channel
Measurement bandwidth
UTRA 5MHz channel
Measurement bandwidth (Note 1)
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.

BWChanneI_CA - 2% BWGB

3.84 MHz

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 sc.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 30 dB
CA E-UTRA channel
Measurement bandwidth BWchanel_ca - 2* BWas

. +
Adjacent channel centre BWC;‘a””e'—CA

frequency offset (in MHz)

- BWchannel ca
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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 with multiple transmit antenna connectors, 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, the requirements in subclause 6.6.2 apply to each transmit antenna
connector with the UL-MIMO configurations specified in Table 6.2.2B-2 for closed-loop spatial multiplexing scheme.

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 requirements inline with SM.329
[2] and E-UTRA operating band requirement to address UE co-existence.

6.6.3.1 Minimum requirements

Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than Afoog (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 (Ngg) and channel bandwidths.

Table 6.6.3.1-1: Boundary between E-UTRA Afgog and spurious emission domain

Channel 1.4 3.0 5 10 15 20
bandwidth MHz MHz MHz MHz MHz MHz

Afoos (MHz) | 2.8 6 10 15 20 25

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.

NOTE: Inorder that the measurement of spurious emissions falls within the frequency ranges that are more than
Afoos (MHZ) from the edge of the channel bandwidth, the minimum offset of the measurement frequency
from each edge of the channel should be Afoos + MBW/2. MBW denotes the measurement bandwidth
defined in Table 6.6.3.1-2.
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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 Afoos (MHZ) in Table 6.6.3.1A-1 from the + edge of the aggregated channel bandwidth (Table 5.6A-1). For

frequencies Afoos greater than Foog as specified in Table 6.6.3.1A-1the spurious requirementsin Table 6.6.3.1-2 are
applicable.

Table 6.6.3.1A-1: Boundary between E-UTRA Afoog and spurious emission domain for intra-band
contiguous carrier aggregation

CA Bandwidth Class 00B bc[)(l;/lnl_cligry Foos
A Table 6.6.3.1-1
B FFS
C BWChanneI cat 5

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.

NOTE: Inorder that the measurement of spurious emissions falls within the frequency ranges that are more than
Afoos (MHZ) from the edge of the channel bandwidth, the minimum offset of the measurement frequency

from each edge of the channel should be Afgog + MBW/2. MBW denotes the measurement bandwidth
defined in Table 6.6.3.1-2.

6.6.3.2 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.

Table 6.6.3.2-1: Requirements

Spurious emission
E-UTRA Protected band Frequency range Maximu MBW Note
Band (MHz) m Level (MHz)
(dBm)
1 E-UTRA Band 1, 7, 8, 11, 20, 21, 22, 38, 40,
42, 43 FoLiow | - | FoL nigh -50 1
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E-UTRA Band 3, 9, 34 FoL_tow FoL_nigh 50 1 15
E-UTRA band 33 FoL_tow For_nigh 50 1 3
E-UTRA band 39 FoL_tow For_nigh 50 1 3
Frequency range 860 895 50 1

1884.5 1919.6 6.7, 15
Frequency range 1884.5 1915.7 1 03 6.8, 15
2 E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 22, 23,
24, 41, 42 Fo_tow FoL_nigh -50 1
E-UTRA Band 2, 25 FoL_jow FoL_high 50 1 15
E-UTRA Band 43 FoL_jow FoL_high 50 1 2
3 E-UTRA Band 1, 7, 8, 20, 33, 34, 38, 43 FoL_ow FoL_high 50 1
E-UTRA Band 3 FoL_jow FoL_nigh 50 1 15
E-UTRA Band 11, 21 FoL_tow FoL_nigh 50 1 13
E-UTRA Band 22, 42 FoL_tow FoL_nigh 50 1 2
Frequency range 860 895 50 1 13
Frequency range 1884.5 1919.6 41 0.3 13
4 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 22,
23,24, 25, 41, 43 Fol_tow Fo_hign -50 1
E-UTRA Band 42 FoL_tow FoL_nigh 50 1 2
5 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 22,
23, 24, 25, 42, 43 Fo_tow FoL_nigh -50 1
E-UTRA Band 41 FoL_iow For_nigh 50 1 2
6 E-UTRABand 1, 9, 11, 34 FoL_iow For_nigh 50 1
Frequency range 860 875 .37 1
Frequency range 875 895 50 1
1884.5 1919.6 7
Frequency range 1884.5 1915.7 1 03 8
7 E-UTRA Band 1, 3, 7, 8, 20, 22, 33, 34, 42, 43 FoL_tow FoL_nigh 50 1
E-UTRA Band 38 FoL_tow For_nigh 50 1 3
8 E-UTRA Band 1, 20, 33, 34, 38, 39, 40 Fol_jow FoL_high 50 1
E-UTRA band 3 FoL_tow For_nigh 50 1 2
E-UTRA band 7 FoL_iow For_nigh 50 1 2
E-UTRA Band 8 FoL_iow For_nigh 50 1 15
E-UTRA Band 22, 42, 43 FoL_iow For_nigh 50 1 2
9 E-UTRA Band 1, 9, 11, 21, 34 FoL_iow FoL_nigh 50 1
Frequency range 860 895 50 1
1884.5 1919.6 7
Frequency range 1884.5 1915.7 1 03 )
10 FoL_tow FoL_nigh 50 1

E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23,

ETSI




3GPP TS 36.101 version 10.6.0 Release 10 66 ETSI TS 136 101 V10.6.0 (2012-03)
24, 25,41, 43
E-UTRA Band 22, 42 FoL iow FoL_nigh 50 1 2
11 E-UTRA Band 1, 9, 11, 21, 34 FoL_iow For_nigh 50 1
Frequency range 860 895 50 1
1884.5 1919.6 7
Frequency range 1884.5 1915.7 1 03 8
12 E-UTRA Band 2, 5, 13, 14, 17, 23, 24, 25, 41 FoL_iow FoL_nigh 50 1
E-UTRA Band 4, 10 FoL_iow For_nigh 50 1 2
E-UTRA Band 12 FoL_jow FoL_nigh 50 1 15
13 E-UTRA Band 2, 4, 5, 10, 12, 13, 17, 23, 25, 41 FoL_iow FoL_nigh 50 1
Freqguency range 769 775 35 0.00625 15
Frequency range 799 805 35 0.00625 11, 15
E-UTRA Band 14 FoL_iow FoL_tigh 50 1 15
E-UTRA Band 24 FoL_tow FoL_nigh 50 1 2
14 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23,
24, 25, 41 FoL low FoL_nigh -50 1
Freguency 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, 25, 41 FoL_iow FoL_nigh 50 1
E-UTRA Band 4, 10 FoL_iow For_nigh 50 1 2
E-UTRA Band 12 FoL_tow For_nigh 50 1 15
18 E-UTRABand 1, 9, 11, 21, 34 FoL_tow FoL_high 50 1
Frequency range 860 895 .40 1
1884.5 1919.6 7
Frequency range 1884.5 1915.7 4l 03 8
19 E-UTRABand 1, 9, 11, 21, 34 FoL_tow FoL_high 50 1
Frequency range 860 895 40 1 9,15
1884.5 1919.6 7
Frequency range 1884.5 1915.7 1 03 8
20 E-UTRA Band 1, 3, 7, 8, 20, 22, 33, 34, 43 FoL_nigh 50 1
FoL ow
E-UTRA Band 20 FoL jow FoL_high 50 1 15
E-UTRA Band 38, 42 FoL_tow FoL_high 50 1 2
21 E-UTRA Band 11 Fol_iow FoL_tigh .35 1 10,15
E-UTRABand 1, 9, 34 FoL_iow For_nigh 50 1
E-UTRA Band 21 FoL_tow For_nigh 50 1 10
Frequency range 860 895 50 1
1884.5 1919.6 7
Frequency range 1884.5 1915.7 1 03 8
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22 E-UTRA Band 1, 3, 7, 8, 20, 33, 34, 38, 39, 40,
43 FoLiow | - | FoL nigh -50 1
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,
41 FoLtow | - | Fou_nigh
-50 1
E-UTRA Band 2 FoLiow | - | FoL nigh
-50 1 14, 15
Frequency range 1998 | - | 1999
-21 1 14, 15
Frequency range 1997 | - | 1998
-27 1 14, 15
Frequency range 1996 | - | 1997
-32 1 14, 15
Frequency range 1995 | - | 1996
-37 1 14, 15
24 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23,
24, 25,41 FoLjow | - | FoL_nigh -50 1
25 E-UTRA Band 4, 5, 10,12, 13, 14, 17, 22, 23,
24,41, 42 FoLjow | - | FoL_nigh -50 1
E-UTRA Band 2 FDL_Iow - FDL_high 50 1 15
E-UTRA Band 25 FDL_Iow - FDL_high 50 1 15
E-UTRA Band 43 FoLow | - | FoL_nigh 50 1 2
33 E-UTRA Band 1, 7, 8, 20, 22, 34, 38, 39, 40,
42, 43 FoLiow | - | FoL high -50 1 5
E-UTRA Band 3 FDL_Iow - FDL_high 50 1 15
34 E-UTRABand 1, 3,7, 8, 9, 11, 20, 21, 22, 33,
38,39, 40, 42, 43 FoLiow | - | FoL nigh -50 1 5
Frequency range 860 | - | 895 50 1
1884.5 | - | 1919.6 7
-41 0.3
Frequency range 1884.5 | - | 1915.7 8
35
36
37 -
38 E-UTRA Band 1,3, 8, 20, 22, 33, 34, 42, 43 FoLiow | - | FoL nigh 50 1
E-UTRA Band 7 FDLﬁIow - I:DLihigh -50 1 3
39 E-UTRA Band 22, 34, 40, 42 FoLiow | - | FoL nigh 50 1
E-UTRA Band 43 FoLiow | - | FoL nigh 50 1 2
40 E-UTRA Band 1, 3, 22, 33, 34, 39, 42, 43 FoLiow | - | FoL nigh 50 1
41 E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23,
24, 25 FoLiow | - | FoL nigh -50 1
42 E-UTRABand 1, 2, 3,4, 5, 7, 8, 10, 20, 25, 33,
34, 38, 40
-50 1
FoLiow | - | FoL nigh
E-UTRA Band 43 FDLﬁIow - FDLﬁhigh -50 1 3
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43

E-UTRABand 1, 2, 3,4, 5, 7, 8, 10, 20, 25, 33,
34, 38, 40 FoLiow | - | FoL nigh -50 1

E-UTRA Band 42 Foiiow | - | Fou_nigh 50 1 3

E-UTRA Band 22 FoLtow | - | Fou nign [-50] 1] 3

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:
NOTE 15:

FoL_low @nd Fpi_nigh refer to each E-UTRA frequency band specified in Table 5.5-1

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" or 4™ 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" 3" or 4™ harmonic totally or partially overlaps the measurement bandwidth
(MBW).

To meet these requirements some restriction will be needed for either the operating band or protected band
N/A

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

Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network.

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

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

Applicable when NS_08 in section 6.6.3.3.3 is signalled by the network

Applicable when NS_09 in section 6.6.3.3.4 is signalled by the network

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

The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB
Applicable when the assigned E-UTRA UL operating channel is 21749.9MHz and < 1784.9MHz.

To meet this requirement NS_11 value shall be signalled when operating in 2000-2010 MHz

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

6.6.3.2A

Spurious emission band UE co-existence for CA

This clause specifies the requirements for the specified carrier aggregation configurations 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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E- Spurious emission
UTRA Protected band Frequency range (MHz) Maximu MBW Note
CA_ m Level (MHz)
Con_flg (dBm)
uration
CA_1C | E-UTRABand1,3,7,8,9, 11, 20, 21, 22, FoL_jow FoL_nigh 50 1
38, 40, 42, 43
FoL_tow FoL_nigh 50 1 3 7
E-UTRA band 33 '
FoL_ow FoL_nigh
E-UTRA band 34 i - -0 ! 47,8
FoL_ow FoL_nigh
E-UTRA band 39 ) - -0 ! 3.8
1884.5 1919.6 4,5
1884.5 1915.7 41 03 4
Frequency range , 6
CA_40C FoL iow FoL_high 50 1
E-UTRA Band 1, 3, 33, 34, 39, 42, 43
NOTE 1: FDL_low and FDL_high 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 2nd or 3rd harmonic spurious
emissions. An exception is allowed if there is at least one individual RE within the transmission bandwidth (see
Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of
that RE, is within the measurement bandwidth (MBW).
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 section 6.6.3.3A.1 is signalled by the network.
NOTE 5: Applicable when co-existence with PHS system operating in 1884.5-1919.6MHz.
NOTE 6: Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
NOTE 7: Applicable when CA_NS_02 in section 6.6.3.3A.2 is signalled by the network.
NOTE 8: Applicable when CA_NS_03 in section 6.6.3.3A.3 is signalled by the network.
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. This requirement also applies for the frequency ranges that are less than Afoog (MHZ) in Table 6.6.3.1-
1 from the edge of the channel bandwidth.

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 < <1919.6 -41 -41 -41 -41 300 KHz
1884.5<<1915.7 -41 -41 -41 -41 300 KHz 2

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
(1919.6 MHz) + 4 MHz + the channel BW assigned, where channel BW is as
defined in subclause 5.6. Operations below this point are for further study.

NOTE 2: 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. Operations below this point are for further study.
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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).

6.6.3.3.2 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 Afoog (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 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 Afgos (MHZ) in Table 6.6.3.1-
1 from the edge of the channel bandwidth.

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 =895 -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. This requirement also applies for the frequency ranges that are less than Afoog (MHZ) in Table 6.6.3.1-
1 from the edge of the channel bandwidth.
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Table 6.6.3.3.4-1: Additional requirement

Frequency band Channel bandwidth / Spectrum emission Measurement
limit (dBm) bandwidth
(MHz)
5MHz 10MHz 15MHz
14759 <f=< 15109 -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.
6.6.3.3A 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 also applies for the frequency ranges that are less than Afoos (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 FoL ow | - | FoL high -50 1
Frequency range 1884.5 | - | 1919.6 -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 Afoog (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 MBW (MHz) | Note
(dBm)
E-UTRA band 33 FoL iow | - | FoL high -50 1 1
E-UTRA band 34 FoL iow | - | FbL high -50 1
NOTE 1: To meet these requirements some restriction will be needed for either the operating band
or protected band
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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 also applies for the frequency ranges that are less than Afoog (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 MBW (MHz) | Note
(dBm)
E-UTRA band 34 FoLtow | - | FoL high -50 1
E-UTRA band 39 FoL tow | - FoL nhigh -50 1 1
NOTE 1: To meet these requirements some restriction will be needed for either the operating band
or protected band

6.6.3A Void

<reserved for future use>

6.6.3B  Spurious emission for UL-MIMO

For UE with multiple transmit antenna connectors, 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, the requirements in subclause 6.6.3 apply to each transmit antenna with
the UL-MIMO configurations specified in Table 6.2.2B-1 for closed-loop spatia multiplexing scheme.

6.6A Void
6.6B Void

6.7 Transmit intermodulation

The transmit intermodul ation performance is a measure of the capability of the transmitter to inhibit the generation of
signalsin its 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
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.
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Table 6.7.1-1: Transmit Intermodulation

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

Interference Signal

5MHz 10MHz 10MHz 20MHz 15MHz 30MHz 20MHz 40MHz
Frequency Offset

Interference CW Signal

Level -40dBc
Intermodulation Product -29dBc -35dBc -29dBc -35dBc -29dBc -35dBc -29dBc -35dBc
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 fall 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 is terminated. Both the wanted signal power and the intermodulation 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

Interf ignal

;reequferﬁg)(jeo?flsg;a BWChanneI_CA Z*BWChannel_CA
Interference CW Signal -40dBc

Level

Intermodulation Product [-29dBc] [-35dBc]

_ %
Measurement bandwidth BWenannet_ca- 2" BWes

6.7.1B  Minimum requirement for UL-MIMO

For UE with multiple antenna transmit connectors, 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 supporting dual-layer transmission, the requirementsin subclause 6.7.1
apply to each transmit antenna connector with the UL-MIMO configurations specified in Table 6.2.2B-2.

6.8 Time alignment between transmitter branches for UL-MIMO

For UE(s) with multiple transmit antenna connectors, this requirement applies to 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.

6.8.1 Minimum Requirements

For UE(s) with multiple transmit antenna connectors, the Time Alignment Error (TAE) shall not exceed [130] ns.
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7 Receliver 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 a 0 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 parametersin 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
C31

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 al 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 Pgrersens

Channel bandwidth
10
E-UTRA 1.4 MHz 3 MHz 5MHz | MHz 15 MHz 20 MHz | Duplex
Band (dBm) (dBm) | (dBm) | (dB (dBm) (dBm) Mode
m)
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 FDD
24 -100 -97 FDD
25 -101.2 -98.2 -96.5 | -93.5 -91.7 -90.5 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
NOTE 1: The transmitter shall be set to Puvax 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.

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.
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NOTE: Table7.3.1-2isintended 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 given in the Annex X

(informative).

For the UE which supports inter-band carrier aggregation configuration in Table 7.3.1A-2 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 Table7.3.1A-2 for the applicable E-UTRA bands.

Table 7.3.1A-2: ARjg.

ETSI TS 136 101 V10.6.0 (2012-03)

Inter-band CA E-UTRA Band AR [dB]
Configuration
CA_1A-5A L 0
- 5 0
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Table 7.3.1-2: Uplink configuration for reference sensitivity

E-UTRA Band / Channel bandwidth / NRB / Duplex mode
B-UTRA | 4 4 MHz | 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | BUP'ex
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 FDD
24 25 50 FDD
25 6 15 25 50 50" 50" 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
NOTE 1: T 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 RBsart 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 égﬁgmﬁ;
Band

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.

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 alocated uplink
resource blocks for which the intra-band contiguous carrier aggregation reference sensitivity requirement shall be met.
The PCC and SCC allocations follow Table 7.3.1-2 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.

Table 7.3.1A-1: Intra-band CA uplink configuration for reference sensitivity

CA configuration / CC combination / Nre_agg / Duplex mode

CA configuration 100RB+50RB 75RB+75RB 100RB+100RB Duplex Mode
n/a n/a PCC SCC PCC SCC
CA_1C FDD
n/a n/a 75 55 100 30
PCC SCC PCC SCC PCC SCC
CA_40C TDD
100 50 75 75 100 100

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 Pymax as defined in subclause 6.2.5.

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).
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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

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 dBm

Bandwidth Configuration

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 Pcvax_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.

-25

7.4.1A Minimum requirements for CA

For intra-band contiguous carrier aggregation maximum input level is defined as a mean power received at the UE
antenna port over the aggregated channel bandwidth, at which the specified relative throughput shall meet or exceed the
minimum requirements for the specified reference measurement channel over each component carrier.

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 7.4A.1-1. For UE(s) supporting
one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2.

Table 7.4A.1-1: Maximum input level for intra-band contiguous CA

Rx Parameter Units CA Bandwidth Class
A B C D E F
Power in Transmission dBm
Aggregated Bandwidth -22
Configuration

Note 1:  The transmitter shall be set to 4dB below Pcmax_t at the minimum uplink configuration
specified in Table 7.3.1A-1 with Pcmax_L as defined in clause 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.
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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)

7.5.1 Minimum requirements

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).

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
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Power in dBm
Transmission
Bandwidth REFSENS + 14 dB
Configuration
dBm REFSENS REFSENS REFSENS REFSENS REFSENS REFSENS
Pinterferer +45.,5dB +45.5dB +45.5dB +45.5dB +42.5dB +39.5dB
BW nterferer 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
C.3.1
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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
Transmission
Bandwidth dBm -56.5 -56.5 -56.5 -56.5 -53.5 -50.5
Configuration
Pinterterer dBm -25
BW nterferer 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 Pcmax_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 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-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 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
7.6.1.1A-1 and 7.6.1.1A-2.

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
B C D E F
Power per CC in Aggregated REFSENS +
Transmission Bandwidth 14 dB
Configuration
dBm Aggregated
power + 22.5
dB
Plnterferer
BWImerferer MHz 5
Finterferer (Offset) MHz 25 +/Foﬁset
-2.5 - Foffset
NOTE 1: The transmitter shall be set to 4dB below Pcuax_ 1 at the minimum uplink configuration specified in Table
7.3.1-2 with Pcumax_1 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
NOTE 3: The Finerterer (Offset) is relative to the center frequency of the adjacent CC being tested and shall be
further adjusted to U:immg /0_015+ 0_5J0_015+ 0.0075MHz to be offset from the sub-carrier raster.

Table 7.5.1 A-3: Test parameters for Adjacent channel selectivity, Case 2

Rx Parameter Units CA Bandwidth Class
B C D E F
Power per CC in Aggregated
Transmission Bandwidth dBm -50.5
Configuration
Pinterferer dBm -25
BW nterferer MHz 5
Finterferer (Offset) MHz 2.5+ Foffset
/
-2.5- Foffset

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 Pcvax_ 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
Annex C.3.1

NOTE 3: 5. The Finerferer (Offset) is relative to the center frequency of the adjacent CC being tested and shall be
further adjusted to | F._... /0.015+ 0.5 0.015 + 0.0075 MHz to be offset from the sub-carrier raster.

7.5.1B Minimum requirements for UL-MIMO

For UE(s) with two transmitter antenna connectorsin 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.
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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..

7.6.1.1

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 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
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth 6 6 6 6 7 9
Configuration
BW interferer MHz 1.4 3 5 5 5 5
Fioffset, 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
Fioffset, 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_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 C.3.1
Table 7.6.1.1-2: In-band blocking
E-UTRA band Parameter Unit Case 1 Case 2 Case 3 Case 4
Pinterferer dBm -56 -44 -30 [-30]
Flnterferer =-BW/2 - Floffset,case 1 =-BW/2 - Floﬁset,case 2 -BW/2 - 15
(offset) MHz & & & -BW/2 - 10
=+BW/2 + Floffset,case 1 Z+BW/2 + Floffset,case 2 'BW/2 — 9
1,2,3,4,5,6,
7,8,9, 10, 11,
13, 14, 18, 19, FDL_Iow_ 15
20, 21, 22, 23, Finterferer MHz (Note 2) to
25, 33, 34, 35, FoL_high + 15
36, 37, 38, 39,
40, 41
FDL low — 10
12 Finterferer MHz (Note 2) to FoL_ow—10
FoL high + 15
FDL_|0W_ 9 FDL_;I,V]VJ 15
17 Finterferer MHz (Note 2) to E —9
FDL_high +15 DL_low
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: Finerferer range values for unwanted modulated interfering signal are interferer center frequencies
NOTE 4: Case 3 and Case 4 only apply to assigned UE channel bandwidth of 5 MHz

For the UE which supports inter band CA configuration in Table 7.3.1A-2 , Piefeer POWer defined in Table 7.6.1.1-2 is
increased by the amount given by ARg in Table 7.3.1A-2.
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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 7.3.1A-2, Py ieferer POWer defined in Table 7.6.1.1-2 is
increased by the amount given by AR;g in Table 7.3.1A-2.

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
as described 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.

Table 7.6.1.1A-1: In band blocking parameters

Rx Parameter Units CA Bandwidth Class
B | c | D | E | F
Power per CC in REFSENS + CA Bandwidth Class specific value below
Aggregated derm
Transmlssmn 12
Bandwidth
Configuration
BW nterferer MHz 5
Fioffset, case 1 MHz 7.5
Floffset, case 2 MHz 12.5
NOTE 1: The transmitter shall be set to 4dB below 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
Annex C.3.1
Table 7.6.1.1A-2: In-band blocking
CA configuration Parameter Unit Case 1 Case 2
Pinterferer dBm -56 -44
Flnterferer ='Foffset_ Floffset,case 1 s'Fof'fset— Flof'fset,case 2
MHz & &
:+Foffset + Floffset,case 1 2"":offset + Floﬁset,case 2
CA_1C, CA_40C Finterterer MHz (Note 2) FDL_ICEcW)_ *
(Range) FpL nigh + 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 - F gt case 1 @00

b. the carrier frequency +BW/2 + Figfeet, case 1

NOTE:  Fofiset is the frequency offset from the center frequency of the adjacent CC being tested to the
edge of aggregated channel bandwidth.

NOTE 4: The Finerferer (Offset) is relative to the center frequency of the adjacent CC being tested and shall
be further adjusted to | F__... /0.015+ 0.5]0.015 + 0.0075MHz to be offset from the sub-carrier

raster.
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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 N5 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, upto MaX (8, [(Ngg + 2+ Legs.)/81) 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 blocksin the downlink transmission bandwidth configurations (see Figure 5.6-1) and L, 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
14 3 5 10 15 20
MHz MHz 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 Pcvwax_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.
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 FoL_tow -15 tO FoL_low -60 to FoL_tow -85 to )
6,7,8,9, 10, FoL 1ow -60 FoL 1ow -85 1 MHz
11, 12, 13, 14, F
17, 18, 19, 20, (g‘\‘;;f)efe' MHz
21, 22, 23, 24, FoL_nigh +15 to FoL_nigh +60 to FoL_nigh +85 to )
25, 33, 34, 35, FoL_nigh + 60 FoL_nigh +85 +12750 MHz
36, 37, 38, 39,
40, 41, 42, 43
2 5 12 17 Flnterferer MHz - - FUL low - FUL high
NOTE 1: For the UE which supports both Band 11 and Band 21 the out of blocking is FFS.
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7.6.2.1A Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band, the out-of-bank blocking requirements
are FFS.

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.

The UE shall fulfil the minimum requirement 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 7.6.1.1A-1 and 7.6.1.1A-2.

For Table 7.6.2.1A-2 in frequency range 1, 2 and 3, up to max(24, 6- [N / G—I) exceptions are allowed for

RB,agg
spurious response frequencies in each assigned frequency channel when measured using a IMHz step size, where

NRB’agg isthe number of aggregated resource blocks in the downlink transmission bandwidth configuration. For these
exceptions the requirements of subclause 7.7 Spurious response are applicable.

For Table 7.6.2.1A-2 in frequency range 4, up to max(8, ’_( N + 2 Lepgs) /8-D exceptions are allowed for

RB,agg
spurious response frequencies in each assigned frequency channel when measured using a IMHz step size, where
N isthe number of aggregated resource blocks in the downlink transmission bandwidth configurations and

L crss i the number of resource blocks allocated in the uplink. For these exceptions the requirements of subclause 7.7
spurious response are applicable.

RB,agg

Table 7.6.2.1A-1: Out-of-band blocking parameters

Rx Parameter Units CA Bandwidth Class
B | C | D | E | _F
Power per CC in Aggregated Transmission REFSENS + CA Bandwidth Class specific value below
! . : dBm
Bandwidth Configuration | 9

NOTE 1: The transmitter shall be set to 4dB below Pcmax_ at the minimum uplink configuration specified in Table
7.3.1A-1, with Pcvwax_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
Pinterferer dBm -44 -30 -15
FoL jow -15t0 | FpL_jow -60t0 | FpL_jow -85 to
Finterferer (CW MHz | FoL 1ow -60 FoL 1ow -85 1 MHz
CA_1C, CA_40C e FoL _high +15 t0 | FpL_high +60 to | FpL_nhigh +85 to
FoL high + 60 FoL high +85 +12750 MHz

7.6.3

Narrow band blocking

This requirement is measure of areceiver's ability to receive aE-UTRA signal 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.
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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

Table 7.6.3.1-1: Narrow-band blocking

Parameter Unit Channel Bandwidth
1.4MHz | 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz
P, 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 Pcvwax_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 7.3.1A-2 , Py power defined in Table 7.6.3.1-1 is
increased by the amount given by ARg in Table 7.3.1A-2.

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 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 Tables 7.6.1.1A-1 and 7.6.1.1A-2.

Table 7.6.3.1A-1: Narrow-band blocking

CA Bandwidth Class

Parameter Unit |

B C | D | E | F

Power per CC in Aggregated dBm REFSENS + CA Bandwidth Class specific value below
Transmission Bandwidth Configuration 16
Puw (CW) dBm -55
Fuw (offset for - Fofiset = 0.2
Af = 15 kHz) MHz /

- + Foffset +0.2
Fuw (offset for MHz

Af = 7.5 kHz)

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink configuration specified in TS 36.101
Table 7.3.1A-1, with Pcvax_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 Finerterer (Offset) is relative to the center frequency of the adjacent CC being tested and shall be further
adjusted to | ... /0.015+0.5]0.015+ 0.0075MHz to be offset from the sub-carrier raster.

ETSI




3GPP TS 36.101 version 10.6.0 Release 10 88 ETSI TS 136 101 V10.6.0 (2012-03)

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 Pcmax_u 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
1.4 MHz 3 MHz 5 MHz 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_t 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.

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 7.3.1A-2, Pyyaferer POWer defined in Table 7.7.1-2 is
increased by the amount given by ARg in Table 7.3.1A-2.

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 UE shall meet the
requirements specified in subclause 7.7.1 for each component carrier while both downlink carriers are active.

For intra-band contiguous carrier aggregation 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
7.7.1A-1and 7.7.1A-2. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall bein
accordance with Table 7.3.1-2.
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Table 7.7.1A-1: Spurious response parameters

Rx Parameter Units CA Bandwidth Class
B | C | D | E | F
Power per CC in Aggregated REFSENS + CA Bandwidth Class specific value below
Transmission Bandwidth dBm 9
Configuration

NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink configuration specified in
TS 36.101 Table 7.3.1A-1, with 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
Finterferer MHz Spurious response frequencies

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_L is defined as the total transmitter power over the two transmit antenna connectors.

7.8 Intermodulation characteristics

Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its
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
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Power in REFSENS + channel bandwidth specific value below
Transmission dBm
Bandwidth 12 8 6 6 7 9
Configuration
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Pinterferer 1 dBm
(Cw)
Pnterterer 2 dBm
(Modulated)
BWImerferer 2 1.4 3 5

Finterferer 1 MHz -BW/2 -2.1 -BW/2 4.5 -BW/2-7.5
(Offset) / / /

+BW/2+ 2.1 | +BW/2 +4.5 +BW/2 +7.5

Fgﬁggg 2 MHz 2)\—Flnterf(-:rer 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 supportsinter band CA configuration in Table 7.3.1A-2, Pinterferert @Nd Pipgerferer> pOWers defined in
Table 7.8.1.1-1 are increased by the amount given by ARz in Table 7.3.1A-2.

7.8.1A Minimum requirements for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the wide band intermodulation
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 intra-band contiguous carrier aggegation 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 7.8.1A-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.2.3and 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
Power per CC in REFSENS + CA Bandwidth Class specific value below
Aggregated
Transmission dBm 12
Bandwidth
Configuration
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Pinterferer 1 dBm
(W) -46
Pnterterer 2 dBm 46
(Modulated)
BW interferer 2 MHz 5
Flnterferer 1 MHz _Foffset'7-5
(Offset) /
+ Foffset+7-5
L:(I)n]i?rsf:'te)r 2 MHz 2)\—Flnterf(-:rer 1
NOTE 1: The transmitter shall be set to 4dB below Pcmax_L at the minimum uplink configuration specified in

Table 7.3.1A-1 with Pcmax_L as defined in subclause 6.2.5A.

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.

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.

The interfering modulated signal is 5SMHz E-UTRA signal as described in Annex D for channel
bandwidth >5MHz

NOTE 2:

NOTE 3:

NOTE 4:

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 Pcmax 1 is defined as the total transmitter power over the two transmit antenna connectors.

7.8.2 Void

7.9

The spurious emissions power is the power of emissions generated or amplified in areceiver that appear at the UE
antenna connector.

Spurious emissions

7.9.1

The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9.1-1

Minimum requirements

Table 7.9.1-1: General receiver spurious emission requirements

of the upper frequency edge
of the DL operating band in
GHz

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

NOTE 1: Applies only for Band 22, Band 42 and Band 43
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7.10 Receiver image
7.10.1 Void

7.10.1A Minimum requirements for CA

Receiver image rejection is a measure of areceiver's ahility to receive the E-UTRA signal on one component carrier
whileit is also 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 p.arar.neter Units A B C D E F
e | 2
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 reguirements are based on UE(S) that utilize a dual-antenna receiver.
For al test cases, the SNR isdefined as
- =(2
R B +E
1) 2
N+ N

where the superscript indicates the receiver antenna connector. The SNR requirement applies for the UE categories and
CA capabilities given for each test.

The applicability of the requirements with respect to CA capabilitiesis given asin Table 8.1.1-1. In case the CA
capability is omitted, the requirement is applicable to a UE regardless of its CA capability.
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Table 8.1.1-1: Applicability of the requirement with respect to the CA capability

CA CA Capability Description
Capability
CL_X The requirement is applicable to a UE that indicates a CA bandwidth

class X on at least one E-UTRA band.

CL_X-Y The requirement is applicable to a UE that indicates CA bandwidth
classes X and Y on at least one E-UTRA band combination.

non-CA The requirement is applicable to a UE that indicates the CA
bandwidth class A (one component carrier) on all supported E-UTRA
bands.

Note: The CA bandwidth classes are defined in Table 5.6A-1

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.

8.1.1.1 Simultaneous unicast and MBMS operations

8.1.1.2 Dual-antenna receiver capability in idle mode

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
Cell_ID 0
Cross carrier scheduling Not configured

8.2.1.1 Single-antenna port performance

The single-antenna performance in a given multi-path fading environmentsis determined by the SNR for which a
certain relative information bit throughput of the reference measurement channelsin Annex A.3.3 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.
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8.2.1.1.1 Minimum Requirement

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.

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
Downlink power Pa dB 0 0 0 0 0
allocation PR dB O(Notel) | O(Notel) | O(Notel) | O (Note1) 0 (Note 1)
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 640AM 16QAM QPSK
Note 1: PR, =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.
Table 8.2.1.1.1-2: Minimum performance (FRC)
Propa- Correlation Reft_erence value
Test Band- Reference OCNG gation matrix and Fract_lon of UE CA
num. width channel pattern condi- antenna maximum SNR | cate- | capa-
tion config. throughput | (dB) gory bility
(%)
10 MHz R.2 FDD OP.1 FDD EVAS 1x2 Low 70 -1.0 1-8 non-CA
L 2x10 MHz R.2 FDD EVA5 1x2 Low 70 -1.1 3-8 CLA—\A_
2 10 MHz R.2 FDD OP.1 FDD ETU70 1x2 Low 70 -0.4 1-8 -
3 10 MHz R.2 FDD OP.1 FDD | ETU300 1x2 Low 70 0.0 1-8 -
4 10 MHz R.2 FDD OP.1 FDD HST 1x2 Low 70 -2.4 1-8 -
5 1.4 MHz R.4 FDD OP.1 FDD EVAS 1x2 Low 70 0.0 1-8 -
6 10 MHz R.3 FDD OP.1 FDD EVAS5 1x2 Low 70 6.7 2-8 -
5 MHz R.3-1 FDD | OP.1 FDD EVAS 1x2 Low 70 6.7 1 -
7 10 MHz R.3 FDD OP.1 FDD ETU70 1x2 Low 30 1.4 2-8 -
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 2-8 -
5 MHz R.3-1 FDD | OP.1 FDD | ETU300 1x2 High 70 9.4 1 -
3 MHz R.5 FDD OP.1 FDD EVAS 1x2 Low 70 17.6 1-8 -
10 5 MHz R.6 FDD OP.1 FDD EVAS 1x2 Low 70 17.4 2-8 -
5 MHz R.6-1 FDD | OP.1 FDD EVAS 1x2 Low 70 17.5 1 -
11 10 MHz R.7 FDD OP.1 FDD EVAS 1x2 Low 70 17.7 2-8 -
10 MHz R.7-1 FDD | OP.1 FDD EVAS5 1x2 Low 70 16.7 1 -
12 10 MHz R.7 FDD OP.1 FDD ETU70 1x2 Low 70 19.0 2-8 -
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 EVAS 1x2 High 70 19.1 2-8 -
10 MHz R.7-1 FDD | OP.1 FDD EVAS 1x2 High 70 17.8 1 -
14 15 MHz R.8 FDD OP.1 FDD EVAS5 1x2 Low 70 17.7 2-8 -
15 MHz R.8-1 FDD | OP.1 FDD EVAS 1x2 Low 70 16.8 1 -
20 MHz R.9 FDD OP.1 FDD EVAS 1x2 Low 70 17.6 3-8 -
15 20 MHz R.9-2 FDD | OP.1 FDD EVAS 1x2 Low 70 17.3 2 -
20 MHz R.9-1 FDD | OP.1 FDD EVAS 1x2 Low 70 16.7 1 -
16 3 MHz R.0 FDD OP.1 FDD ETU70 1x2 Low 30 1.9 1-8 -
17 10 MHz R.1 FDD OP.1 FDD ETU70 1x2 Low 30 1.9 1-8 -
18 20 MHz R.1 FDD OP.1 FDD ETU70 1x2 Low 30 1.9 1-8 -
19 10 MHz R.41 FDD | OP.1 FDD EVAS 1x2 Low 70 [TBD] 1-8 -
CL_A-
20 | 2x20MHz | R42FDD | OF1FDD 1 Eyps 1x2 Low 70 13 | 58 A,
(Note 1) CL C
Note 1:  For CA capable UE, the OCNG pattern applies for each CC.
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8.2.1.1.2 Void
8.2.1.1.3 Void
8.21.14 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
Downlink power Pa dB 0
allocation Ps dB 0 (Note 1)
N, at antenna port dBm/15kHz -98
Symbols for MBSFN portion of
MBSFEN subframes (Note 2) OCNG (Note 3)

Note 1: PB =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 1-8

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 isto 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
Downlink power Pa dB -3
allocation Ps dB -3 (Note 1)
N, at antenna port dBm/15kHz -98
Note 1. P, =1
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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 EVAS 2x2 Medium 70 6.8 2-8
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 Low 70 -2.3 1-8
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
Downlink power Pa dB -3
allocation A dB -3 (Note 1)
N, at antenna port dBm/15kHz -98
Note 1. P, =1

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 EPAS5 4x2 Medium 70 0.6 1-8

2 10 MHz R.13 FDD OP.1 FDD ETU70 4x2 Low 70 -0.9 1-8
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. The purpose isto verify the performance of transmit
diversity (SFBC) with 2 transmit antennasif the PDSCH transmission in the serving cell takes place in 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 2 is the aggressor
cell.
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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
Noa 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
E, /N, 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]
[RLM/RRM Measurement Subframe TBD N/A
Pattern (Note 6)
Ccsio TBD N/A
CSI Subframe Sets (Note6) Ceot TBD N/A
Number of control OFDM symbols 2
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:  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

Table 8.2.1.2.3-2: Minimum Performance Transmit Diversity (FRC)

Test Reference OCNG Propagation Correlation Reference Value UE
Number Channel Pattern Conditions Matrix and Categor
Cell1 | Cell 2 Antenna Fraction of SNR y

Configuration Maximum (dB)

Throughput | (Note)
(%)

1 R.11-4 FDD TBD EVA5 | EVAS 2x2 Medium 70 TBD 2-8

Note: SNR corresponds to ES/NOC2 of cell 1.

8.2.1.3 Open-loop spatial multiplexing performance

8.2.1.3.1 Minimum Requirement 2 Tx Antenna Port

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. The purpose isto 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
Downlink power Pa dB -3
allocation PR dB -3 (Note 1)
N, at antenna port dBm/15kHz -98
Note 1: P, =1

Table 8.2.1.3.1-2: Minimum performance Large Delay CDD (FRC)

Propa- Correlation Reference value
Test Band- Reference OCNG gation matrix and [:r;z(:(tilrﬁzr%f SNR cgti- cha-
num. width channel pattern condi- antenna b'Ip
tion config throughput | (dB) gory ility
' (%)
10 MHz R.11 FDD | OP.1 FDD EVA70 2x2 Low 70 13.0 2-8 non-CA
1 OP.1 FDD CL_A-
2x10 MHz | R.11 FDD (Note 1) EVA70 2x2 Low 70 13.7 3-8 A
CL_A-
2 2x20 MHz | R.30 FDD OP.1FDD EVA70 2x2 Low 70 13.2 5-8 A,
(Note 1)
CL_C
CL_A-
3 | 220 MHz | R:351 | OPIFDD | gy pg 2x2 Low 70 TBD] | 4 A,
FDD (Note 1) cL C
Note 1:  For CA capable UE, the OCNG pattern applies for each CC.

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
Downlink power Pa dB -6
allocation Os dB -6 (Note 1)
N, at antenna port dBm/15kHz -98
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 2-8
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.

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.
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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 is the aggressor cell.

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
Noa dBm/15kHz TBD (Note 2) N/A
N, at antenna port Noc2 dBm/15kHz [-98] (Note 3) N/A
N3 dBm/15kHz [TBD] (Note 4) N/A
— Reference Value in
Es/Nec, dB Table 8.2.1.3.3-2 TBD
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 N ® N/A 11000000,
11000000,
11000000]
[RLM/RRM Measurement Subframe
Pattern "l TBD N/A
Note7 Ccsio TBD N/A
CSI Subframe Sets Cea TBD N/A
Number of control OFDM symbols 2

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:  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.

Table 8.2.1.3.3-2: Minimum Performance Large Delay CDD (FRC) — Non-MBSFN ABS

Test Reference OCNG Propagation Correlation Reference Value UE
Number Channel Pattern Conditions Matrix and Category
Cell 1 Cell 2 Antenna Fraction of | SNR
Configuration Maximum (dB)
Throughput
(%)
1 [R.11] TBD [EVA 5] [EVA 5] [2x2 Low] TBD TBD 2-8
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Table 8.2.1.3.3-3: Test Parameters for Large Delay CDD (FRC) — MBSFN ABS

Cell2 is the same.

Parameter Unit Cell 1 Cell 2
Pa dB -3 -3
Downlink power allocation
Ps dB -3 (Note 1) -3
Noa dBm/15kHz TBD (Note 2)
N at antenna port Noc2 dBm/15kHz [-98] (Note 3)
N, dBm/15kHz TBD (Note 4)
- Reference Value in
E/No dB Table 8.2.1.3.3-4 TBD
BW channel MHz 10 10
Subframe Configuration Non-MBSFN MBSFN
Cell Id 0 0
Time Offset between Cells [us] 2.5 (synchronous cells)
ABS pattern N ® N/A TBD
RLM/RRM Measurement Subframe
Pattern "¢ ° TBD N/A
Note7 Ccsip TBD N/A
CSI Subframe Sets Ceat TBD N/A
Number of control OFDM symbols 2
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].
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:  Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Celll and

Table 8.2.1.3.3-4: Minimum Performance Large Delay CDD (FRC) —- MBSFN ABS

Test Reference OCNG Propagation Correlation Reference Value UE
Number Channel Pattern Conditions Matrix and Category
Cell 1 Cell 2 Antenna Fraction of | SNR
Configuration Maximum (dB)
Throughput
(%)
1 [R.11] TBD [EVA 5] [EVA 5] [2x2 Low] TBD TBD 2-8
8.2.1.4 Closed-loop spatial multiplexing performance

8.2.1.4.1 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 testsisto verify the closed loop rank-

one performance with wideband and frequency selective precoding.
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Table 8.2.1.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

Parameter | Unit Test 1 Test 2
Downlink power | APa dB -3 -3
allocation PR dB -3 (Note 1) -3 (Note 1)
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
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 8.2.1.4.1-2: 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 1-8
2 10 MHz R.10 FDD OP.1 FDD EPAS5 2x2 High 70 -2.3 1-8
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 Pa dB -6
allocation PR dB -6 (Note 1)
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
1111111111111111
Notel: 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)
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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 1-8
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.

Table 8.2.1.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1-2
Downlink power Pa dB -3
allocation PR dB -3 (Note 1)
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
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 2-8
2 10 MHz R.11 FDD OP.1 FDD ETU70 2x2 Low 70 14.3 2-8
8.2.1.4.3 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

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. The purpose of these testsisto verify the closed loop rank-

two performance with wideband and frequency selective precoding.
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Table 8.2.1.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1
Downlink power Pa dB -6
allocation PR dB -6 (Note 1)
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
CodeBookSubsetRestriction 0000000000000
bitmap 0000000000000
0000001111111
1111111110000
000000000000
Note l: 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 8.2.1.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

Propa- Correlation Reference value
Test Band- Reference OCNG gation matrix and irzif(tilrﬁzrﬁf SNR cgti- cha-
num. width channel pattern condi- antenna h h b'Ip
tion config. throughput | (dB) gory ility
(%)
1 10 MHz R.36 FDD | OP.1 FDD EPAS 4x2 Low 70 14.7 2-8 -
OP.1 FDD CL_A-
2 2x10 MHz | R.14 FDD (Note 1) EVAS 4x2 Low 70 10.8 3-8 A
Note 1:  For CA capable UE, the OCNG pattern applies for each CC.
8.2.1.5 MU-MIMO
8.2.1.6 [Control channel performance: D-BCH and PCH]
8.2.1.7 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.

8.2.1.7.1 Minimum Requirement

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.
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Table 8.2.1.7.1-1: Test Parameters

channel and PDSCH.

Parameter Unit Test 1
Downlink power Pa dB 0
allocation R dB 0 (Note 1)
E
s_PCell 4t antenna port of | dBm/15kHz -85
PCell
E
s_SCell 5t antenna port of | dBm/15kHz -79
Scell
N, at antenna port dBm/15kHz | Off (Note 2)
OCNG
Symbols for unused PRBs (Note 3,4)
Modulation 64 QAM
Transmission mode 1
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:  The OCNG pattern is used to fill the SCell control

Table 8.2.1.7.1-2: Minimum performance (FRC)

Propa- Correlation Reference yalue
Test Band- Reference OCNG gation matrix and PCell Fraction of UE CA
: . maximum cate- | capa-
num. width channel pattern condi- antenna throughput (%) or bilit
tion config. ghp 0 gory y
1 2x20 MHz | R.xxFDD [TBD] Static 1x2 [TBD] 5-8 CL_C
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)

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

HARQ transmission

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:
Note 2:

as specified in Table 4.2-2in TS 36.211 [4]
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 environmentsis 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.

8.2.2.11

Minimum Requirement

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.

Table 8.2.2.1.1-1: Test Parameters

Parameter Unit Test 1-5 Test 6- 8 Test 9- 15 Test 16- 18 Test 19-20
Downlink power Pa dB 0 0 0 0 0
allocation PR dB 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1) 0 (Note 1)
N, at antenna port dBm/15kHz -98 -98 -98 -98 -98
Symbols for unused PRBs OCNCZS)(Note OCNCZE)(Note OCNCZE)(Note OCNCZE)(Note OCNCZS)(Note
Modulation QPSK 16QAM 640AM 16QAM QPSK
ACK/NACK feedback Multiplexing | Multiplexing | Multiplexing | Multiplexing | Multiplexing
mode
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 PDSCHSs shall be uncorrelated pseudo random data, which is QPSK

modulated.

ETSI




3GPP TS 36.101 version 10.6.0 Release 10

106

ETSI TS 136 101 V10.6.0 (2012-03)

Table 8.2.2.1.1-2: Minimum performance (FRC)

Test Bandwidth | Reference OCNG Propagation Correlation Reference value UE CA
number Channel Pattern Condition Matrix and Fraction of | SNR | Category | capability
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.2 TDD OP.1 TDD EVAS 1x2 Low 70 -1.2 1-8 -
2 10 MHz R.2 TDD OP.1 TDD ETU70 1x2 Low 70 -0.6 1-8 -
3 10 MHz R.2 TDD OP.1 TDD ETU300 1x2 Low 70 -0.2 1-8 -
4 10 MHz R.2 TDD OP.1 TDD HST 1x2 Low 70 -2.6 1-8 -
5 1.4 MHz R.4 TDD OP.1 TDD EVAS 1x2 Low 70 0.0 1-8 -
6 10 MHz R.3 TDD OP.1 TDD EVAS 1x2 Low 70 6.7 2-8 -
5 MHz R.3-1TDD | OP.1 TDD EVAS 1x2 Low 70 6.7 1 -
7 10 MHz R.3 TDD OP.1 TDD ETU70 1x2 Low 30 1.4 2-8 -
5 MHz R.3-1 TDD | OP.1 TDD ETU70 1x2 Low 30 1.4 1 -
8 10 MHz R.3TDD OP.1 TDD ETU300 1x2 High 70 9.3 2-8 -
5 MHz R.3-1TDD | OP.1 TDD ETU300 1x2 High 70 9.3 1 -
9 3 MHz R.5 TDD OP.1 TDD EVAS5 1x2 Low 70 17.6 1-8 -
10 5 MHz R.6 TDD OP.1 TDD EVAS 1x2 Low 70 17.6 2-8 -
5 MHz R.6-1 TDD | OP.1 TDD EVA5 1x2 Low 70 17.6 1 -
11 10 MHz R.7 TDD OP.1 TDD EVAS 1x2 Low 70 17.6 2-8 -
10 MHz R.7-1TDD | OP.1 TDD EVAS 1x2 Low 70 17.6 1 -
12 10 MHz R.7 TDD OP.1 TDD ETU70 1x2 Low 70 19.1 2-8 -
10 MHz R.7-1 TDD | OP.1 TDD ETU70 1x2 Low 70 19.1 1 -
13 10 MHz R.7 TDD OP.1 TDD EVAS 1x2 High 70 19.1 2-8 -
10 MHz R.7-1TDD | OP.1 TDD EVAS 1x2 High 70 19.1 1 -
14 15 MHz R.8 TDD OP.1 TDD EVAS 1x2 Low 70 17.8 2-8 -
15 MHz R.8-1 TDD | OP.1 TDD EVAS 1x2 Low 70 17.8 1 -
15 20 MHz R.O TDD OP.1 TDD EVAS 1x2 Low 70 17.7 3-8 -
20 MHz R.9-2 TDD | OP.1 TDD EVA5 1x2 Low 70 17.7 2 -
20 MHz R.9-1 TDD | OP.1 TDD EVAS 1x2 Low 70 17.7 1 -
16 3 MHz R.0 TDD OP.1 TDD ETU70 1x2 Low 30 2.1 1-8 -
17 10 MHz R.1 TDD OP.1 TDD ETU70 1x2 Low 30 2.0 1-8 -
18 20 MHz R.1 TDD OP.1 TDD ETU70 1x2 Low 30 2.1 1-8 -
19 10 MHz R.41 TDD | OP.1 TDD EVAS 1x2 Low 70 -5.3 1-8 -
20 2x20MHz R.42 TDD | OP.1 TDD EVAS5 1x2 Low 70 -1.2 5-8 CL_C
(Note 1)
Note 1:  For CA capable UE, the OCNG pattern applies for each CC.
8.2.2.1.2 Void
8.2.2.1.3 Void
8.2.2.14 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 testsisto verify the single-antenna
performance with asingle PRB allocated at the lower band edge in presence of MBSFN.
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Table 8.2.2.1.4-1: Test Parameters for Testing 1 PRB allocation

Parameter Unit Test 1
Downlink power Pa d8 0
allocation Ps dB 0 (Note 1)
N, at antenna port dBm/15kHz -98

Symbols for MBSFN portion of
MBSFN subframes (Note 2)

ACK/NACK feedback mode Multiplexing
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.

OCNG (Note 3)

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 1-8

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.

Table 8.2.2.2.1-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Test 1-2
Downlink power Pa dB -3
allocation Ps dB -3 (Note 1)
N, at antenna port dBm/15kHz -98
ACK/NACK feedback mode Multiplexing

Note 1: P, =1
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Table 8.2.2.2.1-2: Minimum performance Transmit Diversity (FRC)

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.1TDD EVAS5 2x2 Medium 70 6.8 2-8
5MHz | R11-2TDD | OP.1TDD EVAS5 2x2 Medium 70 6.8 1
2 10 MHz R.10 TDD OP.1TDD HST 2x2 Low 70 -2.3 1-8
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 8.2.2.2.1-1: Test Parameters for Transmit diversity Performance (FRC)

Parameter Unit Test 1-2
Downlink power Pa dB -3
allocation Ps dB -3 (Note 1)
N, at antenna port dBm/15kHz -98
ACK/NACK feedback mode Multiplexing

Note 1: P,=1

Table 8.2.2.2.1-2: Minimum performance Transmit Diversity (FRC)

Test Band- Reference OCNG Propagation Correlation Reference value UE
number width Channel Pattern Condition Matrix and Fraction of SNR Category
Antenna Maximum (dB)
Configuration | Throughput
(%)
1 1.4MHz | R12TDD | OP.1TDD EPAS5 4x2 Medium 70 0.2 1-8
2 10 MHz R.13 TDD OP.1 TDD ETU70 4x2 Low 70 TBD 1-8
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. 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 2 is the aggressor
cell.
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Parameter Unit Cell 1 Cell 2
Uplink downlink configuration [1] [1]
Special subframe configuration [4] [4]
Downlink power Pa dB -3 -3
allocation Pe dB 3(Notel) | -3(Notel)
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‘{)(N°te N/A
_ Reference
ES/N002 dB Value in Table 6
8.2.2.2.3-2
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 5) N/A 0000000001]
[RLM/RRM Measurement Subframe TBD N/A
Pattern (Note 6)]
CSI Subframe Sets Ccsio TBD N/A
(Note 7) CCSI,l TBD N/A
Number of control OFDM symbols 2
ACK/NACK feedback mode Multiplexing
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.
Table 8.2.2.2.3-2: Minimum Performance Transmit Diversity (FRC)
Test Reference | OCNG Propagation Correlation Reference Value UE
Number Channel Pattern Conditions Matrix and Category
Cell 1 Cell 2 Antenna Fraction of SNR
Configuration Maximum (dB)
Throughput | (Note)
(%)
1 R.11-4 TBD EVAS5 EVAS5 2x2 Medium 70 TBD 2-8
TDD
Note: SNR corresponds to ES/N002 of cell 1.
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8.2.2.3 Open-loop spatial multiplexing performance

8.2.2.3.1 Minimum Requirement 2 Tx Antenna Port

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. The purposeisto verify the performance of large delay
CDD with 2 transmitter antennas.

Table 8.2.2.3.1-1: Test Parameters for Large Delay CDD (FRC)

Parameter Unit Test 1-2
Downlink power Pa dB -3
allocation PR dB -3 (Note 1)
N, at antenna port dBm/15kHz -98
ACK/NACK feedback mode Bundling
Note 1: P, =1

Table 8.2.2.3.1-2: 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 ca|
Antenna Maximum (dB)
Configuratio | Throughput
n (%)
1 10 MHz R.11-1 OP.1TDD EVA70 2x2 Low 70 13.1 2-8
TDD
2 2x20 MHz R.30-1 OP.1 TDD EVA70 2x2 Low 70 13.7 5-8 (
TDD (Note 1)
Note 1:  For CA capable UE, the OCNG pattern applies for each CC.

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
Downlink power Pa dB -6
allocation Os dB -6 (Note 1)
N, at antenna port dBm/15kHz -98
ACK/NACK feedback mode Bundling
Notel: P, =1

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 2-8
TDD
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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.

The reguirements 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.

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 is the aggressor cell.

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]
Downlink power Pa dB -3 -3
allocation P dB -3 (Note 1) -3 (Note 1)
Noa dBm/15kHz TBD (Note 2)
N, at antenna port Noc2 dBm/15kHz [-98] (Note 3)
N3 dBm/15kHz TBD (Note 4)
— Reference Value in
E./Noco dB Table 8.2.2.3.3-2 TBD
BW channel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Cell Id 0 1
Time Offset between Cells [us] 2.5 (synchronous cells)
Note5 [0000010001,
ABS pattern N/A 0000000001]
[RLM/RRM Measurement Subframe
PatternNoteG] TBD N/A
Note7 Cesio TBD N/A
CSI Subframe Sets Coort TBD N/A
Number of control OFDM symbols 2
ACK/NACK feedback mode Multiplexing

Note 1: R, =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.
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Table 8.2.2.3.3-2: Minimum Performance Large Delay CDD (FRC) — Non-MBSFN ABS

Test Reference | OCNG Propagation Correlation Reference Value UE
Number Channel Pattern Conditions Matrix and Category
Cell 1 Cell 2 Antenna Fraction of | SNR
Configuration Maximum (dB)
Throughput
(%)
1 [R.11] TBD | [EVA5] | [EVAS5] [2x2 Low] TBD TBD 2-8
Table 8.2.2.3.3-3: Test Parameters for Large Delay CDD (FRC) — MBSFN ABS
Parameter Unit Cell 1 Cell 2
Uplink downlink configuration TBD TBD
Special subframe configuration TBD TBD
Downlink power Pa dB -3 -3
allocation Ps dB -3 (Note 1) -3 (Note 1)
Noa dBm/15kHz TBD (Note 2)
N, at antenna port Noc2 dBm/15kHz [-98] (Note 3)
N, dBm/15kHz TBD (Note 4)
- Reference Value in
E/No dB Table 8.2.2.3.3-4 TBD
BW channel MHz 10 10
Subframe Configuration Non-MBSFN MBSFN
Cell Id 0 0
Time Offset between Cells [us] 2.5 (synchronous cells)
ABS pattern "' N/A TBD
RLM/RRM Measurement Subframe
PatternNoteG TBD N/A
Note? Ccsio TBD N/A
CSI Subframe Sets Ceat TBD N/A
Number of control OFDM symbols 2
ACK/NACK feedback mode Multiplexing
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].
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.
Table 8.2.2.3.3-4: Minimum Performance Large Delay CDD (FRC) — MBSFN ABS
Test Reference | OCNG Propagation Correlation Reference Value UE
Number | Channel Pattern Conditions Matrix and Category
Cell 1 Cell 2 Antenna Fraction of | SNR
Configuration | Maximum (dB)
Throughput
(%)
1 [R.11] TBD | [EVA5] | [EVAS5] [2x2 Low] TBD TBD 2-8
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8.2.2.4 Closed-loop spatial multiplexing performance

8.2.24.1

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.

Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port

Table 8.2.2.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

Parameter Unit Test 1 | Test 2
Downlink power Pa dB -3 -3
allocation PR dB -3 (Note 1) -3 (Note 1)
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
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

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 1-8
TDD
2 10 MHz R.10 TDD OP.1 EPAS5 2x2 High 70 -2.8 1-8
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.
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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 Pa dB -6
allocation Ps dB -6 (Note 1) |
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 0000000000000000
on bitmap 0000000000000000
0000000000000000
1111111111111111
ACK/NACK feedback Multiplexing
mode
Notel: 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 1-8
TDD
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.
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Table 8.2.2.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

Note 3:

Parameter Unit Test 1-2
Downlink power Pa dB -3
allocation PR dB -3 (Note 1)
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
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)
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 EPAS5 2x2 Low 70 19.5 2-8
2 10 MHz R.11-1 TDD | OP.1 TDD ETU70 2x2 Low 70 13.9 2-8
8.2.2.4.3 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port

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. The purpose of these tests isto verify the closed loop 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 Test 2
Downlink power Pa dB -6 -6
allocation PR dB -6 (Note 1) -6 (Note 1)
N, at antenna port dBm/15kHz -98 -98
Precoding granularity PRB 6 8
PMI delay (Note 2) ms 10or11 10o0r11
Reporting interval ms 1 or 4 (Note 3) 1 or 4 (Note 3)
Reporting mode PUSCH 1-2 PUSCH 1-2
ACK/NACK feedback mode Bundling Bundling
CodeBookSubsetRestriction 0000000000000 | 0000000000000
bitmap 0000000000000 | 0000000000000
0000001111111 | 0000001111111
1111111110000 | 1111111110000
000000000000 000000000000
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
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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 | cag
Condition Antenna Maximum (dB)
Configuration | Throughput
(%)
1 10 MHz R.36 TDD OP.1 TDD EPAS 4x2 Low 70 15.7 2-8
2 2x20 R.43 TDD OP.1 TDD EVAS5 4x2 Low 70 11.1 5-8 C
MHz (Note 1)
Note 1:  For CA capable UE, the OCNG pattern applies for each CC.
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

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.

Table 8.2.2.7.1-1: Test Parameters

channel and PDSCH.

Parameter Unit Test 1
Downlink power Pa dB 0
allocation PR dB 0 (Note 1)
E
s_PCell 4t antenna port of | dBm/15kHz -85
PCell
E
s_SCell 5t antenna port of | dBm/15kHz -79
Scell
N, at antenna port dBm/15kHz | Off (Note 2)
OCNG
Symbols for unused PRBs (Note 3.4)
Modulation 64 QAM
Transmission mode 1
Note 1: PB =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:  The OCNG pattern is used to fill the SCell control
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Table 8.2.2.7.1-2: Minimum performance (FRC)

. Reference value
Propa- Correlation :
Test Band- Reference OCNG gation matrix and Pcer:a't:;i?ncﬂr%n of cgti- cha-
num. width channel pattern condi- antenna throughput (%) or biI?t
tion config. ghp ° gory y
1 [ 2x20 MHz | R.yyTDD [TBD] Static 1x2 [TBD] 5-8 CL C
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.

8.3.1.1

Table 8.3.1-1: Common Test Parameters for User-specific Reference Symbols

HARQ transmission

Parameter Unit Value
Cyclic prefix Normal
Cell ID 0
Inter-TTI Distance 1
Number of HARQ Processes 8
processes
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

OFDM symbols

2

Beamforming Model

As

specified in Section B.4

Precoder update
granularity

Frequency domain: 1 PRG for
Transmission mode 9

Time domain: 1 ms

Note 1:
Note 2:

as specified in Table 4.2-2 in TS 36.211 [4]
as specified in Table 4.2-1in TS 36.211 [4]

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

modulated.

parameter Unit Test 1 Test 2
Downlink power | APa dB 0 0
allocation o dB 0 (Note 1) 0 (Note 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 / lesirs
CSil reference signal 0 3
configuration
Zero-power CSI-RS
cor:zsglirsa}lon Subframes 3/ 3/
ZeroPowerCSI-RS / bitmap 0001000000000000 | 0001000000000000
bitmap
N, at antenna port dBm/15kHz -98 -98
Symbc";'écgs“““sed OCNG (Note 4,5) | OCNG (Note 4,5)
Number of allocated
resource blocks (Note 2) PRB 50 50
Simultaneous No Yes
transmission
Note 1: P, =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

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 TBD OP.1 FDD EVAS5 2x2 Low 70 -1 1-8
QPSK 1/3

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 TBD OP.1 FDD EPA5 2x2 Low 70 21.9 2-8
64Q0AM V2
Note 1:

The reference channel applies to both the input signal under test and the interfering signal.
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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 and the downlink physical
channel setup according to Annex C.3.2. The purpose of these testsis to verify the rank-2 performance for full RB

alocation, and to verify rate matching with multiple CSl reference symbol configurations with non-zero and zero
transmission power.

Table 8.3.1.2-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-
RS configurations

parameter Unit Test 1
Downlink power | Pa dB 0
allocation Ps dB 0 (Note 1)
Cell-specific reference Antenna ports 0
signals and 1
Antenna ports

CSl reference signals 15,16

CSI-RS periodicity and

subframe offset Subframes 5/2
Tcsirs / lcsirs

CSil reference signal

. . 8
configuration
Zero-power CSI-RS
corr(legl;!a}lon Subframes 3/
ZeroPowerCSI-RS / bitmap 0010000000000000
bitmap
N, at antenna port dBm/15kHz -98

Symbols for unused
PRBs
Number of allocated
resource blocks (Note 2)
Simultaneous
transmission

Note 1. P, =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.

OCNG (Note 4,5)

PRB 50

No

Table 8.3.1.2-2: Minimum performance for CDM-multiplexed DM RS (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
(%)

1 10 MHz TBD OP.1 FDD EPAS5 2x2 Low 70 13.3 2-8
16QAM %2
8.3.2 TDD

The parameters specified in Table 8.3.2-1 are valid for TDD unless otherwise stated.
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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
Beamforming Model As specified in Section B.4.1 and B.4.2
Frequency domain: 1 PRB for
Precoder update Transmission mode 8, 1 PRG for
granularity Transmission mode 9
Time 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
Downlink power Pa dB 0 0 0 0
allocation Ps dB O(Notel) | O(Notel) | O(Notel) | O (Notel)
Cell-spec_lflc reference Antenna port 0
signals
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)
Number of allocated PRB 50 50 50 1
resource blocks

Note 1: PB =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 EPA5S 2x2 Low 70 -0.8 1-5
QPSK 1/3
2 10 MHz R.26 TDD OP.1 TDD EPA5S 2x2 Low 70 7.0 2-5
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 EPA5 2x2 Low 70 17.0 2-5
64QAM 3/4
10 MHz R.27-1 OP.1 TDD EPAS5S 2x2 Low 70 17.0 1
64QAM 3/4 TDD
4 10 MHz R.28 TDD OP.1 TDD EPA5 2x2 Low 30 1.7 1-5
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 Test5
Downlink power Pa dB 0 0 0 0 0
allocation Ps dB O(Note1) | O(Note1) | O(Note1) | O (Note1) | O (Note 1)
Cell-speqlflc reference Antenna port 0 and antenna port 1
signals
NOC at antenna port dBm/15kHz -98 -98 -98 -98 -98
Svmbols for unused PRBs OCNG OCNG OCNG OCNG OCNG
y (Note 4,5) | (Note 4,5) | (Note 4,5) | (Note 4,5) (Note 4,5)
Number of allocated resource
blocks (Note 2) PRB 50 50 50 50 50
. o Yes Yes
Simultaneous transmission No No No (Note 3,6) | (Note 3, 6)

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:

pro subcarrier at the receiver.

Note 6:

simultaneous transmission test cases.

OCNG_RA = p,—3dB, OCNG_RB = p,— 3 dB in order to have the same PDSCH and OCNG power

The two UEs’ scrambling identities Ng, 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.31 TDD OP.1 TDD EVAS5 2x2 Low 70 -1.0 1-5
QPSK 1/3
2 10 MHz R.32 TDD OP.1 TDD EPA5 2x2 Medium 70 7.7 2-5
16QAM 1/2
5MHz R.32-1 OP.1 TDD EPAS5 2x2 Medium 70 7.7 1
16QAM 1/2 TDD
3 10 MHz R.33 TDD OP.1 TDD EPAS5 2x2 Low 70 17.7 2-5
64QAM 3/4
10 MHz R.33-1 OP.1 TDD EPAS5 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 EPAS5 2x2 Medium 70 21.9 2-5
16QAM 1/2 | (Note 1)
5 10 MHz R.34 TDD | OP.1 TDD EPA5 2x2 Low 70 22.0 2-5
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

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.

ETSI




3GPP TS 36.101 version 10.6.0 Release 10

123

ETSI TS 136 101 V10.6.0 (2012-03)

Table 8.3.2.1A-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with multiple
CSI-RS configurations

modulated.

Parameter Unit Test 1 Test 2
Downlink power | APa dB 0 0
allocation o dB 0 (Note 1) 0 (Note 1)
Cell-specific reference
signals Antenna ports 0,1
. Antenna ports Antenna ports
CSil reference signals 15...22 15....18
CSI-RS periodicity and
subframe offset Subframes 5/4 5/4
Tcsirs / lesirs
CSil reference signal
. . 1 3
configuration
Zero-power CSI-RS
cor:zsglirsa}lon Subframes 4] 4/
ZeroPowerCSI-RS / bitmap 0010000100000000 | 0010000000000000
bitmap
N, at antenna port dBm/15kHz -98 -98
Symbc";'écgs“““sed OCNG (Note 4,5) | OCNG (Note 4,5)
Number of allocated
resource blocks (Note 2) PRB 50 50
Simultaneous No Yes
transmission
Note 1: P, =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

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 TBD OP.1TDD EVAS 2x2 Low 70 -0.6 1-8
QPSK 1/3

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 TBD OP.1TDD EPA5 2x2 Low 70 22.1 2-8
64QAM 1/2
Note 1:

The reference channel applies to both the input signal under test and the interfering signal.
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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 testsis to verify the rank-2 performance for full RB
allocation.

Table 8.3.2.2-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer)

Parameter Unit Test 1 Test 2
Downlink R 3 3
power
allocation | Ps -3 (Note 1) -3 (Note 1)
Cell-specific
reference Antenna port 0 and antenna port 1
symbols
N, at antenna dBm/15kHz 08 98
port
Symbols for OCNG OCNG
unused PRBs (Note 2) (Note 2)
Number of
allocated PRB 50 50
resource blocks

Note 1:
Note 2:

P, =1
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 2-5
QPSK 1/3
2 10 MHz R.32 TDD OP.1 TDD EPAS5 2x2 Medium 70 21.7 2-5
16QAM 1/2
8.3.2.3 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 8.3.2.3-2, with the addition of the parametersin Table 8.3.2.3-1 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
allocation, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero
transmission power.
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Table 8.3.2.3-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-

RS configurations

transmission

parameter Unit Test 1
Downlink power | Pa dB 0
allocation o dB 0 (Note 1)
Cell-specific reference Antenna ports 0
signals and 1
. Antenna ports
CSil reference signals 15.16
CSI-RS periodicity and
subframe offset Subframes 5/4
Tcsirs / Icsi-rs
CSil reference signal 8
configuration
Zero-power CSI-RS
corllgsgll;rsaﬁlon Subframes 4/
ZeroPowerCSI-RS / bitmap 0010000000000000
bitmap
N, at antenna port dBm/15kHz -98
Symbols for unused
PRBs OCNG (Note 4,5)
Number of allocated
resource blocks (Note 2) PRB 50
Simultaneous No

Note 1: P,=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.

Table 8.3.2.3-2: Minimum performance for CDM-multiplexed DM RS (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
(%)
1 10 MHz TBD OP.1TDD EPAS 2x2 Low 70 14.5 2-8
16QAM 1/2

8.4 Demodulation of PDCCH/PCFICH

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.
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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 value in Table 8.4.1.1-1. The downlink physical setup isin accordance with Annex C.3.2.

Table 8.4.1-1: Test Parameters for PDCCH/PCFICH
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Parameter Unit Single antenna Transmit
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
PCFICH_RA
PDCCH_RA
PHICH_RA dB 0 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB
PHICH_RB dB 0 -3
OCNG_RB
N, at antenna port dBm/15kHz -98 -98
Cyclic prefix Normal Normal

Single-antenna port performance

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
1 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
8.4.1.2.2 Minimum Requirement 4 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 8.4.1.2.2-1. The downlink physical setup isin accordance with Annex C.3.2.
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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 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.
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Table 8.4.1.2.3-1: Test Parameters for PDCCH/PCFICH

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 dB -3 -3
OCNG_RB
Noo 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
BWChannel 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]
[RLM/RRM Measurement Subframe TBD N/A
Pattern (Note 5)]
CSI Subframe Sets Ccsio TBD N/A
(Note 6) Ccsia TBD N/A
Number of control OFDM symbols [3]
Number of PHICH groups (Ng) 1
PHICH duration [extended]
Unused RE-s and PRB-s OCNG
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]
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.
Table 8.4.1.2.3-2: Minimum performance PDCCH/PCHICH
Test Aggregati | Referen | OCNG Propagation Correlation Reference Value
Numb on Level ce Patter Conditions Matrix and
er Channel n Antenna
Cell 1 Cell 2 Configurati Pm-dsg SNR
on (%) (dB)
(Note)
1 8 CCE R15-1 TBD EVAS5 EVAS5 2x2 Low 1 TDB
FDD
Note:  SNR corresponds to Es/Nocz of cell 1
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The parameters specified in Table 8.4.2-1 are valid for al TDD tests unless otherwise stated.

8.42.1

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
PCFICH_RA
PDCCH_RA
PHICH_RA dB 0 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB
PHICH_RB dB 0 -3
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 4.2-2in TS 36.211 [4]
Note 2:  as specified in Table 4.2-1in TS 36.211 [4]

Single-antenna port performance

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 8.4.2.1-1. The downlink physical setup isin accordance with Annex C.3.2.

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
and Pm-dsg (%) SNR (dB)
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

8.4.2.2.1 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.
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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
and Pm-dsg (%) SNR (dB)
correlation
Matrix
1 10 MHz 4 CCE R.16 TDD OP.1 TDD EVAT0 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.

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
and correlation | Pm-dsg SNR
Matrix (%) (dB)
1 5 MHz 2 CCE R.17 TDD OP.1 EPAS5 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 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.
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Table 8.4.2.2.3-1: Test Parameters for PDCCH/PCFICH

Parameter Unit Cell 1 Cell 2
Uplink downlink configuration [1] [1]
Special subframe configuration [4] [4]
PCFICH_RA
PDCCH_RA
PHICH_RA dg -3 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB
PHICH_RB dB -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
N3 dBm/15kHz [-95.3] (Note 3) N/A
E./N.. dB N/A 15
BW chanme 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 TBD
Pattern(Note 5)]
CSI Subframe Ccsio TBD N/A
Sets(Note 6) Ccsia TBD 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]
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
Table 8.4.2.2.3-2: Minimum performance PDCCH/PCFICH
Test Aggregatio | Referenc | OCNG Propagation Correlation Reference Value
Numbe n Level e Channel | Pattern Conditions Matrix and
r Cell 1 Cell 2 Antenna Pm-dsg SNR
Configuratio (%) (dB)
n (Note)
1 8 CCE R15-1 TBD EVAS5 EVAS 2x2 Low 1 TDB
TDD
Note:  SNR corresponds to ES/NOC2 of cell 1.
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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.

Table 8.5.1-1: Test Parameters for PHICH

Parameter Unit Single antenna Transmit
port diversity
PCFICH_RA
PDCCH_RA
PHICH_RA dB 0 -3
Downlink power OCNG_RA
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]

8.5.1.1 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
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.
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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 EVAT0 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 EPAS5 4 x 2 Medium 0.1 6.1
8.5.1.2.3

aggressor cell ABS)

Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with

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.
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Table 8.5.1.2.3-1: Test Parameters for PHICH

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
Ny dBm/15kHz [-95.3] (Note 3) N/A
~ Reference Value
E./N.. dB in Table 8.4.1.2.3- 15
BW channel MHz 10 10
Subframe Configuration Non-MBSFN Non-MBSFN
Time Offset between Cells [us] 2.5 (synchronous cells)
Cell Id 0 1

UL Grant should
be included with

PDCCH Content .the proper
information
aligned with
A.3.6.
[00000100
00000100
ABS pattern (Note 4) N/A 00000100
01000100
00000100]
[RLM/RRM Measurement Subframe TBD N/A
Pattern (Note 5)]
CSI Subframe Sets Ccsio TBD N/A
(Note 6) Ccsi TBD N/A
Number of control OFDM symbols [3]
Number of PHICH groups (Ng) 1
PHICH duration [extended]
Unused RE-s and PRB-s OCNG OCNG

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]

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
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Table 8.5.1.2.3-2: Minimum performance PHICH

Test Reference OCNG Propagation Antenna Reference Value
Number Channel Pattern Conditions Configuration
Cell 1 Cell 2 and Pm-an SNR (dB)
Correlation (%) (Note)
Matrix
1 R.19 TBD EPA5 EPA5 2x2 Low 0.1 TBD
Note:  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.

8521

Table 8.5.2-1: Test Parameters for PHICH

. Single antenna Transmit
Parameter Unit port diversity
Uplink downlink configuration (Note
1) 1 1
Special subframe configuration 4 4
(Note 2)
PCFICH_RA
PDCCH_RA
PHICH_RA dB 0 -3
Downlink power OCNG_RA
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
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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.

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 EVAT0 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 EPAS 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 valuein Table 8.5.2.2.3-2. The downlink physical setupisin

accordance with Annex A.3.6.
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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]
PCFICH_RA
PDCCH_RA
PHICH_RA dg -3 -3
Downlink power OCNG_RA
allocation PCFICH_RB
PDCCH_RB
PHICH_RB dB -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
N3 dBm/15kHz [-95.3] (Note 3) N/A
_ Reference Value
E./N.. dB in Table 8.5.1.2.3 15
BW chanme 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 TBD N/A
Pattern (Note 5)]
CSI Subframe Sets Ccsio TBD N/A
(Note 6) Ccsia TBD 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]
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.

Table 8.5.2.2.3-2: Minimum performance PHICH

Test Reference OCNG Propagation Antenna Reference Value
Number Channel Pattern Conditions Configuration
Cell 1 Cell 2 and Pm-an SNR (dB)
Correlation (%) (Note)
Matrix
1 R.19 TBD EPA5 EPA5 2x2 Low 0.1 TBD
Note:  SNR corresponds to ES/NOC2 of cell 1.
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8.6 Demodulation of PBCH

The receiver characteristics of the PBCH are determined by the probability of miss-detection of the PBCH (Pm-bch).

8.6.1 FDD
Table 8.6.1-1: Test Parameters for PBCH
. Single antenna Transmit
Parameter Unit 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 4.2-2in 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

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 EPAS5 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.
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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 EVAS 4 x 2 Medium 1 -3.5
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 EPAS5 2x2Low 1 -4.8
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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.

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

8.7 Sustained downlink data rate provided by lower layers

The purpose of the test isto verify that the Layer 1 and Layer 2 correctly processin a sustained manner the received
packets corresponding to the maximum number of DL-SCH transport block bits received withina 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. Thetest 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.

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
HARQ transmission
Redundancy version

coding sequence

4

{0,0,1,2} for 64QAM

Number of OFDM

symbols for PDCCH per OFDM symbols 1
component carrier

Cross carrier scheduling Not configured

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 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)

Parameter Unit Test 1 Test 2 Test 3,4,6 Test 3A Test 6A
Bandwidth MHz 10 10 20 10 2x20
Transmission mode 1 3 3 3 3
Antenna configuration 1x2 2x2 2x2 2x2 2x2
Propagation condition Static propagation condition (Note 1)
CodeBookS_ubsetRestrlctlon n/a 10 10 10 10
bitmap
Downlink power Pa dB 0 -3 -3 -3 -3
allocation R dB 0 -3 -3 -3 -3
E, at antenna port dBm/15kHz -85 -85 -85 -85 -85
Symbols for unused PRBs [OCNG] [OCNG] [OCNG] [OCNG] [OCNG]
Note 1:  No external noise sources are applied
Table 8.7.1-3: Minimum requirement (FDD)
Test UE Category CA Number of bits of a Measurement Reference
capability DL-SCH transport channel value
block received TB success
within a TTI rate [%]
1 Category 1 - 10296 R.31-1 FDD 95
2 Category 2 - 25456 R.31-2 FDD 95
3 Category 3 (Note 1) - 51024 R.31-3 FDD 95
3A Category 3 (Note 2) - 36696 (Note 4) R.31-3A FDD 85
4 Category 4 - 75376 (Note 5) R.31-4 FDD 85
5 Category 5 FES FES FES FES
6 Category 6, 7 none 75376 (Note 5) R.31-4 FDD 85
6A Category 6, 7 (Note 7) A-AC 75376 (Note 5) R.31-4 FDD 85
Note 1:  If the operating band under test does not support 20 MHz channel bandwidth, then test is
executed according to Test 3A.
Note 2:  Applicable to operating bands supporting up to 10 MHz channel bandwidths.
Note 3:  For 2 layer transmissions, 2 transport blocks are received within a TTI
Note 4: 35160 bits for sub-frame 5
Note 5: 71112 bits for sub-frame 5
Note 6:  The TB success rate is defined as TB success rate = 100%*NpL_correct i/ (NpL_newtx + NbL_retx),
where NpL_newx iS the number of newly transmitted DL transport blocks, Np._rewx is the number
of retransmitted DL transport blocks, and Npi_corect_rx IS the number of correctly received DL
transport blocks.
Note 7:  If the operating CA band under test does not support 2x20 MHz channel bandwidth, then test
is executed according to Test 6.
8.7.2 TDD

The parameters specified in Table 8.7.2-1 are valid for all TDD tests unless otherwise stated.
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Table 8.7.2-1: Common Test Parameters (TDD)

Parameter Unit Value
Special subframe

configuration (Note 1) 4
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

Note 1:  as specified in Table 4.2-1in TS 36.211 [4]

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 TB success rate shall be sustained during at least 300 frames.

Table 8.7.2-2: test parameters for sustained downlink data rate (TDD)

Parameter Unit Test 1 Test 2 Test 3,4 Test 3B Test 4,6 Test 6A
Bandwidth MHz 10 10 20 15 20 2x20
Transmission mode 1 3 3 3 3 3
Antenna configuration 1x2 2x2 2x2 2Xx2 2x2 2x2
Propagation condition Static propagation condition (Note 1)
CodeBookS}JbsetRestrlctlon n/a 10 10 10 10 10
bitmap
Downlink power Pa dB 0 -3 -3 -3 -3
allocation PR dB 0 3 3 3 3
és at antenna port dBm/15kHz -85 -85 -85 -85 -85 -85
Symbols for unused PRBs [OCNG] | [OCNG] | [OCNG] [OCNG] [OCNG] [OCNG]
ACK/NACK feedback mode Bundling | Bundling | Bundling | Multiplexing | Multiplexing | Multiplexing

Note 1:  No external noise sources are applied
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Table 8.7.2-3: Minimum requirement (TDD)

Test UE Category CA Capability | Number of bits | Measurement | Reference
of a DL-SCH channel value
transport TB
block received success
within a TTI for rate [%)]
normal/special
sub-frame
1 Category 1 - 10296/0 R31-1 TDD 95
2 Category 2 - 25456/0 R31-2 TDD 95
3 Category 3 - 51024/0 R31-3 TDD 95
(Note 1)
3B Category 3 - 51024/0 R31-3B TDD 85
(Note 2)
4 Category 4 - 75376/0 (Note R31-4 TDD 85
4)
5 Category 5 FES FES FES FES
6 Category 6,7 non-CA 75376/0 (Note R.31-4 TDD 85
4)
6A Category 6,7 CL_C 75376/0 (Note R.31-4 TDD 85
4)
Note 1:  If the operating band under test does not support 20 MHz channel bandwidth, then
test is executed according to Test 3B.
Note 2:  Applicable to operating bands supporting up to 15 MHz channel bandwidths.
Note 3:  For 2 layer transmissions, 2 transport blocks are received within a TTI
Note 4: 71112 bits for sub-frame 5
Note 5:  The TB success rate is defined as TB success rate = 100%*NpL_correct </ (NpL_newtx +
NbL_ret), Where Npi_newtx is the number of newly transmitted DL transport blocks,
NbL_rewc IS the number of retransmitted DL transport blocks, and Npi_correct 1x iS the
number of correctly received DL transport blocks.

9 Reporting of Channel State Information

9.1 General

This section includes requirements for the reporting of channel state information (CSl). For all test casesin this section,
the definition of SNR isin accordance with the one given in clause 8.1.1.

9.2 CQI reporting definition under AWGN conditions

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditionsis determined
by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median.
The purpose isto verify that the reported CQI values are in accordance with the CQI definition givenin TS 36.211 [4].
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 1-8. 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 Table A.4-1
shall bein 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 isgreater 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
Downlink power Pa dB 0
allocation Os dB 0
Propagation co_ndltlor_l and AWGN (1 x 2)
antenna configuration
SNR (Note 2) dB 0 1 6 7
| dB[MW/15kHz] -08 -97 -92 91
NY dB[mW/15kHZ] 98 98
Max number of HARQ 1
transmissions
Physical channel for CQI
reporting PUCCH Format 2
PUCCH Report Type 4
Reporting periodicity ms Npa =5
cqgi-pmi-Configurationindex 6

Note 1:  Reference measurement channel 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.
9.2.1.2 TDD

The following requirements apply to UE Category 1-8. 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 value according to Table A.4-2
shall bein 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 isgreater 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
Downlink power Pa dB 0
allocation PR dB 0
Propagation condltlon and AWGN (1 X 2)
antenna configuration
SNR (Note 2) dB 0 1 6 7
1 dB[MW/15kHz] |  -98 -97 92 91
N dB[MW/15kHz] .08 .08
Max number of HARQ 1
transmissions
Physical chan_nel for CQI PUSCH (Note 3)
reporting
PUCCH Report Type 4
Reporting periodicity ms Npga =5
cqi-pmi-Configurationindex 3
ACK/NACK feedback mode Multiplexing
Note 1:  Reference measurement channel according to Table A.4-2 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 (demodulation subframe overlaps with aggressor cell ABS)

The following requirements apply to UE Category 2-8. For the parameters specified in Table 9.2.1.3-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to Table TBD 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. Other criterion is TBD.
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Table 9.2.1.3-1: PUCCH 1-0 static test (FDD)

. Test 1
Parameter Unit Cell 1 | Cell 2
Bandwidth MHz 10
PDSCH transmission mode TBD
Downlink power Pa dB TBD
allocation PR dB TBD
Propagation condition and
! : TBD
antenna configuration
ES/NOC2 (Note 1) dB TBD TBD
N dBm/15kHz TBD NIA
(i) -
Noc atantenna [ (i) dBm/15kHz TBD N/A
port -
NU) dBm/15kHz TBD N/A
| dB[MW/15kHz] TBD TBD
Subframe Configuration Non-MBSFN | Non-MBSFN
Cell Id 0 1
[10101010
10101010
ABS pattern (Note 2) N/A 10101010
10101010]
[RLM/RRM Measurement
Subframe Pattern (Note 4)] TBD NIA
CSI Subframe Sets Ccsio TBD N/A
(Note 3) CCSI,l TBD N/A
Number of control OFDM 3
symbols
Max number of HARQ 1
transmissions
Physical channel for CQI
reporting PUCCH Format 2
PUCCH Report Type 4
Reporting periodicity ms Npa =5
cqgi-pmi-Configurationindex 6
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: If needed, the additional tests will be added at different SNR points.

9.214 TDD (demodulation subframe overlaps with aggressor cell ABS)

The following requirements apply to UE Category 1-8. For the parameters specified in Table 9.2.1.4-1, and using the
downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to Table TBD 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. Other criterion is TBD.
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Table 9.2.1.4-1: PUCCH 1-0 static test (TDD)

. Test 1
Parameter Unit Cell 1 | Cell 2
Bandwidth MHz 10
PDSCH transmission mode TBD
Uplink downlink configuration TBD
Special subframe 4
configuration
Downlink power Pa dB TBD
allocation PR dB TBD
Propagation condition and
! : TBD
antenna configuration
E. /N, (Note 1) dB TBD TBD
N dBm/15kHz TBD N/A
(i) :
Noc'atantenna [\ (i) dBm/15kHz TBD N/A
port -
NU) dBm/15kHz TBD N/A
| dB[MW/15kHz] TBD TBD
Subframe Configuration Non-MBSFN | Non-MBSFN
Cell Id 0 1
ABS pattern (Note 2) N/A TBD
[RLM/RRM Measurement
Subframe Pattern] TBD N/A
CSI Subframe Sets Ccsio TBD N/A
(Note 3) CCSI,l TBD N/A
Number of control OFDM 3
symbols
Max number of HARQ 1
transmissions
Physical channel for CQI
reporting [PUSCH]
PUCCH Report Type 4
Reporting periodicity ms [Npd = 5]
cqgi-pmi-Configurationindex [3]
ACK/NACK feedback mode [Multiplexing]
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: If needed, the additional tests will be added at different SNR points.

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 afixed precoding matrix specified by
the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance
requirement is defined in subclause B.1.

9.221 FDD

The following regquirements apply to UE Category 2-8. 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
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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, +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 CQl,— 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.

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 Pa dB -3
allocation PR dB 3

Propagation condition and
antenna configuration
CodeBookSubsetRestriction

Clause B.1 (2 x 2)

itrmap 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

PUCCH Format 2

reporting
PUCCH Report Type for 2
CQI/PMI
PUCCH Report Type for RI 3
Reporting periodicity ms Npg =5
cqgi-pmi-Configurationindex 6
ri-Configindex 1 (Note 3)

Note 1:  Reference measurement channel 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 reguirements apply to UE Category 2-8. 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 7.2.2 in 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, +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 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 9.2.2.2-1: 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 Pa dB -3
allocation PR dB 3

Propagation condition and
antenna configuration
CodeBookSubsetRestriction

Clause B.1 (2 x 2)

. 010000
bitmap
SNR (Note 2) dB 10 1 16 17
1 dB[mW/15kHz] 88 -87 82 81
N dB[MW/15kHz] 98 98
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 according to Table A.4-2 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, CQlI 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.

9.23.1 FDD

The following regquirements apply to UE Category 2-8. 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; +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 CQIl, — 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
Sownink Pa dB [0]
ownlink power
allocation Pe dB [l
Pe dB [-3]
Cell-specific reference signals Antenna ports 0, 1
CSl reference signals Antenna ports 15,...,18
CSI-RS periodicity and subframe
offset 5/1
Tcsirs / Acsirs
CSil reference signal configuration 0
Propagation condition and antenna Clause B.1 ([4 x 2])
configuration
CodeBookSubsetRestriction bitmap [0x0000 0000 0100 0000]
SNR (Note 2) dB [7] [8] [13] [14]
| 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 Npd =5
CQI delay ms 8
cqgi-pmi-Configurationindex 2
ri-Configindex 1
Note 1:  Reference measurement channel according to Table [A.4-1a] 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 reguirements apply to UE Category 2-8. 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 7.2.2 in 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, +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 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
Sownink Pa dB [0]
ownlink power
allocation P dB []
P dB [-6]
CRS reference signals Antenna ports 0, 1
CSl reference signals Antenna ports 15,...,22
CSI-RS periodicity and subframe
offset 5/3
Tcsirs / Acsi-rs
CSi reference signal configuration 0
Propagation condltlor_l and antenna Clause B.1 ([8 x 2])
configuration
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
CQl/second PMI] [TBD]
Physical channel for RI reporting PUSCH
[PUCCH Report Type for RI/ first
PMI] [TBD]
Reporting periodicity ms Npa =5
CQI delay ms 10o0r 11
cqgi-pmi-Configurationindex 3
ri-Configindex 805 (Note 4)
ACK/NACK feedback mode Multiplexing

Note 1:

OP.1 TDD as described in Annex A.5.2.1.
Note 2:

respective wanted signal input level.
Note 3:
Note 4:

Reference measurement channel according to Table [A.4-2a] with one sided dynamic OCNG Pattern
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the

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..

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.

9.3 CQI 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 a fixed
format is transmitted on any sub-band in set Sof TS 36.213 [6]. The purpose isto 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.
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9.3.1.1 Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)

93.1.11 FDD

For the parameters specified in Table 9.3.1.1.1-1, and using the downlink physical channels specified in Annex C, 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 O 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. The transport
block sizes TBS for wideband CQI median and subband CQI are selected according to Table A.4-6.

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)
SNR (Note 3) dB 9 10 14 15
| dB[mW/15kHz] | -89 | 88 | -84 | -83
N dB[MW/15kHz] -08 -98

Clause B.2.4 with 7, = 0.45 s,

Propagation channel
pag a=1, f, =5Hz

Antenna configuration 1x2
Reporting interval ms 5
CQI 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 according to Table A.4-4 with one/two
sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex
A5.1.1/2.
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
L[%] 55 55
y 1.1 1.1
UE Category 1-8 1-8
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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, 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 O 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. The transport
block sizes TBS for wideband CQI median and subband CQI are selected according to Table A.4-6.

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)
Uplink downlink >
configuration
Special subframe 4
configuration
SNR (Note 3) dB 9 10 14 15
| dB[mW/15kHz] | 89 | -88 | -84 | -83
N dB[mW/15kHZ] 98 -98

Propagation channel

Clause B.2.4 with
7, =045us,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)
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 according to Table A.4-5 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
L[%] 55 55
y 1.1 1.1
UE Category 1-8 1-8
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9.3.1.2 Minimum requirement PUSCH 3-1 (CSI Reference Symbol)

9.3.1.21 FDD

For the parameters specified in Table 9.3.1.2.1-1, and using the downlink physical channels specified in Annex C, 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 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
TBSindicated 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
equa to [TBD].

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. The transport block sizes TBS for wideband CQI median and
subband CQI are selected according to Table A.4-6a.

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 []
ownlink power

allocation Pe dB [
Pe dB [0]

SNR (Note 3) dB TBD TBD TBD TBD

| dB[mW/15kHz] | TBD | TBD | TBD | TBD

N dB[MW/15kHz] -98 -98

Clause B.2.4 with 7, = 0.45us,

Propagation channel
a=1, fD =5Hz

Antenna configuration 2x2
CRS reference signals Antenna ports 0
CSlI reference signals [Antenna ports 15, 16]
CSI-RS periodicity and subframe offset
Tesirs / lcst [5/1]
CSI-RS CSI-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 according to Table A.4-4 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.
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Table 9.3.1.2.1-2 Minimum requirement (FDD)

Test 1 Test 2
o [%] TBD TBD
L[%] TBD TBD
y TBD TBD
UE Category 1-8 1-8

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, 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 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> ;

¢) 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 [TBD].

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. The transport block sizes TBS for wideband CQI median and
subband CQI are selected according to Table A.4-6a.
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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]
ownlink power
allocation Pe dB [
P dB [O]
SNR (Note 3) dB TBD TBD TBD TBD
| dB[mW/15kHz] | TBD | TBD | TBD | TBD
N dB[mW/15kHz] 98 98
. Clause B.2.4 with 7, = 0.45s,
Propagation channel
a=1, f, =5Hz
Antenna configuration 2x2
CRS reference signals Antenna port 0
CSl reference signals [Antenna port 15,16]
CSI-RS periodicity and subframe offset
Tesirs / lcsi- [5/3]
CSI-RS I ICSI-RS
CSI-RS reference signal configuration [4]
CodeBookSubsetRestriction bitmap [000001]
Reporting interval (Note 4) ms 5
CQIl 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 according to Table A.4-4 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#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 [%] TBD TBD
L[%] TBD TBD
y TBD TBD
UE Category 1-8 1-8

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 afixed transport format configured
according to the reported median CQI istransmitted. 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-sel ective 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.
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9.3.21 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, 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 +1} shall be reported at least a % 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

The transport block sizes TBS for wideband CQI median and reported wideband CQI are selected according to Table
A.4-3 (for Category 2-8) or Table A.4-9 (for Category 1).

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)
SNR (Note 3) dB 6 7 12 13
| dB[mW/15kHz] | 92 | 91 | -86 | -85
N dB[mW/15KHz] -98 98
Propagation channel EPAS5
Correlation and .
antenna configuration High (1x2)
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

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 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 Table A.4-7 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.

1
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Table 9.3.2.1.1-2 Minimum requirement (FDD)

Test 1 Test 2
o [%] 20 20
y 1.05 1.05
UE Category 1-8 1-8

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, 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 +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.

The transport block sizes TBS for wideband CQI median and reported wideband CQI are selected according to Table
A.4-3 (for Category 2-8) or Table A.4-9 (for Category 1).
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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)
Uplink downlink 5
configuration
Special subframe 4
configuration
SNR (Note 3) dB 6 7 12 13
1 dB[MW/15kHz] | 92 | 91 | -86 | -85
N dB[MW/15kHz] -98 98
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
transmissions
ACK/NACK feedback
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 according to Table A.4-2 for
Category 2-8 with one sided dynamic OCNG Pattern OP.1 TDD as
described in Annex A.5.2.1 and Table A.4-8 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:  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 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.

1

Multiplexing

Table 9.3.2.1.2-2 Minimum requirement (TDD)

Test 1 Test 2
o [%] 20 20
y 1.05 1.05
UE Category 1-8 1-8
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, the
minimum requirements are specified in Table 9.3.2.2.1-2 and by the following

a) aCQl index not in the set { median CQI -1, median CQI +1} shall be reported at least o % of the time;
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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;

¢) 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]

The transport block sizes TBS for wideband CQI median and reported wideband CQI are selected according to TBD.

Table 9.3.2.2.1-1 Fading test for FDD

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 9
Sownink Pa dB [0]
ownlink power
allocation Pe dB [l
Pe dB [-3]
SNR (Note 3) dB TBD TBD TBD TBD
| dB[mW/15kHz] | TBD | TBD | TBD | TBD
N dB[MW/15kHz] -98 .08
Propagation channel EPAS5
Correlation and antenna configuration [ULA High (4 x 2)]
Cell-specific reference signals Antenna ports 0,1
CSl reference signals [Antenna ports 15,...,18]
CSI-RS periodicity and subframe offset
Teens / loc, [5/1]
CSI-RS CSI-RS
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 channel for CQl/ PMI
reporting PUSCH (Note 4)
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 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
Table A.4-7 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/ PMI reports and HARQ-ACK it is hecessary 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.

Table 9.3.2.2.1-2 Minimum requirement (FDD)

Test 1 Test 2
o [%] TBD TBD
y TBD TBD
UE Category 1-8 1-8
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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, the
minimum requirements are specified in Table 9.3.2.2.2-2 and by the following

a) aCQI index not in the set { median CQI -1, 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]

The transport block sizes TBS for wideband CQI median and reported wideband CQI are selected according to TBD.
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Table 9.3.2.2.1-1 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]
ownlink power
allocation Pe dB [
P dB [-6]
SNR (Note 3) dB TBD TBD TBD TBD
| dB[mW/15kHz] | TBD | TBD | TBD | TBD
N dB[MW/15kHz] -98 .08
Propagation channel EPAS5
Correlation and antenna configuration [XP or ULA High (8 x 2)]
CRS reference signals Antenna ports 0, 1
CSil reference signals [Antenna ports 15,...,22]
CSI-RS periodicity and subframe offset
[5/3]
Tesirs / lesi-rs
CSI-RS reference signal configuration [2]
- . [0x0x0000 0000 0000 0020
CodeBookSubsetRestriction bitmap 0000 0000 0001]
Reporting mode PUCCH 1-1 (Sub-mode: 2)
Reporting periodicity ms Npd = [5]
CQI delay ms [10]
Physical channe_l for CQI/ PMI PUSCH (Note 4)
reporting
PUCCH Report Type for CQI/ PMI TBD
Physical channel for RI reporting PUCCH Format 2
PUCCH report type for RI TBD
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)

Reference measurement channel 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
Table A.4-7 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD
as described in Annex A.5.1.1/2.

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/ 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.

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.

Note 2:

Note 3:

Note 4:

Note 5:

Table 9.3.2.2.2-2 Minimum requirement (TDD)

Test 1 Test 2
o [%] TBD TBD
¥ TBD TBD
UE Category 1-8 1-8
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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 isto 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)

9.33.11 FDD

For the parameters specified in Table 9.3.3.1.1-1, and using the downlink physical channels specified in Annex C, 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 o % 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
TBSindicated 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. The transport block sizes TBS for wideband CQI median and
subband CQI are selected according to Table A.4-6.

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)
|V torrBO...5 dB[mW/15kHz] -102 93
| forrB6...41 | dBIMW/L5KHZ] 93 93
|V forRB 42..49 | dB[MW/15kHZ] -93 -102
| dB[MW/15kHz] -94 -94
Max number of HARQ 1
transmissions
Clause B.2.4 with 7, = 0.45 s,
Propagation channel
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 according to Table A.4-4 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
y 1.6 1.6
UE Category 1-8 1-8

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, 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
TBSindicated 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. The transport block sizes TBS for wideband CQI median and
subband CQI are selected according to Table A.4-6.

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)
Uplink downlink >
configuration

Special subframe

| subfi .
configuration
| DtorrBO...5 dB[MW/15kHz] 102 03
| forRB6...41 | dB[mMW/15kHZ] 93 93
| Dtor RB 42...49 | dB[MW/15kHZ] 93 102
| dB[mW/15kHz] 94 04
Max number of HARQ )

transmissions

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 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 according to table A.4-5 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
y 1.6 1.6
UE Category 1-8 1-8

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, 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 arandomly 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 a randomly selected subband in set Sshall be> v,

The requirements only apply for subbands of full size and the random scheduling across the subbandsis done by
selecting a new subband in each TTI for FDD. The transport block size TBS (wideband CQI median) isthat 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)
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

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 according to Table A.4-10 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 1-8 1-8

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, 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 arandomly 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 a randomly 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)
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] -98 98

Clause B.2.4 with 7, = 0.45 s,

Propagation channel
Pag a=1, f, =5Hz

Reporting interval ms 5
CQIl delay ms 10or11
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 according to Table A.4-11 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 1-8 1-8
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, 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 subbandsis 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 9.3.4.2.1-1 Subband test for single antenna transmission (FDD)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
SNR (Note 3) dB 8 9 13 14
| dB[mW/15kHz] | 90 | -89 | -85 | -84
N dB[mW/15KHz] -98 98
_ [Clause B.2.4 with 7, = 0.45uss,
Propagation channel
a=1, f, =5Hz]
Reporting periodicity ms Np =2
CQI delay ms 8
Physical channel for
VCQI 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
cqgi-pmi-Configindex 1

Note 1:

Note 2:

Note 3:

level.

Note 4:

Note 5:

with j=1.
Note 6:

report.

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)
Reference measurement channel according to Table A.4-4 with
one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in
Annex A.5.1.1/2.
For each test, the minimum requirements shall be fulfilled for at
least one of the two SNR(s) and the respective wanted signal input

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.

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

In the case where wideband CQI is reported, data is to be
scheduled according to the most recently used subband CQI

Table 9.3.4.2.1-2 Minimum requirement (FDD)

Test 1

Test 2

/4

1.15

1.15

UE Category 1-8

1-8

TDD

minimum requirements are specified in Table 9.3.4.2.2-2 and by the following
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selected subband in set Sshall be>v;

The requirements only apply for subbands of full size and the random scheduling across the subbandsis done by
selecting a new subband in each available downlink transmission instance for TDD. The transport block size TBS
(wideband CQI median) isthat 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.

Table 9.3.4.2.2-1 Sub-band test for single antenna transmission (TDD)

ETSI TS 136 101 V10.6.0 (2012-03)

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10 MHz
Transmission mode 1 (port 0)
Uplink downlink 5
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] [-98]
. Clause B.2.4 with 7, = 0.45s,
Propagation channel
a=1, f, =5Hz
Reporting periodicity ms Np =5
CQI delay ms 10o0r11
Physical channel for
COl 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 according to Table A.4-5 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 1-8 1-8

9.4 Reporting of Precoding Matrix Indicator (PMI)

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. A fixed transport format (FRC) is configured for all
requirements.

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, , is60% 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
NR ., 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

In the definition of y, for PUSCH 3-1 single PMI and PUSCH 1-2 multiple PMI requirements, t_ ., 4, isthe

throughput measured at [TBD] using random precoding, and t the throughput measured at [TBD] with

ue? followd, follow2
precoders configured according to the UE reports.

9.4.1 Single PMI
9411 Minimum requirement PUSCH 3-1 (Cell-Specific Reference Symbols)

94.111 FDD

For the parameters specified in Table 9.4.1.1.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.4.1.1.1-2.
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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 EVA5
Precoding granularity PRB 50
Correlation and
) . Low 2 x 2
antenna configuration
Downlink DPa dB -3
power
allocation Ps dB -3
N 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
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).

Table 9.4.1.1.1-2 Minimum requirement (FDD)

Parameter Test 1
y 1.1
UE Category 1-8

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, 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
Correlation and
! . Low 2 x 2
antenna configuration
Downlink DA dB -3
power
allocation Ps dB -3
N dB[mW/15kHZ] 98
Reporting mode PUSCH 3-1
Reporting interval ms 1
PMI delay (Note 2) ms 10o0r 11
Measurement channel R.10 TDD
OCNG Pattern OP.1 TDD
Max number of HARQ 4
transmissions
Redundancy version {0.1.2,3}
coding sequence
ACK/NACK feedback Multiplexin
mode b 9
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 1-8

Minimum requirement PUCCH 2-1 (Cell-Specific Reference Symbols)

FDD

For the parameters specified in Table 9.4.1.2.1-1, and using the downlink physical channels specified in Annex C, 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 [EVA5]
Correlation and
. . Low 4 x 2
antenna configuration
Downlink DA dB -6
power
allocation Ps dB -6
N dB[mW/15KHz] 98
PMI delay ms 8or9
Reporting mode PUCCH 2-1 (Note 6)
Reporting periodicity ms Npd = 2
Physical channel for
chl reporting PUSCH (Note 3)
PUCCH Report Type 2
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)

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).

To avoid collisions between HARQ-ACK and wideband CQI/PMI or
subband CQ)], 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.
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.

In the case where wideband PMI is reported, data is to be
transmitted on the most recently used subband.

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.

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Table 9.4.1.2.1-2 Minimum requirement (FDD)

Test 1
y 1.2
UE Category 1-8

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, the
minimum requirements are specified in Table 9.4.1.2.2-2.
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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 EVAS
Correlatlop and. Low 4 x 2
antenna configuration
Downlink DA dB -6
power
allocation Ps dB -6
(1)
Nge dB[MW/15kHz] -98
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
cqgi-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 1-8

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, 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
CSil reference signals 15....18
CSI-RS periodicity and
subframe offset [5/1]
Tesirs / Icsi-rs
CSI-RS reference [6]
signal configuration
CodeBookSubsetRestr [0x0000 0000
iction bitmap 0000 FFFF]
Downlink Pa dB (]
power Ps dB [0]
allocation Pc 4B (3]
N dB[mW/15kHz] 98
Reporting mode PUSCH 3-1
Reporting interval ms 5
PMI delay (Note 2) ms 8
Measurement channel R. 42 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
/4 [1.2]
UE Category 1-8

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, 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 polalized
Cell-specific reference Antenna ports
signals 0,1
. Antenna ports
CSl reference signals 15....22
CSI-RS periodicity and
subframe offset [5/ 4]
Tesirs / lesirs
CSI-RS reference
signal configuration [0
[0x000 0000
CodeBookSubsetRestr 001F FFEO
iction bitmap 0000 0000
FFFF]
Downlink Pa dB [0]
power Ps dB [0]
allocation Pc 4B 6]
N dB[mW/15kHz] 98
Reporting mode PUSCH 3-1
Reporting interval ms 5
PMI delay (Note 2) ms [10]
Measurement channel TBD
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 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).

Note 3: PDCCH DCI format 0 with a trigger for aperiodic
CQlI 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 TBD

Table 9.4.1.3.2-2 Minimum requirement (TDD)

Parameter Test 1
y TBD
UE Category 1-8
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9.4.1a Void
9.4.1a.1 Void

9.4.1a.1.1 Void

9.4.1a.1.2 Void9.4.2 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, the

minimum requirements are specified in 9.4.2.1.1-2.

ETSI TS 136 101 V10.6.0 (2012-03)

Table 9.4.2.1.1-1 PMI test for single-layer (FDD)

coding sequence

Parameter Unit Test 1
Bandwidth MHz 10
Transmission mode 6
Propagation channel EPA5
Precoding granularity
(only for reporting and PRB 6
following PMI)
Correlation and
! . Low 2 x 2
antenna configuration
Downlink DA dB -3
power
allocation Ps dB -3
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
2-8
OCNG Pattern OP.1 FDD
Max number of HARQ 4
transmissions
Redundancy version {0.1,2,3}

eNB downlink before SF#(n+4)

used.

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

Note 3:  One/two sided dynamic OCNG Pattern OP.1/2
FDD as described in Annex A.5.1.1/2 shall be
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Table 9.4.2.1.1-2 Minimum requirement (FDD)

Parameter Test 1
y 1.2
UE Category 1-8

9.4.2.1.2 TDD

For the parameters specified in Table 9.4.2.1.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in 9.4.2.1.2-2.

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 EPA5
Precoding granularity
(only for reporting and PRB 6
following PMI)
Correlation and
) . Low 2 x 2
antenna configuration
Downlink DA dB -3
power
allocation Ps dB -3
N dB[mW/15kHZ] 98
Reporting mode PUSCH 1-2
Reporting interval ms 1
PMI delay ms 10o0r11
R.11-3 TDD
for UE
Category 1
Measurement channel R.11 TDD for
UE Category
2-8
OCNG Pattern OP.1 TDD
Max number of HARQ 4
transmissions
Redur_1dancy 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 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.
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Table 9.4.2.1.2-2 Minimum requirement (TDD)

Parameter Test 1
y 1.2
UE Category 1-8
94.2.2 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, the
minimum requirements are specified in Table 9.4.2.2.1-2.

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 EVA5
Correlation and
! . Low 4 x 2
antenna configuration
Downlink DA dB -6
power
allocation Ps dB -6
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 1-8

94222 TDD

For the parameters specified in Table 9.4.2.2.2-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.4.2.2.2-2.
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For the parameters specified in Table 9.4.2.3.1-1, and using the downlink physical channels specified in Annex C, the
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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 EVAS
Correlatlop and. Low 4 x 2
antenna configuration
Downlink DA dB -6
power
allocation Ps dB -6
N 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 FDD
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 1-8

Minimum requirement PUSCH 1-2 (CSI Reference Symbol)

FDD

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 EVA5
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
CSI-RS periodicity and
subframe offset [5/1]
Tcsirs / lcsirs
CSI-RS reference (8]
signal configuration
CodeBookSubsetRestr [0x0000 0000
iction bitmap 0000 FFFF]
Downlink Pa dB (]
power Ps dB [0]
allocation Pc 4B (3]
N dB[mW/15kHz] 98
Reporting mode PUSCH 1-2
Reporting interval ms 5
PMI delay ms 8
R.43-1 FDD
for UE
Category 1,
Measurement channel R.43 EDD for
UE Category
2-8

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
[ [1.3]
UE Category 1-8
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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, 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
Correlation modeling High, Qross
polalized
Cell-specific reference Antenna ports
signals 0,1
. Antenna ports
CSl reference signals 15...22
CSI-RS periodicity and
subframe offset [5/ 4]
Tesirs / lesirs
CSI-RS reference
signal configuration (4l
[0x000 0000
CodeBookSubsetRestr 001F FFEO
iction bitmap 0000 0000
FFFF]
Downlink Pa dB (]
power Ps dB [0]
allocation Pc ab 6]
N dB[mW/15kHz] 98
Reporting mode PUSCH 1-2
Reporting interval ms 5 (Note 4)
PMI delay ms 8
R.43-1 TDD
for UE
Category 1,
Measurement channel R.43 TDD for
UE Category
2-8
OCNG Pattern OP.1 FDD
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)

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:

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
on uplink SF#3 and #8.

Note 5:

Randomization of the principle beam direction
shall be used as specified in TBD
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Table 9.4.2.3.2-2 Minimum requirement (TDD)

Parameter Test 1
y TBD
UE Category 1-8

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.

For fixed rank 1 transmission, the Rl and PMI reporting is restricted to two single-layer precoders, For fixed rank 2
transmission, the Rl and PMI reporting is restricted to one two-layer precoder, For follow RI transmission, 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.

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> vy;;

b) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 2 shall be > y,;

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband CQI is selected
according to Table A.4-3a.

For the parameters specified in Table 9.5.1.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.5.1.1-2.
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Table 9.5.1.1-1 Rl Test (FDD)

Parameter Unit Test 1 |  Test2 |  Test3
Bandwidth MHz 10
PDSCH transmission mode 4
Downlink power Pa dB -3
allocation Os dB 3

Propagation co_ndltlor_l and 2% 2 EPAS
antenna configuration
000011 for fixed RI =1

010000 for fixed Rl = 2

CodeBookSubsetRestriction

bitmap 010011 for UE reported RI
Antenna correlation Low Low High
) . Fixed RI=2 and Fixed RI=1 Fixed RI=2
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 (Note 4)
Physical channel for CQI/PMI
reporting PUCCH Format 2
PUCCH Report Type for >
CQI/PMI
Physical channel for RI PUSCH (Note 3)
reporting
PUCCH Report Type for RI 3
Reporting periodicity ms Npa= 5
PMI and CQI delay ms 8
cqgi-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 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 N/A
% 1 N/A 1.1
UE Category 2-8 2-8 2-8

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 RI and that obtained when
transmitting with fixed rank 2 shall be> v,;

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband CQI is selected
according to Table A.4-3a.

For the parameters specified in Table 9.5.1.2-1, and using the downlink physical channels specified in Annex C, 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
Downlink power Pa dB -3
allocation PR dB 3

Uplink downlink configuration
Special subframe
configuration
Propagation condition and
antenna configuration

_ 000011 for fixed RI = 1
CodeBookSubsetRestriction 010000 for fixed RI = 2

2 x 2 EPA5S

bitmap 010011 for UE reported RI
Antenna correlation Low Low High
) . Fixed RI=2 and Fixed RI=1 Fixed RI=2
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 according to Table A.4-2 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 CQI is discarded.

Table 9.5.1.2-2 Minimum requirement (TDD)

Test 1 Test 2 Test 3
" N/A 1.05 N/A
% 1 N/A 1.1
UE Category 2-8 2-8 2-8

9.5.2 Minimum requirement (CSI Reference Symbols)

9521 FDD

The minimum performance requirement in Table 9.5.2.1-2 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 > 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> vy;

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband CQI is selected
according to Table A.4-3e or Table A.4-3f.

For the parameters specified in Table 9.5.2.1-1, and using the downlink physical channels specified in Annex C, the
minimum requirements are specified in Table 9.5.2.1-2.
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Table 9.5.2.1-1 Rl Test (FDD)

Parameter Unit Test 1 |  Test2 |  Test3
Bandwidth MHz 10
PDSCH transmission mode 9
Downlink power P a8 ol
allocation Ps dB [0]
Pc dB [0]
Propagation co_ndltlor_l and 2 % 2 EPAS
antenna configuration
Cell-specific reference signals Antenna ports [0]
CSl reference signals Antenna ports 15, 16
CSI-RS periodicity and
subframe offset [5/1]
Tcsirs / Acsirs
CSil reference signal [6]
configuration
- 000011 for fixed RI = 1
CodeBookﬁil:r?qzeptRestnctlon 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 .08 .08
| 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 2
CQI/PMI
Physical channel for RI
reporting PUCCH Format 2
PUCCH Report Type for RI 3
Reporting periodicity ms Npa =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 according to Section.2 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 O 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.

Table 9.5.2.1-2 Minimum requirement (FDD)

Test 1 Test 2 Test 3
" N/A [TBD] [TBD]
% [TBD] N/A N/A
UE Category 2-8 2-8 2-8
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9522 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> vy;;

b) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 2 shall be > y,;

TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband CQI is selected
according to Table A.4-3e or Table A.4-3f.

For the parameters specified in Table 9.5.2.2-1, and using the downlink physical channels specified in Annex C., the
minimum requirements are specified in Table 9.5.2.2-2.
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#8.

Parameter Unit Test 1 |  Test2 |  Test3
Bandwidth MHz 10
PDSCH transmission mode 9
Downlink power P a8 ol
allocation Ps dB [0]
Pc dB [O]
Uplink downlink configuration [1]
Special subframe 4
configuration
Propagation condltlor_l and 2% 2 EPAS
antenna configuration
Cell-specific reference signals Antenna ports [0]
CSil reference signals Antenna ports 15, 16
CSil reference signal
configuration (4l
CSI-RS periodicity and
subframe offset [5/4]
Tcsirs / Acsirs
L 000011 for fixed RI = 1
CodeBookﬁ#gze;Restnctlon 010000 for fixed RI = 2
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
| 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 char_mel for RI PUCCH Format 2
reporting
Reporting periodicity ms Npg =5
PMI and CQI delay ms [10]
ACK/NACK feedback mode Bundling
cqgi-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 according to Section A.2 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

Table 9.5.2.2-2 Minimum requirement (TDD)

Test 1 Test 2 Test 3
" N/A [TBD] [TBD]
% [TBD] N/A N/A
UE Category 2-8 2-8 2-8

ETSI



3GPP TS 36.101 version 10.6.0 Release 10 192 ETSI TS 136 101 V10.6.0 (2012-03)

10 Performance requirement (MBMS)

10.1 FDD (Fixed Reference Channel)

The parameters specified in Table 10.1-1 are valid for all FDD tests unless otherwise stated. For the requirements
defined in this section, the difference between CRS EPRE and the MBSFN RS EPRE should be set to 0 dB asthe UE
demodulation performance might be different when this condition is not met (e.g. in scenarios where power offsets are
present, such as scenarios when reserved cells are present).

Table 10.1-1: Common Test Parameters (FDD)

Parameter Unit Value
Number of HARQ Processes None
processes
kHz 15 kHz

Subcarrier spacing

Allocated subframes per
Radio Frame (Note 1)
Number of OFDM
symbols for PDCCH

Cyclic Prefix Extended

Notel: For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS,
in line with TS 36.331.

6 subframes

2

10.1.1 Minimum requirement

The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which
the UE has capabilities for MBMS.

For the parameters specified in Table 10.1-1 and Table 10.1.1-1 and Annex A.3.8.1, the average downlink SNR shall be
below the specified value for the BLER shown in Table 10.1.1-2.

Table 10.1.1-1: Test Parameters for Testing

Parameter Unit Test 1-4
Downlink power Pa d8 0
allocation Ps dB 0 (Note 1)
N, at antenna port dBm/15kHz -98
Notel: P,=0
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Table 10.1.1-2: Minimum performance
Test Bandwidth Reference OCNG Propagation | Correlation Reference value MBMS
number Channel Pattern condition Matrix and BLER SNR(dB) UE
antenna (%) Category

1 10 MHz R.37 FDD OP.4 MBSFN 1x2 low 1 4.1 1-8
FDD channel

2 10 MHz R.38 FDD OP.4 model (Table 11.0 1-8
FDD B.2.6-1)

3 10 MHz R.39 FDD OP.4 20.1 2-8
FDD

5.0MHz R.39-1 FDD OP.4 20.5 1

FDD

4 1.4 MHz R.40 FDD OP.4 6.6 1-8
FDD

10.2 TDD (Fixed Reference Channel)

The parameters specified in Table 10.2-1 are valid for all TDD tests unless otherwise stated. For the requirements
defined in this section, the difference between CRS EPRE and the MBSFN RS EPRE should be set to 0 dB asthe UE
demodulation performance might be different when this condition is not met (e.g. in scenarios where power offsets are
present, such as scenarios when reserved cells are present).

Table 10.2-1: Common Test Parameters (TDD)

Parameter Unit Value
Number of HARQ Processes None
processes
Subcarrier spacing kHz 15 kHz
Allocated subframes per
Radio Frame (Note 1) 5 subframes
Number of OFDM 5
symbols for PDCCH
Cyclic Prefix Extended
Notel: For TDD mode, in line with TS 36.331, Uplink-Downlink Configuration 5 is
proposed, up to 5 subframes (#3/4/7/8/9) are available for MBMS.

10.2.1 Minimum requirement

The receive characteristic of MBMS is determined by the BLER. The requirement isvalid for all RRC states for which
the UE has capabilities for MBMS.

For the parameters specified in Table 10.2-1 and Table 10.2.1-1 and Annex A.3.8.2, the average downlink SNR shall be
below the specified value for the BLER shown in Table 10.2.1-2.

Table 10.2.1-1: Test Parameters for Testing

Parameter Unit Test 1-4
Downlink power Pa dB 0
allocation pB dB 0 (Note 1)
N, at antenna port dBm/15kHz -98
Note 1: PB =0
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Test Bandwidth Reference OCNG Propagation | Correlation Reference value MBMS
number Channel Pattern condition Matrix and BLER SNR(dB) UE
antenna (%) Category

1 10 MHz R.37 TDD OP.4 MBSFN 1x2 low 1 3.4 1-8
TDD channel

2 10 MHz R.38 TDD OP.4 model (Table 111 1-8
TDD B.2.6-1)

3 10 MHz R.39 TDD OP.4 20.1 2-8
TDD

5MHz R.39-1 TDD OP.4 20.5 1

TDD

4 1.4 MHz R.40 TDD OP.4 5.8 1-8
TDD
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Annex A (normative):
Measurement channels

Al General

The throughput values defined in the measurement channels specified in Annex A, are calculated and are valid per
datastream (codeword). For multi-stream (more than one codeword) transmissions, the throughput referenced in the
minimum requirements is the sum of throughputs of all datastreams (codewords).

The UE category entry in the definition of the reference measurement channel in Annex A isonly informative and
reveals the UE categories, which can support the corresponding measurement channel. Whether the measurement
channel is used for testing a certain UE category or not is specified in the individual minimum requirements.

A.2 UL reference measurement channels

A.2.1 General

A.2.1.1 Applicability and common parameters

The following sections define the UL signal applicable to the Transmitter Characteristics (clause 6) and for the Receiver
Characteristics (clause 7) where the UL signal isrelevant.

The Reference channels in this section assume transmission of PUSCH and Demodulation Reference signal only. The
following conditions apply:

- 1 HARQ transmission
- Cyclic Prefix normal
- PUSCH hopping off
- Link adaptation off
- Demodulation Reference signal as per TS 36.211 [4] subclause 5.5.2.1.2.
Where ACK/NACK istransmitted, it is assumed to be multiplexed on PUSCH as per TS 36.212 [5] subclause 5.2.2.6.
- ACK/NACK 1 hit
- ACK/NACK mapping adjacent to Demodulation Reference symbol
- ACK/NACK resources punctured into data
- Max number of resources for ACK/NACK: 4 SC-FDMA symbols per subframe

- No CQI transmitted, no RI transmitted

A.2.1.2 Determination of payload size

The algorithm for determining the payload size A is as follows; given adesired coding rate R and radio block allocation
NRB

1. Calculate the number of channel bits N, that can be transmitted during the first transmission of a given sub-
frame.

2. Find A such that the resulting coding rateis as close to R as possible, that is,
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min|R—(A+24)/ N,

subject to

a) Aisavalid TB size according to section 7.1.7 of TS 36.213 [6] assuming an allocation of Ngg resource
blocks.

b) Segmentation is not included in this formula, but should be considered in the TBS calculation.

¢) For RMC-s, which at the nominal target coding rate do not cover al the possible UE categories for the
given modulation, reduce the target coding rate gradually (within the same modulation), until the
maximal possible number of UE categoriesis covered.

3. If there is more than one A that minimises the equation above, then the larger value is chosen per default.

A.2.1.3 Overview of UL reference measurement channels

In Table A.2.1.3-1 are listed the UL reference measurement channels specified in annexes A.2.2 and A.2.3 of this
release of TS 36.1011. Thistable isinformative and serves only to a better overview. The reference for the concrete

reference measurement channels and corresponding implementation’ s parameters as to be used for requirements are
annexes A.2.2 and A.2.3 as appropriate.
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Table A.2.1.3-1: Overview of UL reference measurement channels

Duplex | Table Name BW | Mod TCR | RB g?f ggt Notes
set | eg
FDD, Full RB allocation, QPSK
FDD Table A.2.2.1.1-1 1.4 QPSK 1/3 6 21
FDD Table A.2.2.1.1-1 3 QPSK 1/3 15 21
FDD Table A.2.2.1.1-1 5 QPSK 1/3 25 21
FDD Table A.2.2.1.1-1 10 QPSK 1/3 50 21
FDD Table A.2.2.1.1-1 15 QPSK 1/5 75 21
FDD Table A.2.2.1.1-1 20 QPSK 1/6 100 =1
FDD, Full RB allocation, 16-QAM
FDD Table A.2.2.1.2-1 1.4 16QAM 3/4 6 21
FDD Table A.2.2.1.2-1 3 16QAM 1/2 15 21
FDD Table A.2.2.1.2-1 5 16QAM 1/3 25 21
FDD Table A.2.2.1.2-1 10 16QAM 3/4 50 22
FDD Table A.2.2.1.2-1 15 16QAM 1/2 75 22
FDD Table A.2.2.1.2-1 20 16QAM 1/3 100 22
FDD, Partial RB allocation, QPSK, 1.4 MHz
FDD Table A.2.2.2.1-1 1.4 QPSK 1/3 1 21
FDD Table A.2.2.2.1-1 1.4 QPSK 1/3 2 21
FDD Table A.2.2.2.1-1 1.4 QPSK 1/3 3 21
FDD Table A.2.2.2.1-1 1.4 QPSK 1/3 4 21
FDD Table A.2.2.2.1-1 1.4 QPSK 1/3 5 21
FDD, Partial RB allocation, QPSK, 3 MHz
FDD Table A.2.2.2.1-2 3 QPSK 1/3 1 21
FDD Table A.2.2.2.1-2 3 QPSK 1/3 2 21
FDD Table A.2.2.2.1-2 3 QPSK 1/3 3 21
FDD Table A.2.2.2.1-2 3 QPSK 1/3 4 21
FDD Table A.2.2.2.1-2 3 QPSK 1/3 5 21
FDD Table A.2.2.2.1-2 3 QPSK 1/3 6 21
FDD Table A.2.2.2.1-2 3 QPSK 1/3 10 21
FDD, Partial RB allocation, QPSK, 5 MHz
FDD Table A.2.2.2.1-3 5 QPSK 1/3 1 21
FDD Table A.2.2.2.1-3 5 QPSK 1/3 2 21
FDD Table A.2.2.2.1-3 5 QPSK 1/3 5 21
FDD Table A.2.2.2.1-3 5 QPSK 1/3 6 21
FDD Table A.2.2.2.1-3 5 QPSK 1/3 8 21
FDD Table A.2.2.2.1-3a 5 QPSK 1/3 10 21
FDD Table A.2.2.2.1-3a 5 QPSK 1/3 15 21
FDD Table A.2.2.2.1-3a 5 QPSK 1/3 18 21
FDD Table A.2.2.2.1-3a 5 QPSK 1/3 20 21
FDD Table A.2.2.2.1-3a 5 QPSK 1/3 24 21
FDD, Partial RB allocation, QPSK, 10 MHz
FDD Table A.2.2.2.1-4 10 QPSK 1/3 1 21
FDD Table A.2.2.2.1-4 10 QPSK 1/3 2 21
FDD Table A.2.2.2.1-4 10 QPSK 1/3 5 21
FDD Table A.2.2.2.1-4 10 QPSK 1/3 6 21
FDD Table A.2.2.2.1-4 10 QPSK 1/3 8 21
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FDD Table A.2.2.2.1-4 10 QPSK 1/3 10 21
FDD Table A.2.2.2.1-4 a 10 QPSK 1/3 12 21
FDD Table A.2.2.2.1-4 a 10 QPSK 1/3 15 21
FDD Table A.2.2.2.1-4a 10 QPSK 1/3 16 21
FDD Table A.2.2.2.1-4a 10 QPSK 1/3 18 21
FDD Table A.2.2.2.1-4a 10 QPSK 1/3 20 21
FDD Table A.2.2.2.1-4a 10 QPSK 1/3 24 21
FDD Table A.2.2.2.1-4a 10 QPSK 1/3 25 21
FDD Table A.2.2.2.1-4b 10 QPSK 1/3 27 21
FDD Table A.2.2.2.1-4b 10 QPSK 1/3 30 21
FDD Table A.2.2.2.1-4b 10 QPSK 1/3 36 21
FDD Table A.2.2.2.1-4b 10 QPSK 1/3 40 21
FDD Table A.2.2.2.1-4b 10 QPSK 1/3 48 21

FDD, Partial RB allocation, QPSK, 15 MHz
FDD Table A.2.2.2.1-5 15 QPSK 1/3 1 21
FDD Table A.2.2.2.1-5 15 QPSK 1/3 2 21
FDD Table A.2.2.2.1-5 15 QPSK 1/3 5 21
FDD Table A.2.2.2.1-5 15 QPSK 1/3 6 21
FDD Table A.2.2.2.1-5 15 QPSK 1/3 8 21
FDD Table A.2.2.2.1-5 15 QPSK 1/3 9 21
FDD Table A.2.2.2.1-5a 15 QPSK 1/3 10 21
FDD Table A.2.2.2.1-5a 15 QPSK 1/3 16 21
FDD Table A.2.2.2.1-5a 15 QPSK 1/3 18 21
FDD Table A.2.2.2.1-5a 15 QPSK 1/3 20 21
FDD Table A.2.2.2.1-5a 15 QPSK 1/3 24 21
FDD Table A.2.2.2.1-5a 15 QPSK 1/3 25 21
FDD Table A.2.2.2.1-5b 15 QPSK 1/3 27 21
FDD Table A.2.2.2.1-5b 15 QPSK 1/3 36 21
FDD Table A.2.2.2.1-5b 15 QPSK 1/3 40 21
FDD Table A.2.2.2.1-5b 15 QPSK 1/3 48 21
FDD Table A.2.2.2.1-5b 15 QPSK 1/3 50 21
FDD Table A.2.2.2.1-5b 15 QPSK 1/3 54 21
FDD, Partial RB allocation, QPSK, 20 MHz
FDD Table A.2.2.2.1-6 20 QPSK 1/3 1 21
FDD Table A.2.2.2.1-6 20 QPSK 1/3 2 21
FDD Table A.2.2.2.1-6 20 QPSK 1/3 5 21
FDD Table A.2.2.2.1-6 20 QPSK 1/3 6 21
FDD Table A.2.2.2.1-6 20 QPSK 1/3 8 21
FDD Table A.2.2.2.1-6 20 QPSK 1/3 10 21
FDD Table A.2.2.2.1-6a 20 QPSK 1/3 16 21
FDD Table A.2.2.2.1-6a 20 QPSK 1/3 18 21
FDD Table A.2.2.2.1-6a 20 QPSK 1/3 20 21
FDD Table A.2.2.2.1-6a 20 QPSK 1/3 24 21
FDD Table A.2.2.2.1-6a 20 QPSK 1/3 25 21
FDD Table A.2.2.2.1-6a 20 QPSK 1/3 48 21
FDD Table A.2.2.2.1-6b 20 QPSK 1/3 50 21
FDD Table A.2.2.2.1-6b 20 QPSK 1/3 54 21
FDD Table A.2.2.2.1-6b 20 QPSK 1/5 75 21
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FDD, Partial RB allocation, 16-QAM, 1.4 MHz
FDD Table A.2.2.2.2-1 1.4 | 16QAM 3/4 1 21
FDD Table A.2.2.2.2-1 1.4 | 16QAM 3/4 5 21
FDD, Partial RB allocation, 16-QAM, 3 MHz
FDD Table A.2.2.2.2-2 3 16QAM 3/4 1 21
FDD Table A.2.2.2.2-2 3 16QAM 3/4 4 21
FDD Table A.2.2.2.2-2 3 16QAM 3/4 6 21
FDD, Partial RB allocation, 16-QAM, 5 MHz
FDD Table A.2.2.2.2-3 5 16QAM 3/4 1 21
FDD Table A.2.2.2.2-3 5 16QAM 3/4 8 21
FDD, Partial RB allocation, 16-QAM, 10 MHz
FDD Table A.2.2.2.2-4 10 16QAM 3/4 1 21
FDD Table A.2.2.2.2-4 10 16QAM 3/4 12 21
FDD Table A.2.2.2.2-4 10 16QAM 1/2 16 21
FDD Table A.2.2.2.2-4 10 16QAM 3/4 30 22
FDD Table A.2.2.2.2-4 10 16QAM 3/4 36 22
FDD, Partial RB allocation, 16-QAM, 15 MHz
FDD Table A.2.2.2.2-5 15 16QAM 3/4 1 21
FDD Table A.2.2.2.2-5 15 | 16QAM | 3/4 6 z1
FDD Table A.2.2.2.2-5 15 16QAM 3/4 8 z1
FDD Table A.2.2.2.2-5 15 16QAM 3/4 9 z1
FDD Table A.2.2.2.2-5 15 16QAM 1/2 16 21
FDD Table A.2.2.2.2-5 15 16QAM 1/2 18 z1
FDD Table A.2.2.2.2-5a 15 16QAM 1/3 20 z1
FDD Table A.2.2.2.2-5a 15 16QAM 1/3 24 z1
FDD, Partial RB allocation, 16-QAM, 20 MHz
FDD Table A.2.2.2.2-6 20 16QAM 3/4 1 21
FDD Table A.2.2.2.2-6 20 16QAM 3/4 2 z1
FDD Table A.2.2.2.2-6 20 16QAM 12 16 z1
FDD Table A.2.2.2.2-6 20 16QAM 1/2 18 21
FDD Table A.2.2.2.2-6 20 | 16QAM | 13 | 20 z1
FDD Table A.2.2.2.2-6 20 16QAM 1/3 24 z1
FDD Table A.2.2.2.2-6 20 16QAM 12 75 22
FDD, Sustained data rate
FDD Table A.2.2.3-1 R.1-1 FDD 10 QPSK | 0.31 | 40 21
FDD Table A.2.2.3-1 R.1-2 FDD 10 QPSK | 0.31 | 40 21
FDD Table A.2.2.3-1 R.1-3 FDD 20 QPSK | 0.31 | 90 22
FDD Table A.2.2.3-1 R.1-3A FDD 10 QPSK | 0.31 | 40 21
FDD Table A.2.2.3-1 R.1-4 FDD 20 QPSK | 0.31 | 90 22
TDD, Full RB allocation, QPSK
TDD Table A.2.3.1.1-1 1.4 QPSK 1/3 6 21
TDD Table A.2.3.1.1-1 3 QPSK 1/3 15 21
TDD Table A.2.3.1.1-1 5 QPSK 1/3 25 21
TDD Table A.2.3.1.1-1 10 QPSK 1/3 50 21
TDD Table A.2.3.1.1-1 15 QPSK 1/5 75 21
TDD Table A.2.3.1.1-1 20 QPSK 1/6 | 100 21
TDD, Full RB allocation, 16-QAM
TDD Table A.2.3.1.2-1 | 14 | 160am | 34 | 6 | B
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TDD Table A.2.3.1.2-1 3 16QAM 1/2 15 21
TDD Table A.2.3.1.2-1 5 16QAM 1/3 25 21
TDD Table A.2.3.1.2-1 10 16QAM 3/4 50 =2
TDD Table A.2.3.1.2-1 15 16QAM 1/2 75 22
TDD Table A.2.3.1.2-1 20 16QAM 1/3 100 22

TDD, Partial RB allocation, QPSK, 1.4 MHz
TDD Table A.2.3.2.1-1 1.4 QPSK 1/3 1 21
TDD Table A.2.3.2.1-1 1.4 QPSK 1/3 2 21
TDD Table A.2.3.2.1-1 1.4 QPSK 1/3 3 21
TDD Table A.2.3.2.1-1 1.4 QPSK 1/3 4 21
TDD Table A.2.3.2.1-1 1.4 QPSK 1/3 5 21
TDD, Partial RB allocation, QPSK, 3 MHz
TDD Table A.2.3.2.1-2 3 QPSK 1/3 1 21
TDD Table A.2.3.2.1-2 3 QPSK 1/3 2 21
TDD Table A.2.3.2.1-2 3 QPSK 1/3 3 21
TDD Table A.2.3.2.1-2 3 QPSK 1/3 4 21
TDD Table A.2.3.2.1-2 3 QPSK 1/3 5 21
TDD Table A.2.3.2.1-2 3 QPSK 1/3 6 21
TDD Table A.2.3.2.1-2 3 QPSK 1/3 10 21
TDD, Partial RB allocation, QPSK, 5 MHz
TDD Table A.2.3.2.1-3 5 QPSK 1/3 1 21
TDD Table A.2.3.2.1-3 5 QPSK 1/3 2 21
TDD Table A.2.3.2.1-3 5 QPSK 1/3 5 21
TDD Table A.2.3.2.1-3 5 QPSK 1/3 6 21
TDD Table A.2.3.2.1-3 5 QPSK 1/3 8 21
TDD Table A.2.3.2.1-3a 5 QPSK 1/3 10 21
TDD Table A.2.3.2.1-3a 5 QPSK 1/3 15 21
TDD Table A.2.3.2.1-3a 5 QPSK 1/3 18 21
TDD Table A.2.3.2.1-3a 5 QPSK 1/3 20 21
TDD Table A.2.3.2.1-3a 5 QPSK 1/3 24 21
TDD, Partial RB allocation, QPSK, 10 MHz
TDD Table A.2.3.2.1-4 10 QPSK 1/3 1 21
TDD Table A.2.3.2.1-4 10 QPSK 1/3 2 21
TDD Table A.2.3.2.1-4 10 QPSK 1/3 5 21
TDD Table A.2.3.2.1-4 10 QPSK 1/3 6 21
TDD Table A.2.3.2.1-4 10 QPSK 1/3 8 21
TDD Table A.2.3.2.1-4 10 QPSK 1/3 10 21
TDD Table A.2.3.2.1-4a 10 QPSK 1/3 12 21
TDD Table A.2.3.2.1-4a 10 QPSK 1/3 16 21
TDD Table A.2.3.2.1-4a 10 QPSK 1/3 18 21
TDD Table A.2.3.2.1-4a 10 QPSK 1/3 20 21
TDD Table A.2.3.2.1-4a 10 QPSK 1/3 24 21
TDD Table A.2.3.2.1-4a 10 QPSK 1/3 25 21
TDD Table A.2.3.2.1-4b 10 QPSK 1/3 27 21
TDD Table A.2.3.2.1-4b 10 QPSK 1/3 30 21
TDD Table A.2.3.2.1-4b 10 QPSK 1/3 36 21
TDD Table A.2.3.2.1-4b 10 QPSK 1/3 40 21
TDD Table A.2.3.2.1-4b 10 QPSK 1/3 48 21
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TDD, Partial RB allocation, QPSK, 15 MHz
TDD Table A.2.3.2.1-5 15 QPSK 13 1 21
TDD Table A.2.3.2.1-5 15 QPSK 13 2 21
TDD Table A.2.3.2.1-5 15 QPSK 1/3 5 21
TDD Table A.2.3.2.1-5 15 QPSK 1/3 6 21
TDD Table A.2.3.2.1-5 15 QPSK 13 8 21
TDD Table A.2.3.2.1-5 15 QPSK 13 10 21
TDD Table A.2.3.2.1-5a 15 QPSK 1/3 16 21
TDD Table A.2.3.2.1-5a 15 QPSK 1/3 18 21
TDD Table A.2.3.2.1-5a 15 QPSK 13 20 21
TDD Table A.2.3.2.1-5a 15 QPSK 13 24 21
TDD Table A.2.3.2.1-5a 15 QPSK 1/3 25 21
TDD Table A.2.3.2.1-5a 15 QPSK 1/3 27 21
TDD Table A.2.3.2.1-5b 15 QPSK 13 36 21
TDD Table A.2.3.2.1-5b 15 QPSK 13 40 21
TDD Table A.2.3.2.1-5b 15 QPSK 1/3 48 21
TDD Table A.2.3.2.1-5b 15 QPSK 13 50 21
TDD Table A.2.3.2.1-5b 15 QPSK 13 54 21
TDD, Partial RB allocation, QPSK, 20 MHz
TDD Table A.2.3.2.1-6 20 QPSK 1/3 1 21
TDD Table A.2.3.2.1-6 20 QPSK 1/3 2 21
TDD Table A.2.3.2.1-6 20 QPSK 13 5 21
TDD Table A.2.3.2.1-6 20 QPSK 13 6 21
TDD Table A.2.3.2.1-6 20 QPSK 1/3 8 21
TDD Table A.2.3.2.1-6 20 QPSK 1/3 10 21
TDD Table A.2.3.2.1-6a 20 QPSK 13 18 21
TDD Table A.2.3.2.1-6a 20 QPSK 13 20 21
TDD Table A.2.3.2.1-6a 20 QPSK 1/3 24 21
TDD Table A.2.3.2.1-6a 20 QPSK 1/3 25 21
TDD Table A.2.3.2.1-6a 20 QPSK 13 48 21
TDD Table A.2.3.2.1-6a 20 QPSK 13 50 21
TDD Table A.2.3.2.1-6b 20 QPSK 1/3 54 21
TDD Table A.2.3.2.1-6b 20 QPSK 1/5 75 21
TDD, Partial RB allocation, 16-QAM, 1.4 MHz
TDD Table A.2.3.2.2-1 1.4 16QAM 3/4 1 21
TDD Table A.2.3.2.2-1 1.4 16QAM 3/4 5 21
TDD, Partial RB allocation, 16-QAM, 3 MHz
TDD Table A.2.3.2.2-2 3 16QAM 3/4 21
TDD Table A.2.3.2.2-2 16QAM 3/4 4 21
TDD, Partial RB allocation, 16-QAM, 5 MHz
TDD Table A.2.3.2.2-3 5 16QAM 3/4 1 21
TDD Table A.2.3.2.2-3 5 16QAM 3/4 8 21
TDD, Partial RB allocation, 16-QAM, 10 MHz
TDD Table A.2.3.2.2-4 10 16QAM 3/4 1 21
TDD Table A.2.3.2.2-4 10 16QAM 3/4 12 21
TDD Table A.2.3.2.2-4 10 16QAM 12 16 21
TDD Table A.2.3.2.2-4 10 16QAM 13 24 21
TDD Table A.2.3.2.2-4 10 16QAM 3/4 30 22
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TDD Table A.2.3.2.2-4 | 10 | 160am | 34 | 36 | | 22 |
TDD, Partial RB allocation, 16-QAM, 15 MHz
TDD Table A.2.3.2.2-5 15 16QAM | 3/4 1 21
TDD Table A.2.3.2.2-5 15 16QAM 1/2 16 21
TDD Table A.2.3.2.2-5 15 16QAM | 3/4 36 22
TDD, Partial RB allocation, 16-QAM, 20 MHz
TDD Table A.2.3.2.2-6 20 16QAM | 3/4 1 21
TDD Table A.2.3.2.2-6 20 16QAM 1/2 18 21
TDD Table A.2.3.2.2-6 20 16QAM | 3/4 50 22
TDD Table A.2.3.2.2-6 20 16QAM 1/2 75 22
TDD, Sustained data rate
TDD Table A.2.3.3-1 R.1-1 TDD 10 QPSK | 0.43 | 40 21
TDD Table A.2.3.3-1 R.1-2 TDD 10 QPSK | 0.61 | 40 22
TDD Table A.2.3.3-1 R.1-3 TDD 20 QPSK | 0.49 | 90 22
TDD Table A.2.3.3-1 R.1-3B TDD 15 QPSK | 0.42 | 60 22
TDD Table A.2.3.3-1 R.1-4 TDD 20 QPSK | 0.49 | 90 22

A.2.2 Reference measurement channels for FDD

A.2.2.1 Full RB allocation

A2.211 QPSK

Table A.2.2.1.1-1 Reference Channels for QPSK with full RB allocation

Parameter Unit Value

Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
DFT-OFDM Symbols per Sub-Frame 12 12 12 12 12 12
Modulation QPSK | QPSK | QPSK | QPSK | QPSK | QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/5 1/6
Payload size Bits 600 1544 | 2216 | 5160 | 4392 | 4584
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub-Frame 1 1 1 1 1 1
(Note 1)
Total number of bits per Sub-Frame Bits 1728 | 4320 | 7200 | 14400 | 21600 | 28800
Total symbols per Sub-Frame 864 2160 | 3600 | 7200 | 10800 | 14400
UE Category 21 =21 21 21 21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached

to each Code Block (otherwise L = 0 Bit)
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A2212  16-QAM

Table A.2.2.1.2-1 Reference Channels for 16-QAM with full RB allocation

Parameter Unit Value

Channel bandwidth MHz 14 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
DFT-OFDM Symbols per Sub-Frame 12 12 12 12 12 12
Modulation 16QAM | 16QAM | 16QAM | 16QAM | 16QAM | 16QAM
Target Coding rate 3/4 1/2 1/3 3/4 1/2 1/3
Payload size Bits 2600 4264 4968 21384 21384 19848
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub-Frame 1 1 1 4 4 4
(Note 1)
Total number of bits per Sub-Frame Bits 3456 8640 14400 28800 | 43200 57600
Total symbols per Sub-Frame 864 2160 3600 7200 10800 14400
UE Category 21 =21 =21 22 22 22
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Code Block (otherwise L = 0 Bit)

A2213  64-QAM
[FFS]

A.2.2.2 Partial RB allocation

For each channel bandwidth, various partial RB allocations are specified. The number of allocated RBsis chosen
according to val ues specified in the Tx and Rx requirements. The single allocated RB case isincluded.

The allocated RBs are contiguous and start from one end of the channel bandwidth. A single allocated RB is at one end
of the channel bandwidth.

A2.221 QPSK

Table A.2.2.2.1-1 Reference Channels for 1.4MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 1.4 1.4 1.4 1.4 1.4
Allocated resource blocks 1 2 3 4 5
DFT-OFDM Symbols per Sub- 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3
Payload size Bits 72 176 256 392 424
Transport block CRC Bits 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 288 576 864 1152 1440
Total symbols per Sub-Frame 144 288 432 576 720
UE Category 21 21 21 21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached

to each Code Block (otherwise L = 0 Bit)
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Table A.2.2.2.1-2 Reference Channels for 3MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value Value
Channel bandwidth MHz 3 3 3 3 3 3 3
Allocated resource blocks 1 2 3 4 5 6 10
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 72 176 256 392 424 600 872
Transport block CRC Bits 24 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 288 576 864 1152 1440 1728 2880
Total symbols per Sub-Frame 144 288 432 576 720 864 1440
UE Category 21 21 21 21 21 21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block
(otherwise L = 0 Bit)

Table A.2.2.2.1-3 Reference Channels for 5SMHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 5 5 5 5 5
Allocated resource blocks 1 2 5 6 8
DFT-OFDM Symbols per Sub- 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3
Payload size Bits 72 176 424 600 808
Transport block CRC Bits 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 288 576 1440 1728 2304
Total symbols per Sub-Frame 144 288 720 864 1152
UE Category 21 21 21 21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached

to each Code Block (otherwise L = 0 Bit)

Table A.2.2.2.1-3a: Reference Channels for 5MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 5 5 5 5 5
Allocated resource blocks 10 15 18 20 24
DFT-OFDM Symbols per Sub- 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3
Payload size Bits 872 1320 1864 1736 2472
Transport block CRC Bits 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 2880 4320 5184 5760 6912
Total symbols per Sub-Frame 1440 2160 2592 2880 3456
UE Category 21 21 21 21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached

to each Code Block (otherwise L = 0 Bit)
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Table A.2.2.2.1-4 Reference Channels for 10MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 10 10 10 10 10 10
Allocated resource blocks 1 2 5 6 8 10
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 72 176 424 600 808 872
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 288 576 1440 1728 2304 2880
Total symbols per Sub-Frame 144 288 720 864 1152 1440
UE Category 21 =21 21 21 =21 21

Note 1:

Code Block (otherwise L = 0 Bit)

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Table A.2.2.2.1-4a: Reference Channels for 10MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 10 10 10 10 10 10
Allocated resource blocks 12 15 16 18 20 24
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 1224 1320 1384 1864 1736 2472
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 3456 4320 4608 5184 5760 6912
Total symbols per Sub-Frame 1728 2160 2304 2592 2880 3456
UE Category 21 =21 21 21 =21 21

Note 1:

Code Block (otherwise L = 0 Bit)

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Table A.2.2.2.1-4b: Reference Channels for 10MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 10 10 10 10 10 10
Allocated resource blocks 25 27 30 36 40 48
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 2216 2792 2664 3752 4136 4264
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 7200 7776 8640 10368 11520 13824
Total symbols per Sub-Frame 3600 3888 4320 5184 5760 6912
UE Category 21 =21 21 21 21 21

Note 1:
Block (otherwise L = 0 Bit)

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
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Table A.2.2.2.1-5 Reference Channels for 15MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 15 15 15 15 15 15
Allocated resource blocks 1 2 5 6 8 9
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 72 176 424 600 808 776
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 288 576 1440 1728 2304 2592
Total symbols per Sub-Frame 144 288 720 864 1152 1296
UE Category 21 =21 21 21 =21 21

NOTE 1:

Code Block (otherwise L = 0 Bit)

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Table A.2.2.2.1-5a: Reference Channels for 15MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 15 15 15 15 15 15
Allocated resource blocks 10 16 18 20 24 25
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 872 1384 1864 1736 2472 2216
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 2880 4608 5184 5760 6912 7200
Total symbols per Sub-Frame 1440 2304 2592 2880 3456 3600
UE Category 21 =21 21 21 =21 21

NOTE 1:

Code Block (otherwise L = 0 Bit)

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Table A.2.2.2.1-5b: Reference Channels for 15MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 15 15 15 15 15 15
Allocated resource blocks 27 36 40 48 50 54
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 2792 3752 4136 4264 5160 4776
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 7776 10368 11520 13824 14400 15552
Total symbols per Sub-Frame 3888 5184 5760 6912 7200 7776
UE Category =21

NOTE 1:

Code Block (otherwise L = 0 Bit)

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
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Table A.2.2.2.1-6 Reference Channels for 20MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 20 20 20 20 20 20
Allocated resource blocks 1 2 5 6 8 10
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 72 176 424 600 808 872
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 288 576 1440 1728 2304 2880
Total symbols per Sub-Frame 144 288 720 864 1152 1440
UE Category 21 =21 21 21 =21 21

NOTE 1:

Code Block (otherwise L = 0 Bit)

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Table A.2.2.2.1-6a: Reference Channels for 20MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 20 20 20 20 20 20
Allocated resource blocks 16 18 20 24 25 48
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size Bits 1384 1864 1736 2472 2216 4264
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 4608 5184 5760 6912 7200 13824
Total symbols per Sub-Frame 2304 2592 2880 3456 3600 6912
UE Category 21 =21 21 21 =21 21

NOTE 1:

Code Block (otherwise L = 0 Bit)

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Table A.2.2.2.1-6b: Reference Channels for 20MHz QPSK with partial RB allocation

Parameter Unit Value Value Value
Channel bandwidth MHz 20 20 20
Allocated resource blocks 50 54 75
DFT-OFDM Symbols per Sub- 12 12 12
Frame
Modulation QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/5
Payload size Bits 5160 4776 4392
Transport block CRC Bits 24 24 24
Number of code blocks per Sub- 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 14400 15552 21600
Total symbols per Sub-Frame 7200 7776 10800
UE Category 21 21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of

L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
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Parameter Unit Value Value
Channel bandwidth MHz 14 14
Allocated resource blocks 1 5
DFT-OFDM Symbols per Sub-Frame 12 12
Modulation 16QAM 16QAM
Target Coding rate 3/4 3/4
Payload size Bits 408 2152
Transport block CRC Bits 24 24
Number of code blocks per Sub-Frame 1 1
(Note 1)
Total number of bits per Sub-Frame Bits 576 2880
Total symbols per Sub-Frame 144 720
UE Category =21 =21

Note 1:

If more than one Code Block is present, an additional CRC sequence of
L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Table A.2.2.2.2-2 Reference Channels for 3MHz 16-QAM with partial RB allocation

Parameter Unit Value Value Value
Channel bandwidth MHz 3 3 3
Allocated resource blocks 1 4 6
DFT-OFDM Symbols per Sub- 12 12 12
Frame
Modulation 16QAM 16QAM 16QAM
Target Coding rate 3/4 3/4 3/4
Payload size Bits 408 1736 2600
Transport block CRC Bits 24 24 24
Number of code blocks per Sub- 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 576 2304 3456
Total symbols per Sub-Frame 144 576 864
UE Category =21 21 =21

Note 1:

If more than one Code Block is present, an additional CRC sequence of
L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Parameter Unit Value Value
Channel bandwidth MHz 5 5
Allocated resource blocks 1 8
DFT-OFDM Symbols per Sub-Frame 12 12
Modulation 16QAM 16QAM
Target Coding rate 3/4 3/4
Payload size Bits 408 3496
Transport block CRC Bits 24 24
Number of code blocks per Sub-Frame 1 1
(Note 1)
Total number of bits per Sub-Frame Bits 576 4608
Total symbols per Sub-Frame 144 1152
UE Category 21 21

Note 1:

If more than one Code Block is present, an additional CRC sequence of
L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
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Table A.2.2.2.2-4 Reference Channels for 10MHz 16-QAM with partial RB allocation

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 10 10 10 10 10
Allocated resource blocks 1 12 16 30 36
DFT-OFDM Symbols per Sub- 12 12 12 12 12
Frame
Modulation 16QAM | 160AM | 16QAM | 16QAM | 16QAM
Target Coding rate 3/4 3/4 1/2 3/4 3/4
Payload size Bits 408 5160 4584 12960 15264
Transport block CRC Bits 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 3 3
Frame (Note 1)
Total number of bits per Sub-Frame Bits 576 6912 9216 17280 20736
Total symbols per Sub-Frame 144 1728 2304 4320 5184
UE Category 21 21 21 22 22
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached

to each Code Block (otherwise L = 0 Bit)

Table A.2.2.2.2-5 Reference Channels for 15MHz 16-QAM with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 15 15 15 15 15 15
Allocated resource blocks 1 6 8 9 16 18
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation 160AM | 160AM | 16QAM | 16QAM | 16Q0AM | 16QAM
Target Coding rate 3/4 3/4 3/4 3/4 1/2 1/2
Payload size Bits 408 2600 3496 3864 4584 5160
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 576 3456 4608 5184 9216 10368
Total symbols per Sub-Frame 144 864 1152 1296 2304 2592
UE Category 21 =21 21 21 =21 21

Note 1:

Code Block (otherwise L = 0 Bit)

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Table A.2.2.2.2-5a: Reference Channels for 15MHz 16-QAM with partial RB allocation

Parameter Unit Value Value

Channel bandwidth MHz 15 15
Allocated resource blocks 20 24
DFT-OFDM Symbols per Sub- 12 12
Frame
Modulation 16QAM 16QAM
Target Coding rate 1/3 1/3
Payload size Bits 4008 4776
Transport block CRC Bits 24 24
Number of code blocks per Sub- 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits 11520 13824
Total symbols per Sub-Frame 2880 3456
UE Category 21 21
Note 1:  If more than one Code Block is present, an additional CRC

sequence of L = 24 Bits is attached to each Code Block

(otherwise L = 0 Bit)
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Table A.2.2.2.2-6 Reference Channels for 20MHz 16-QAM with partial RB allocation

Parameter Unit Value Value Value Value Value Value Value
Channel bandwidth MHz 20 20 20 20 20 20 20
Allocated resource blocks 1 2 16 18 20 24 75
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12 12
Frame
Modulation 16QAM | 16QAM | 16QAM | 16QAM | 16QAM | 16QAM | 16QAM
Target Coding rate 3/4 3/4 1/2 1/2 1/3 1/3 1/2
Payload size Bits 408 840 4584 5160 4008 4776 21384
Transport block CRC Bits 24 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1 4
Frame (Note 1)
Total number of bits per Sub-Frame Bits 576 1152 9216 10368 11520 13824 43200
Total symbols per Sub-Frame 144 288 2304 2592 2880 3456 10800
UE Category 21 =21 21 21 =21 21 22

Note 1:
(otherwise L = 0 Bit)

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block

A.2.2.23
[FFS]

64-QAM

A.2.2.3 Reference measurement channels for sustained downlink data rate
provided by lower layers

Table A.2.2.3-1: Uplink Reference Channels for sustained data-rate test (FDD)

Parameter Unit Value
Reference Channel R.1-1 R.1-2 R.1-3 R.1-3A R.1-4 FFS
FDD FDD FDD FDD FDD
Channel Bandwidth MHz 10 10 20 10 20
Allocated Resource Blocks 40 40 90 40 90
(Note 2) | (Note 2) | (Note 3) | (Note 2) | (Note 3)
Allocated Sub-Frames per Radio-Frame 10 10 10 10 10
DFT-OFDM Symbols per Sub-Frame 12 12 12 12 12
Modulation QPSK QPSK QPSK QPSK QPSK
Coding Rate 0.31 0.31 0.31 0.31 0.31
Information Bit Payload per Sub-Frame Bits 3496 3496 7992 3496 7992
Number of Code Blocks per Sub-Frame 1 1 2 1 2
(Note 1)
Modulation Symbols per Sub-Frame 5760 5760 12960 5760 12960
Binary Channel Bits per Sub-Frame 11520 11520 25920 11520 25920
Max Throughput over 1 Radio-Frame Mbps 3.496 3.496 7.992 3.496 7.992
UE Category 21 21 22 21 22
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)
Note 2:  RB-s 5-44 allocated with PUSCH.
Note 3:  RB-s 5-94 allocated with PUSCH.

A.2.3 Reference measurement channels for TDD

For TDD,the measurement channel is based on DL/UL configuration ratio of 2DL:2UL.
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A.2.3.1 Full RB allocation

A2311 QPSK

Table A.2.3.1.1-1 Reference Channels for QPSK with full RB allocation

Parameter Unit Value

Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
Uplink-Downlink Configuration (Note 2) 1 1 1 1 1 1
DFT-OFDM Symbols per Sub-Frame 12 12 12 12 12 12
Modulation QPSK | QPSK | QPSK | QPSK | QPSK | QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/5 1/6
Payload size

For Sub-Frame 2,3,7,8 Bits 600 1544 2216 5160 4392 4584
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub-Frame
(Note 1)

For Sub-Frame 2,3,7,8 1 1 1 1 1 1
Total number of bits per Sub-Frame

For Sub-Frame 2,3,7,8 Bits 1728 | 4320 | 7200 | 14400 | 21600 | 28800
Total symbols per Sub-Frame

For Sub-Frame 2,3,7,8 864 2160 | 3600 | 7200 | 10800 | 14400
UE Category 21 21 21 21 21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached

to each Code Block (otherwise L = 0 Bit)

Note 2:  As per Table 4.2-2in TS 36.211 [4]

A2312  16-QAM

Table A.2.3.1.2-1 Reference Channels for 16-QAM with full RB allocation

Parameter Unit Value

Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
Uplink-Downlink Configuration (Note 2) 1 1 1 1 1 1
DFT-OFDM Symbols per Sub-Frame 12 12 12 12 12 12
Modulation 16QAM | 16QAM | 16QAM | 16QAM | 16QAM | 16QAM
Target Coding rate 3/4 1/2 1/3 3/4 1/2 1/3
Payload size

For Sub-Frame 2,3,7,8 Bits 2600 4264 4968 21384 21384 19848
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub-Frame
(Note 1)

For Sub-Frame 2,3,7,8 1 1 1 4 4 4
Total number of bits per Sub-Frame

For Sub-Frame 2,3,7,8 Bits 3456 8640 14400 28800 43200 57600
Total symbols per Sub-Frame

For Sub-Frame 2,3,7,8 864 2160 3600 7200 10800 14400
UE Category =21 21 =21 22 22 22
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Code Block (otherwise L = 0 Bit)

Note 2:  As per Table 4.2-2in TS 36.211 [4]

A.2.3.1.3 64-QAM
[FFS
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A.2.3.2 Partial RB allocation

For each channel bandwidth, various partial RB allocations are specified. The number of allocated RBsis chosen
according to values specified in the Tx and Rx requirements. The single allocated RB case isincluded.

The alocated RBs are contiguous and start from one end of the channel bandwidth. A single allocated RB is at one end
of the channel bandwidth.

A.23.21 QPSK

Table A.2.3.2.1-1 Reference Channels for 1.4MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 1.4 1.4 1.4 1.4 1.4
Allocated resource blocks 1 2 3 4 5
Uplink-Downlink Configuration (Note 1 1 1 1 1
2)
DFT-OFDM Symbols per Sub- 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3
Payload size
For Sub-Frame 2,3,7,8 Bits 72 176 256 392 424
Transport block CRC Bits 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 288 576 864 1152 1440
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 144 288 432 576 720
UE Category 21 21 21 21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached
to each Code Block (otherwise L = 0 Bit)
Note 2:  As per Table 4.2-2in TS 36.211 [4]

Table A.2.3.2.1-2 Reference Channels for 3MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value Value
Channel bandwidth MHz 3 3 3 3 3 3 3
Allocated resource blocks 1 2 3 4 5 6 10
Uplink-Downlink Configuration 1 1 1 1 1 1 1
(Note 2)
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK | QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3 1/3
Payload size
For Sub-Frame 2,3,7,8 Bits 72 176 256 392 424 600 872
Transport block CRC Bits 24 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-
Frame
For Sub-Frame 2,3,7,8 Bits 288 576 864 1152 1440 1728 2880
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 144 288 432 576 720 864 1440
UE Category 21 =21 =21 =21 21 21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)
Note 2:  As per Table 4.2-2in TS 36.211 [4]
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Table A.2.3.2.1-3 Reference Channels for 5SMHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 5 5 5 5 5
Allocated resource blocks 1 2 5 6 8
Uplink-Downlink Configuration (Note 1 1 1 1 1
2)
DFT-OFDM Symbols per Sub- 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3
Payload size
For Sub-Frame 2,3,7,8 Bits 72 176 424 600 808
Transport block CRC Bits 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame Bits
For Sub-Frame 2,3,7,8 288 576 1440 1728 2304
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 144 288 720 864 1152
UE Category 21 21 21 21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached

to each Code Block (otherwise L = 0 Bit)

Note 2:  As per Table 4.2-2in TS 36.211 [4]

Table A.2.3.2.1-3a: Reference Channels for 5SMHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 5 5 5 5 5
Allocated resource blocks 10 15 18 20 24
Uplink-Downlink Configuration (Note 1 1 1 1 1
2)
DFT-OFDM Symbols per Sub- 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3
Payload size
For Sub-Frame 2,3,7,8 Bits 872 1320 1864 1736 2472
Transport block CRC Bits 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1
Frame (Note 1)
Total nhumber of bits per Sub-Frame Bits
For Sub-Frame 2,3,7,8 2880 4320 5184 5760 6912
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 1440 2160 2592 2880 3456
UE Category 21 21 21 21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached

to each Code Block (otherwise L = 0 Bit)

Note 2:  As per Table 4.2-2in TS 36.211 [4]
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Table A.2.3.2.1-4 Reference Channels for 10MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 10 10 10 10 10 10
Allocated resource blocks 1 2 5 6 8 10
Uplink-Downlink Configuration 1 1 1 1 1 1
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size
For Sub-Frame 2,3,7,8 Bits 72 176 424 600 808 872
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 288 576 1440 1728 2304 2880
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 144 288 720 864 1152 1440
UE Category 21 =21 21 21 21 21

Note 1:

Code Block (otherwise L = 0 Bit)

Note 2:

As per Table 4.2-2in TS 36.211 [4]

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Table A.2.3.2.1-4a: Reference Channels for 10MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 10 10 10 10 10 10
Allocated resource blocks 12 16 18 20 24 25
Uplink-Downlink Configuration 1 1 1 1 1 1
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size
For Sub-Frame 2,3,7,8 Bits 1224 1384 1864 1736 2472 2216
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 3456 4608 5184 5760 6912 7200
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 1728 2304 2592 2880 3456 3600
UE Category =21 21 21 21 =21 21

Note 1:

Code Block (otherwise L = 0 Bit)

Note 2:

As per Table 4.2-2in TS 36.211 [4]

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
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Table A.2.3.2.1-4b: Reference Channels for 10MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 10 10 10 10 10
Allocated resource blocks 27 30 36 40 48
Uplink-Downlink Configuration 1 1 1 1 1
DFT-OFDM Symbols per Sub- 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3
Payload size
For Sub-Frame 2,3,7,8 Bits 2792 2664 3752 4136 4264
Transport block CRC Bits 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 7776 8640 10368 11520 13824
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 3888 4320 5184 5760 6912
UE Category 21 21 21 21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached
to each Code Block (otherwise L = 0 Bit)
Note 2:  As per Table 4.2-2in TS 36.211 [4]

Table A.2.3.2.1-5 Reference Channels for 15MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value | Value
Channel bandwidth MHz 15 15 15 15 15 15
Allocated resource blocks 1 2 5 6 8 10
Uplink-Downlink Configuration 1 1 1 1 1 1
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK | QPSK | QPSK | QPSK | QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size
For Sub-Frame 2,3,7,8 Bits 72 176 424 600 808 872
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 288 576 1440 1728 2304 2880
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 144 288 720 864 1152 1440
UE Category =21 21 21 =21 =21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached
to each Code Block (otherwise L = 0 Bit)
Note 2:  As per Table 4.2-2in TS 36.211 [4]

ETSI



3GPP TS 36.101 version 10.6.0 Release 10

Table A.2.3.2.1-5a: Reference Channels for 15MHz QPSK with partial RB allocation

216

ETSI TS 136 101 V10.6.0 (2012-03)

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 15 15 15 15 15 15
Allocated resource blocks 16 18 20 24 25 27
Uplink-Downlink Configuration 1 1 1 1 1 1
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size
For Sub-Frame 2,3,7,8 Bits 1384 1864 1736 2472 2216 2792
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 4608 5184 5760 6912 7200 7776
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 2304 2592 2880 3456 3600 3888
UE Category 21 =21 21 21 21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)
Note 2:  As per Table 4.2-2in TS 36.211 [4]

Table A.2.3.2.1-5b: Reference Channels for 15MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value
Channel bandwidth MHz 15 15 15 15 15
Allocated resource blocks 36 40 48 50 54
Uplink-Downlink Configuration 1 1 1 1 1
DFT-OFDM Symbols per Sub- 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3
Payload size
For Sub-Frame 2,3,7,8 Bits 3752 4136 4264 5160 4776
Transport block CRC Bits 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 10368 11520 13824 14400 15552
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 5184 5760 6912 7200 7776
UE Category 21 21 21 =21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached

to each Code Block (otherwise L = 0 Bit)

Note 2:  As per Table 4.2-2in TS 36.211 [4]
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Table A.2.3.2.1-6 Reference Channels for 20MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value | Value
Channel bandwidth MHz 20 20 20 20 20 20
Allocated resource blocks 1 2 5 6 8 10
Uplink-Downlink Configuration (Note 1 1 1 1 1 1
2)
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK | QPSK | QPSK | QPSK | QPSK | QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size
For Sub-Frame 2,3,7,8 Bits 72 176 424 600 808 872
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 288 576 1440 1728 2304 2880
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 144 288 720 864 1152 1440
UE Category 21 =21 21 21 21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached
to each Code Block (otherwise L = 0 Bit)
Note 2:  As per Table 4.2-2in TS 36.211 [4]

Table A.2.3.2.1-6a: Reference Channels for 20MHz QPSK with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 20 20 20 20 20 20
Allocated resource blocks 18 20 24 25 48 50
Uplink-Downlink Configuration (Note 1 1 1 1 1 1
2)
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation QPSK QPSK QPSK QPSK QPSK QPSK
Target Coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size
For Sub-Frame 2,3,7,8 Bits 1864 1736 2472 2216 4264 5160
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 1 1
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 5184 5760 6912 7200 13824 14400
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 2592 2880 3456 3600 6912 7200
UE Category 21 21 21 21 21 21

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)
Note 2:  As per Table 4.2-2in TS 36.211 [4]

ETSI



3GPP TS 36.101 version 10.6.0 Release 10

Table A.2.3.2.1-6b: Reference Channels for 20MHz QPSK with partial RB allocation

A.2.3.2.2

Table A.2.3.2.2-1 Reference Channels for 1.4MHz 16-QAM with partial RB allocation

218

ETSI TS 136 101 V10.6.0 (2012-03)

Parameter Unit Value Value
Channel bandwidth MHz 20 20
Allocated resource blocks 54 75
Uplink-Downlink Configuration (Note 1 1
2)
DFT-OFDM Symbols per Sub- 12 12
Frame
Modulation QPSK QPSK
Target Coding rate 1/3 1/5
Payload size
For Sub-Frame 2,3,7,8 Bits 4776 4392
Transport block CRC Bits 24 24
Number of code blocks per Sub- 1 1
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 15552 21600
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 7776 10800
UE Category 21 21
Note 1:  If more than one Code Block is present, an additional CRC

sequence of L = 24 Bits is attached to each Code Block
(otherwise L = 0 Bit)
Note 2:  As per Table 4.2-2in TS 36.211 [4]
16-QAM

Parameter Unit Value Value

Channel bandwidth MHz 14 14
Allocated resource blocks 1 5
Uplink-Downlink Configuration (Note 2) 1 1
DFT-OFDM Symbols per Sub-Frame 12 12
Modulation 16QAM 16QAM
Target Coding rate 3/4 3/4
Payload size

For Sub-Frame 2,3,7,8 Bits 408 2152
Transport block CRC Bits 24 24
Number of code blocks per Sub-Frame
(Note 1)

For Sub-Frame 2,3,7,8 1 1
Total number of bits per Sub-Frame

For Sub-Frame 2,3,7,8 Bits 576 2880
Total symbols per Sub-Frame

For Sub-Frame 2,3,7,8 144 720
UE Category 21 21

Note 1:

If more than one Code Block is present, an additional CRC sequence of

L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2:

As per Table 4.2-2in TS 36.211 [4]
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Table A.2.3.2.2-2 Reference Channels for 3MHz 16-QAM with partial RB allocation

Parameter Unit Value Value

Channel bandwidth MHz 3 3
Allocated resource blocks 1 4
Uplink-Downlink Configuration (Note 2) 1 1
DFT-OFDM Symbols per Sub-Frame 12 12
Modulation 16QAM 16QAM
Target Coding rate 3/4 3/4
Payload size

For Sub-Frame 2,3,7,8 Bits 408 1736
Transport block CRC Bits 24 24
Number of code blocks per Sub-Frame
(Note 1)

For Sub-Frame 2,3,7,8 1 1
Total number of bits per Sub-Frame

For Sub-Frame 2,3,7,8 Bits 576 2304
Total symbols per Sub-Frame

For Sub-Frame 2,3,7,8 144 576
UE Category 21 21
Note 1:  If more than one Code Block is present, an additional CRC sequence of

L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2.  As per Table 4.2-2in TS 36.211 [4]

Table A.2.3.2.2-3 Reference Channels for 5MHz 16-QAM with partial RB allocation

Parameter Unit Value Value

Channel bandwidth MHz 5 5
Allocated resource blocks 1 8
Uplink-Downlink Configuration (Note 2) 1 1
DFT-OFDM Symbols per Sub-Frame 12 12
Modulation 16QAM 16QAM
Target Coding rate 3/4 3/4
Payload size

For Sub-Frame 2,3,7,8 Bits 408 3496
Transport block CRC Bits 24 24
Number of code blocks per Sub-Frame
(Note 1)

For Sub-Frame 2,3,7,8 1 1
Total number of bits per Sub-Frame

For Sub-Frame 2,3,7,8 Bits 576 4608
Total symbols per Sub-Frame

For Sub-Frame 2,3,7,8 144 1152
UE Category =21 =21
Note 1:  If more than one Code Block is present, an additional CRC sequence of

L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2:  As per Table 4.2-2in TS 36.211 [4]
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Table A.2.3.2.2-4 Reference Channels for 10MHz 16-QAM with partial RB allocation

Parameter Unit Value Value Value Value Value Value
Channel bandwidth MHz 10 10 10 10 10 10
Allocated resource blocks 1 12 16 24 30 36
Uplink-Downlink Configuration (Note 1 1 1 1 1 1
2)
DFT-OFDM Symbols per Sub- 12 12 12 12 12 12
Frame
Modulation 16QAM 16QAM 16QAM 16QAM 16QAM | 16QAM
Target Coding rate 3/4 3/4 1/2 1/3 3/4 3/4
Payload size
For Sub-Frame 2,3,7,8 Bits 408 5160 4584 4776 12960 15264
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks per Sub- 1 1 1 1 3 3
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 576 6912 9216 13824 17280 20736
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 144 1728 2304 3456 4320 5184
UE Category =21 =21 21 21 22 22

Note 1:

Code Block (otherwise L = 0 Bit)

Note 2:

As per Table 4.2-2in TS 36.211 [8]

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each

Table A.2.3.2.2-5 Reference Channels for 15MHz 16-QAM with partial RB allocation

Parameter Unit Value Value Value
Channel bandwidth MHz 15 15 15
Allocated resource blocks 1 16 36
Uplink-Downlink Configuration(Note 1 1 1
2)
DFT-OFDM Symbols per Sub- 12 12 12
Frame
Modulation 16QAM 16QAM 16QAM
Target Coding rate 3/4 1/2 3/4
Payload size
For Sub-Frame 2,3,7,8 Bits 408 4584 15264
Transport block CRC Bits 24 24 24
Number of code blocks per Sub- 1 1 3
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 576 9216 20736
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 144 2304 5184
UE Category 21 21 22
Note 1:  If more than one Code Block is present, an additional CRC sequence of

L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 2:  As per Table 4.2-2in TS 36.211 [8]
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Table A.2.3.2.2-6 Reference Channels for 20MHz 16-QAM with partial RB allocation

Parameter Unit Value Value Value Value
Channel bandwidth MHz 20 20 20 20
Allocated resource blocks 1 18 50 75
Uplink-Downlink Configuration (Note 1 1 1 1
2)
DFT-OFDM Symbols per Sub- 12 12 12 12
Frame
Modulation 16QAM 16QAM 16QAM 16QAM
Target Coding rate 3/4 1/2 3/4 1/2
Payload size
For Sub-Frame 2,3,7,8 Bits 408 5160 21384 21384
Transport block CRC Bits 24 24 24 24
Number of code blocks per Sub- 1 1 4 4
Frame (Note 1)
Total number of bits per Sub-Frame
For Sub-Frame 2,3,7,8 Bits 576 10368 28800 43200
Total symbols per Sub-Frame
For Sub-Frame 2,3,7,8 144 2592 7200 10800
UE Category =21 21 22 22
Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits

is attached to each Code Block (otherwise L = 0 Bit)
Note 2: As per Table 4.2-2in TS 36.211 [8]
A.2.3.2.3 64-QAM
[FFS]
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A.2.3.3 Reference measurement channels for sustained downlink data rate
provided by lower layers

Table A.2.3.3-1: Uplink Reference Channels for sustained data-rate test (TDD)

Parameter Unit Value
Reference Channel R.1-1 R.1-2 R.1-3 R.1-3B R.1-4 FFS
TDD TDD TDD TDD TDD
Channel Bandwidth MHz 10 10 20 15 20
Uplink-Downlink Configuration (Note 2) 5 5 5 5 5
Allocated Resource Blocks 40 40 90 60 90
(Note 3) | (Note 3) | (Note 5) | (Note 4) | (Note 5)

Allocated Sub-Frames per Radio-Frame 1 1 1 1 1
DFT-OFDM Symbols per Sub-Frame 12 12 12 12 12
Modulation QPSK QPSK QPSK QPSK QPSK
Coding Rate

For Sub-Frame 2 0.43 0.61 0.49 0.42 0.49
Information Bit Payload per Sub-Frame Bits

For Sub-Frame 2 4968 6968 12576 7224 12576
Number of Code Blocks per Sub-Frame
(Note 1)

For Sub-Frame 2 1 2 3 2 3
Modulation Symbols per Sub-Frame

For Sub-Frame 2 5760 5760 12960 8640 10240
Binary Channel Bits per Sub-Frame

For Sub-Frame 2 11520 11520 25920 17280 25920
Max Throughput over 1 Radio-Frame Mbps 0.4968 0.6968 1.2576 0.7224 1.2576
UE Category 21 22 22 22 =22

Note 1:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)

Note 2:  As per Table 4.2-2 in TS 36.211 [4]

Note 3:  RB-s 5-44 allocated with PUSCH.

Note 4:  RB-s 7-66 allocated with PUSCH.

Note 5:  RB-s 5-94 allocated with PUSCH.

A.3 DL reference measurement channels

A.3.1 General

The number of available channel bits varies across the sub-frames due to PBCH and PSS/SSS overhead. The payload
size per sub-frameisvaried in order to keep the code rate constant throughout a frame.

No user datais scheduled on subframes #5 in order to facilitate the transmission of system information blocks (SIB).

The algorithm for determining the payload size A is as follows; given adesired coding rate R and radio block allocation
NRB

1. Calculate the number of channel bits N, that can be transmitted during the first transmission of a given sub-
frame.

2. Find A such that the resulting coding rateis as close to R as possible, that is,

min|R—(A+24)/ N,

subject to

a) Alisavalid TB size according to section 7.1.7 of TS 36.213 [6] assuming an alocation of Nrg resource
blocks.

b) Segmentation is not included in this formula, but should be considered in the TBS calculation.
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3. If there is more than one A that minimizes the equation above, then the larger value is chosen per default.
4. For TDD, the measurement channel is based on DL/UL configuration ratio of 2DL+DwPTS (12 OFDM symbol):
2UL
A.3.1.1 Overview of DL reference measurement channels

In Table A.3.1.1-1 are listed the DL reference measurement channels specified in annexes A.3.2 to A.3.9 of thisrelease
of TS 36.101. Thistable isinformative and serves only to a better overview. The reference for the concrete reference

measurement channels and corresponding implementation’s parameters as to be used for requirements are annexes
A.3.2to A.3.9 as appropriate.

ETSI



3GPP TS 36.101 version 10.6.0 Release 10 224 ETSI TS 136 101 V10.6.0 (2012-03)

Table A.3.1.1-1: Overview of DL reference measurement channels

Duplex Table Name BW Mod TCR | RB g?f gaEt Notes
set | eg
FDD, Receiver requirements
FDD Table A.3.2-1 1.4 QPSK 1/3 6 21
FDD Table A.3.2-1 3 QPSK 1/3 15 21
FDD Table A.3.2-1 5 QPSK 1/3 25 21
FDD Table A.3.2-1 10 QPSK 1/3 50 1
FDD Table A.3.2-1 15 QPSK 1/3 75 21
FDD Table A.3.2-1 20 QPSK 1/3 | 100 21
TDD, Receiver requirements
TDD Table A.3.2-2 1.4 QPSK 1/3 6 21
TDD Table A.3.2-2 3 QPSK 1/3 15 21
TDD Table A.3.2-2 5 QPSK 1/3 25 21
TDD Table A.3.2-2 10 QPSK 1/3 50 1
TDD Table A.3.2-2 15 QPSK 1/3 75 21
TDD Table A.3.2-2 20 QPSK 1/3 100 21
FDD, Receiver requirements, Maximum input level for UE Categories 3-5
FDD Table A.3.2-3 1.4 64QAM 3/4 6 -
FDD Table A.3.2-3 3 64QAM 3/4 15 -
FDD Table A.3.2-3 5 64QAM 314 25 -
FDD Table A.3.2-3 10 64QAM 314 50 -
FDD Table A.3.2-3 15 64QAM 3/4 75 -
FDD Table A.3.2-3 20 64QAM 3/4 100 -
FDD, Receiver requirements, Maximum input level for UE Categories 1
FDD Table A.3.2-3a 1.4 64QAM 34 6 -
FDD Table A.3.2-3a 3 64QAM 3/4 15 -
FDD Table A.3.2-3a 5 64QAM 3/4 18 -
FDD Table A.3.2-3a 10 64QAM 34 17 -
FDD Table A.3.2-3a 15 64QAM 34 17 -
FDD Table A.3.2-3a 20 64QAM 3/4 17 -
FDD, Receiver requirements, Maximum input level for UE Categories 2
FDD Table A.3.2-3b 1.4 64QAM 34 6 -
FDD Table A.3.2-3b 3 64QAM 314 15 -
FDD Table A.3.2-3b 5 64QAM 3/4 25 -
FDD Table A.3.2-3b 10 64QAM 3/4 50 -
FDD Table A.3.2-3b 15 64QAM 34 75 -
FDD Table A.3.2-3b 20 64QAM 3/4 83 -
TDD, Receiver requirements, Maximum input level for UE Categories 3-5
TDD Table A.3.2-4 1.4 64QAM 3/4 6 -
TDD Table A.3.2-4 3 64QAM 314 15 -
TDD Table A.3.2-4 5 64QAM 314 25 -
TDD Table A.3.2-4 10 64QAM 3/4 50 -
TDD Table A.3.2-4 15 64QAM 3/4 75 -
TDD Table A.3.2-4 20 64QAM 3/4 | 100 -
TDD, Receiver requirements, Maximum input level for UE Categories 1
TDD Table A.3.2-4a 1.4 64QAM 3/4 6 -
TDD Table A.3.2-4a 3 64QAM 3/4 15 -
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TDD Table A.3.2-4a 5 64QAM 3/4 18 -
TDD Table A.3.2-4a 10 64QAM 3/4 17 -
TDD Table A.3.2-4a 15 64QAM 3/4 17 -
TDD Table A.3.2-4a 20 64QAM 3/4 17 -
TDD, Receiver requirements, Maximum input level for UE Categories 2
TDD Table A.3.2-4b 1.4 64QAM 3/4 6 -
TDD Table A.3.2-4b 3 64QAM 3/4 15 -
TDD Table A.3.2-4b 5 64QAM 3/4 25 -
TDD Table A.3.2-4b 10 64QAM 3/4 50 -
TDD Table A.3.2-4b 15 64QAM 3/4 75 -
TDD Table A.3.2-4b 20 64QAM 3/4 83 -
FDD, PDSCH Performance, Single-antenna transmission (CRS)
FDD Table A.3.3.1-1 R.4 FDD 1.4 QPSK 13 6 21
FDD Table A.3.3.1-1 R.42 FDD 20 QPSK 1/3 | 100 21
FDD Table A.3.3.1-1 R.2 FDD 10 QPSK 1/3 50 21
FDD Table A.3.3.1-2 R.3-1 FDD 5 16QAM 1/2 25 21
FDD Table A.3.3.1-2 R.3 FDD 10 16QAM 1/2 50 22
FDD Table A.3.3.1-3 R.5 FDD 3 64QAM 3/4 15 21
FDD Table A.3.3.1-3 R.6 FDD 5 64QAM 3/4 25 22
FDD Table A.3.3.1-3 R.7 FDD 10 64QAM 3/4 50 22
FDD Table A.3.3.1-3 R.8 FDD 15 64QAM 3/4 75 22
FDD Table A.3.3.1-3 R.9 FDD 20 64QAM 3/4 | 100 =3
FDD Table A.3.3.1-3a R.6-1 FDD 5 64QAM 3/4 18 21
FDD Table A.3.3.1-3a R.7-1 FDD 10 64QAM 3/4 17 21
FDD Table A.3.3.1-3a R.8-1 FDD 15 64QAM 3/4 17 21
FDD Table A.3.3.1-3a R.9-1 FDD 20 64QAM 3/4 17 21
FDD Table A.3.3.1-3a R.9-2 FDD 20 64QAM 3/4 83 22
FDD Table A.3.3.1-6 R.41 FDD 10 QPSK | 1/10 | 50 1
FDD, PDSCH Performance, Single-antenna transmission (CRS), Single PRB (Channel edge)
FDD Table A.3.3.1-4 R.0 FDD 3 16QAM 1/2 1 21
FDD Table A.3.3.1-4 R.1 FDD 1200/ 16QAM 1/2 1 21
FDD, PDSCH Performance, Single-antenna transmission (CRS), Single PRB (MBSFN Configuration)
FDD Table A.3.3.1-5 R.29 FDD ‘ 10 ‘ 16QAM ‘ 12 ‘ 1 ‘ ‘ >1 ‘
FDD, PDSCH Performance, Multi-antenna transmission (CRS), Two antenna ports
FDD Table A.3.3.2.1-1 R.10 FDD 10 QPSK 13 50 1
FDD Table A.3.3.2.1-1 R.11 FDD 10 16QAM 1/2 50 22
FDD Table A.3.3.2.1-1 R.11-2 FDD 5 16QAM 1/2 25 21
FDD Table A.3.3.2.1-1 R.11-3 FDD 10 16QAM 1/2 40 21
FDD Table A.3.3.2.1-1 R.30 FDD 20 16QAM 1/2 | 100 22
FDD Table A.3.3.2.1-1 R.35 FDD 10 64QAM 1/2 50 22
FDD, PDSCH Performance, Multi-antenna transmission (CRS), Four antenna ports
FDD Table A.3.3.2.2-1 R.12 FDD 1.4 QPSK 1/3 6 21
FDD Table A.3.3.2.2-1 R.13 FDD 10 QPSK 13 50 1
FDD Table A.3.3.2.2-1 R.14 FDD 10 16QAM 1/2 50 22
FDD Table A.3.3.2.2-1 R.14-1 FDD 10 16QAM 1/2 6 21
FDD Table A.3.3.2.2-1 R.14-2 FDD 10 16QAM 1/2 3 21
FDD Table A.3.3.2.2-1 R.36 FDD 10 64QAM 1/2 50 22

TDD, PDSCH Performance, Single-antenna transmission (CRS)
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TDD Table A.3.4.1-1 R.4 TDD 1.4 QPSK 13 6 21
TDD Table A.3.4.1-1 R.42 TDD 20 QPSK 1/3 | 100 21
TDD Table A.3.4.1-1 R.2 TDD 10 QPSK 1/3 50 21
TDD Table A.3.4.1-2 R.3-1TDD 5 16QAM 1/2 25 21
TDD Table A.3.4.1-2 R.3TDD 10 16QAM 1/2 50 22
TDD Table A.3.4.1-3 R.5 TDD 3 64QAM 3/4 15 21
TDD Table A.3.4.1-3 R.6 TDD 5 64QAM 3/4 25 22
TDD Table A.3.4.1-3 R.7 TDD 10 64QAM 3/4 50 22
TDD Table A.3.4.1-3 R.8 TDD 15 64QAM 3/4 75 22
TDD Table A.3.4.1-3 R.9 TDD 20 64QAM 3/4 | 100 =3
TDD Table A.3.4.1-3a R.6-1 TDD 5 64QAM 3/4 18 21
TDD Table A.3.4.1-3a R.7-1TDD 10 64QAM 3/4 17 21
TDD Table A.3.4.1-3a R.8-1 TDD 15 64QAM 3/4 17 21
TDD Table A.3.4.1-3a R.9-1 TDD 20 64QAM 3/4 17 21
TDD Table A.3.4.1-3a R.9-2 TDD 20 64QAM 3/4 83 22
TDD Table A.3.4.1-6 R.41 TDD 10 QPSK | 1/10 | 50 21
TDD, PDSCH Performance, Single-antenna transmission (CRS), Single PRB (Channel edge)
TDD Table A.3.4.1-4 R.0 TDD 3 16QAM 1/2 1 21
TDD Table A.3.4.1-4 R.1 TDD 1200/ 16QAM 1/2 1 21
TDD, PDSCH Performance, Single-antenna transmission (CRS), Single PRB (MBSFN Configuration)
TDD Table A.3.4.1-5 R.29 TDD ‘ 10 ‘ 16QAM ‘ 12 ‘ 1 ‘ ‘ >1 ‘
TDD, PDSCH Performance, Multi-antenna transmission (CRS), Two antenna ports
TDD Table A.3.4.2.1-1 R.10 TDD 10 QPSK 13 50 21
TDD Table A.3.4.2.1-1 R.11 TDD 10 16QAM 1/2 50 22
TDD Table A.3.4.2.1-1 R.11-1 TDD 10 16QAM 1/2 50 22
TDD Table A.3.4.2.1-1 R.11-2 TDD 5 16QAM 1/2 25 21
TDD Table A.3.4.2.1-1 R.11-3 TDD 10 16QAM 1/2 40 21
TDD Table A.3.4.2.1-1 R.30 TDD 20 16QAM 1/2 | 100 22
TDD Table A.3.4.2.1-1 R.30-1 TDD 20 16QAM 1/2 | 100 22
TDD Table A.3.4.2.1-1 R.35 TDD 10 64QAM 1/2 50 22
TDD, PDSCH Performance, Multi-antenna transmission (CRS), Four antenna ports
TDD Table A.3.4.2.2-1 R.12 TDD 1.4 QPSK 1/3 6 21
TDD Table A.3.4.2.2-1 R.13 TDD 10 QPSK 1/3 50 21
TDD Table A.3.4.2.2-1 R.14 TDD 10 16QAM 1/2 50 22
TDD Table A.3.4.2.2-1 R.14-1 TDD 10 16QAM 1/2 6 21
TDD Table A.3.4.2.2-1 R.14-2 TDD 10 16QAM 1/2 3 21
TDD Table A.3.4.2.2-1 R.43 TDD 20 16QAM 1/2 | 100 =2
TDD Table A.3.4.2.2-1 R.36 TDD 10 64QAM 1/2 50 22
TDD, PDSCH Performance, Single antenna port (DRS)
TDD Table A.3.4.3.1-1 R.25 TDD 10 QPSK 1/3 50 21
TDD Table A.3.4.3.1-1 R.26 TDD 10 16QAM 1/2 50 22
TDD Table A.3.4.3.1-1 R.26-1 TDD 5 16QAM 1/2 25 21
TDD Table A.3.4.3.1-1 R.27 TDD 10 64QAM 3/4 50 22
TDD Table A.3.4.3.1-1 R.27-1 TDD 10 64QAM 3/4 18 21
TDD Table A.3.4.3.1-1 R.28 TDD 10 16QAM 1/2 1 21
TDD, PDSCH Performance, Two antenna ports (DRS)
TDD Table A.3.4.3.2-1 R.31TDD 10 QPSK 13 50 21
TDD Table A.3.4.3.2-1 R.32 TDD 10 16QAM 1/2 50 22
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TDD Table A.3.4.3.2-1 R.32-1 TDD 5 16QAM 1/2 | [25] >1
TDD Table A.3.4.3.2-1 R.33 TDD 10 64QAM 3/4 50 22
TDD Table A.3.4.3.2-1 R.33-1 TDD 10 64QAM 3/4 | [18] >1
TDD Table A.3.4.3.2-1 R.34 TDD 10 64QAM 1/2 50 >2

FDD, PDCCH / PCFICH Performance
FDD Table A.3.5.1-1 R.15 FDD 10 PDCCH
FDD Table A.3.5.1-1 R.16 FDD 10 PDCCH
FDD Table A.3.5.1-1 R.17 FDD 5 PDCCH
TDD, PDCCH / PCFICH Performance
TDD Table A.3.5.2-1 R.15 TDD 10 PDCCH
TDD Table A.3.5.2-1 R.16 TDD 10 PDCCH
TDD Table A.3.5.2-1 R.17 TDD 5 PDCCH
FDD / TDD, PHICH Performance
FDD /
DD Table A.3.6-1 R.18 10 PHICH
FDD/
DD Table A.3.6-1 R.19 10 PHICH
FDD /
DD Table A.3.6-1 R.20 5 PHICH
FDD /
TDD Table A.3.6-1 R.24 10 PHICH
FDD / TDD, PBCH Performance
FDD / 40/
TDD Table A.3.7-1 R.21 1.4 QPSK | 1950
FDD / 40/
TDD Table A.3.7-1 R.22 1.4 QPSK | 1050
FDD / 40/
TDD Table A.3.7-1 R.23 1.4 QPSK | 1650
FDD, PMCH Performance
FDD Table A.3.8.1-1 R.40 FDD 1.4 QPSK 1/3 6 >1
FDD Table A.3.8.1-1 R.37 FDD 10 QPSK 1/3 50 >1
FDD Table A.3.8.1-2 R.38 FDD 10 16QAM 1/2 50 >1
FDD Table A.3.8.1-3 R.39-1 FDD 5 64QAM 2/3 25 >1
FDD Table A.3.8.1-3 R.39 FDD 10 64QAM 2/3 50 >2
TDD, PMCH Performance
TDD Table A.3.8.2-1 R.40 TDD 1.4 QPSK 1/3 6 >1
TDD Table A.3.8.2-1 R.37 TDD 10 QPSK 1/3 50 >1
TDD Table A.3.8.2-2 R.38 TDD 10 16QAM 1/2 50 >1
TDD Table A.3.8.2-3 R.39-1 TDD 5 64QAM 2/3 25 >1
TDD Table A.3.8.2-3 R.39 TDD 10 64QAM 2/3 50 22
FDD, Sustained data rate
FDD Table A.3.9.1-1 R.31-1 FDD 10 64QAM | 0.40 >1
FDD Table A.3.9.1-1 R.31-2 FDD 10 64QAM %5&' >2
FDD Table A.3.9.1-1 R.31-3 FDD 20 64QAM %56%' >2
FDD Table A39.1-1 |R3L-3AFDD | 10 | 64Qam | O8> >2
FDD Table A39.1-1 | R31-4FDD | 20 | 64QAM %%E‘ >3
TDD, Sustained data rate
TDD Table A.3.9.2-1 R.31-1 TDD 10 64QAM | 0.40 21
TDD Table A.3.9.2-1 R.31-2 TDD 10 64QAM %563' 22
DD TableA392-1 | R31-3TDD | 20 | 64QAM | 0> >2
TDD Table A.3.9.2-1 R.31-3B TDD 15 64QAM %%E’ >2
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TDD Table A3.9.2-1 | R31-4TDD | 20 | 64QAM %%E‘ >3

A.3.2 Reference measurement channel for receiver
characteristics

Tables A.3.2-1 and A.3.2-2 are applicable for measurements on the Receiver Characteristics (clause 7) with the
exception of sub-clause 7.4 (Maximum input level).

TablesA.3.2-3, A.3.2-33, A.3.2-3b, A.3.2-4, A.3.2-4aand A.3.2-4b are applicable for sub-clause 7.4 (Maximum input
level).

Tables A.3.2-1 and A.3.2-2 also apply for the modulated interferer used in Clauses 7.5, 7.6 and 7.8 with test specific
bandwidths.

Table A.3.2-1 Fixed Reference Channel for Receiver Requirements (FDD)

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 10 10 10 10 10 10
Modulation QPSK | QPSK | QPSK | QPSK | QPSK | QPSK
Target Coding Rate 1/3 1/3 1/3 1/3 1/3 1/3
Number of HARQ Processes Processes 8 8 8 8 8 8
Maximum number of HARQ transmissions 1 1 1 1 1 1
Information Bit Payload per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 408 1320 | 2216 | 4392 | 6712 | 8760
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 152 872 1800 | 4392 | 6712 | 8760
Transport block CRC Bits 24 24 24 24 24 24
Number of Code Blocks per Sub-Frame
(Note 4)
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1 1 1 1 2
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 1 1 1 1 2
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1368 | 3780 | 6300 | 13800 | 20700 | 27600
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 528 2940 | 5460 | 12960 | 19860 | 26760
Max. Throughput averaged over 1 frame kbps 341.6 | 1143. | 1952. | 3952. | 6040. | 7884
2 8 8 8
UE Category 21 21 21 21 21 21
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz channel BW. 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to
each Code Block (otherwise L = 0 Bit)
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Table A.3.2-2 Fixed Reference Channel for Receiver Requirements (TDD)

Parameter Unit Value
Channel Bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
Uplink-Downlink Configuration (Note 5) 1 1 1 1 1 1
Allocated subframes per Radio Frame (D+S) 4 442 442 442 442 4+2
Number of HARQ Processes Processes 7 7 7 7 7 7
Maximum number of HARQ transmission 1 1 1 1 1 1
Modulation QPSK | QPSK | QPSK | QPSK [ QPSK | QPSK
Target coding rate 1/3 1/3 1/3 1/3 1/3 1/3
Information Bit Payload per Sub-Frame Bits
For Sub-Frame 4, 9 408 1320 | 2216 | 4392 | 6712 | 8760
For Sub-Frame 1, 6 n/a 968 1544 3240 4968 6712
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 208 1064 | 1800 | 4392 | 6712 | 8760
Transport block CRC Bits 24 24 24 24 24 24
Number of Code Blocks per Sub-Frame
(Note 5)
For Sub-Frame 4, 9 1 1 1 1 2 2
For Sub-Frame 1, 6 n/a 1 1
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 1 1 1 1 2 2
Binary Channel Bits Per Sub-Frame Bits
For Sub-Frame 4, 9 1368 | 3780 | 6300 [ 13800 | 20700 | 27600
For Sub-Frame 1, 6 n/a 3276 | 5556 | 11256 | 16956 | 22656
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 672 3084 | 5604 | 13104 [ 20004 | 26904
Max. Throughput averaged over 1 frame kbps 102.4 564 932 1965. | 3007. | 3970.
6 2 4
UE Category =21 21 21 =21 21 =21
Note 1:  For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz
channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH
for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.
Note 2:  For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with
insufficient PDCCH performance
Note 3:  Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to
each Code Block (otherwise L = 0 Bit).
Note 5:  As per Table 4.2-2in TS 36.211 [4]
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Table A.3.2-3 Fixed Reference Channel for Maximum input level for UE Categories 3-8 (FDD)

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 10 10 10 10 10 10
Modulation 64Q0AM | 64QAM | 64Q0AM | 64QAM | 64QAM | 64QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4
Number of HARQ Processes Processes 8 8 8 8 8 8
Maximum number of HARQ transmissions 1 1 1 1 1 1
Information Bit Payload per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 2984 8504 14112 30576 46888 61664
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits n/a 6456 12576 28336 45352 61664
Transport block CRC Bits 24 24 24 24 24 24
Number of Code Blocks per Sub-Frame
(Note 4)
For Sub-Frames 1,2,3,4,6,7,8,9 1 3 5 8 11
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 n/a 8 11
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 4104 11340 18900 41400 62100 82800
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits n/a 8820 16380 38880 59580 80280
Max. Throughput averaged over 1 frame kbps 2387.2 | 7448.8 | 12547 27294 42046 55498

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH

for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code

Block (otherwise L = 0 Bit)

Table A.3.2-3a Fixed Reference Channel for Maximum input level for UE Category 1 (FDD)

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 18 17 17 17
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 10 10 10 10 10 10
Modulation 64Q0AM | 64QAM | 64Q0AM | 64QAM | 64QAM | 64QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4
Number of HARQ Processes Processes 8 8 8 8 8 8
Maximum number of HARQ transmissions 1 1 1 1 1 1
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 2984 8504 10296 10296 10296 10296
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits n/a 6456 8248 10296 10296 10296
Transport block CRC Bits 24 24 24 24 24 24
Number of Code Blocks per Sub-Frame
(Note 4)
For Sub-Frames 1,2,3,4,6,7,8,9 1 2 2 2 2 2
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 n/a 2 2 2 2 2
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 4104 11340 13608 14076 14076 14076
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits n/a 8820 11088 14076 14076 14076
Max. Throughput averaged over 1 frame kbps 2387.2 | 7448.8 | 9079.6 | 9266.4 | 9266.4 | 9266.4

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH

for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code

Block (otherwise L = 0 Bit)
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Table A.3.2-3b Fixed Reference Channel for Maximum input level for UE Category 2 (FDD)

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 83
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 10 10 10 10 10 10
Modulation 64Q0AM | 64QAM | 64Q0AM | 64QAM | 64QAM | 64QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4
Number of HARQ Processes Processes 8 8 8 8 8 8
Maximum number of HARQ transmissions 1 1 1 1 1 1
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 2984 8504 14112 30576 46888 51024
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits n/a 6456 12576 28336 45352 51024
Transport block CRC Bits 24 24 24 24 24 24
Number of Code Blocks per Sub-Frame
(Note 4)
For Sub-Frames 1,2,3,4,6,7,8,9 1 2 3 5 8 9
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 n/a 2 3 5 8 9
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 4104 11340 18900 41400 62100 68724
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits n/a 8820 16380 38880 59580 66204
Max. Throughput averaged over 1 frame kbps 2387.2 | 7448.8 | 12547 27294 42046 45922

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH
for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz

Note 2:  Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)
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Table A.3.2-4 Fixed Reference Channel for Maximum input level for UE Categories 3-8 (TDD)

Parameter Unit Value

Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
Subcarriers per resource block 12 12 12 12 12 12
Uplink-Downlink Configuration (Note 5) 1 1 1 1 1 1
Allocated subframes per Radio Frame 4 4+2 4+2 4+2 4+2 4+2
Modulation 64QAM | 64QAM | 64QAM | 64QAM | 64QAM | 64QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4
Number of HARQ Processes Processes 7 7 7 7 7 7
Maximum number of HARQ transmissions 1 1 1 1 1 1
Information Bit Payload per Sub-Frame

For Sub-Frames 4,9 Bits 2984 8504 14112 30576 46888 61664

For Sub-Frames 1,6 Bits n/a 6968 11448 23688 35160 46888

For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a

For Sub-Frame 0 Bits n/a 6968 12576 30576 45352 61664
Transport block CRC Bits 24 24 24 24 24 24
Number of Code Blocks per Sub-Frame
(Note 5)

For Sub-Frames 4,9 1 2 3 5 8 11

For Sub-Frames 1,6 n/a 2 2 4 6 8

For Sub-Frame 5 n/a n/a n/a n/a n/a n/a

For Sub-Frame 0 n/a 2 3 11
Binary Channel Bits per Sub-Frame

For Sub-Frames 4,9 Bits 4104 11340 18900 41400 62100 82800

For Sub-Frames 1,6 n/a 9828 16668 33768 50868 67968

For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a

For Sub-Frame 0 Bits n/a 9252 16812 39312 60012 80712
Max. Throughput averaged over 1 frame kbps 596.8 3791.2 | 6369.6 13910 20945 27877

Note 1:  For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW;
3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special
subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:  For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH

performance

Note 3:  Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code

Block (otherwise L = 0 Bit).

Note 5:  As per Table 4.2-2in TS 36.211 [4]
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Table A.3.2-4a Fixed Reference Channel for Maximum input level for UE Category 1 (TDD)

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 18 17 17 17
Subcarriers per resource block 12 12 12 12 12 12
Uplink-Downlink Configuration (Note 5) 1 1 1 1 1 1
Allocated subframes per Radio Frame 4 4+2 4+2 4+2 4+2 4+2
Modulation 64QAM | 64QAM | 64QAM | 64QAM | 64QAM | 64QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4
Number of HARQ Processes Processes 7 7 7 7 7 7
Maximum number of HARQ transmissions 1 1 1 1 1 1
Information Bit Payload per Sub-Frame
For Sub-Frames 4,9 Bits 2984 8504 10296 10296 10296 10296
For Sub-Frames 1,6 Bits n/a 6968 8248 7480 7480 7480
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits n/a 6968 8248 10296 10296 10296
Transport block CRC Bits 24 24 24 24 24 24
Number of Code Blocks per Sub-Frame
(Note 5)
For Sub-Frames 4,9 1 2 2 2 2 2
For Sub-Frames 1,6 n/a 2 2 2 2 2
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 n/a 2 2
Binary Channel Bits per Sub-Frame
For Sub-Frames 4,9 Bits 4104 11340 13608 14076 14076 14076
For Sub-Frames 1,6 n/a 9828 11880 11628 11628 11628
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits n/a 9252 11520 14076 14076 14076
Max. Throughput averaged over 1 frame kbps 596.8 3791.2 | 4533.6 | 4584.8 | 4584.8 | 4584.8

Note 1:  For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW;
3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special
subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:  For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH
performance

Note 3:  Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)

Note 5:  As per Table 4.2-2in TS 36.211 [4]
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Table A.3.2-4b Fixed Reference Channel for Maximum input level for UE Category 2 (TDD)

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 83
Subcarriers per resource block 12 12 12 12 12 12
Uplink-Downlink Configuration (Note 5) 1 1 1 1 1 1
Allocated subframes per Radio Frame 4 4+2 4+2 4+2 4+2 4+2
Modulation 64QAM | 64QAM | 64QAM | 64QAM | 64QAM | 64QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4
Number of HARQ Processes Processes 7 7 7 7 7 7
Maximum number of HARQ transmissions 1 1 1 1 1 1
Information Bit Payload per Sub-Frame
For Sub-Frames 4,9 Bits 2984 8504 14112 30576 46888 51024
For Sub-Frames 1,6 Bits n/a 6968 11448 23688 35160 39232
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits n/a 6968 12576 30576 45352 51024
Transport block CRC Bits 24 24 24 24 24 24
Number of Code Blocks per Sub-Frame
(Note 5)
For Sub-Frames 4,9 1 2 3 5 8 9
For Sub-Frames 1,6 n/a 2 3 5 7 7
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 n/a 2 3
Binary Channel Bits per Sub-Frame
For Sub-Frames 4,9 Bits 4104 11340 18900 41400 62100 68724
For Sub-Frames 1,6 n/a 9828 16668 33768 50868 56340
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits n/a 9252 16380 39312 60012 66636
Max. Throughput averaged over 1 frame kbps 596.8 3791.2 | 6369.6 13910 20945 23154

Note 1:  For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW;
3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special
subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2: For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient
PDCCH performance

Note 3:  Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)

Note 5:  As per Table 4.2-2in TS 36.211 [4]
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A.3.3 Reference measurement channels for PDSCH performance
requirements (FDD)

A.3.3.1 Single-antenna transmission (Common Reference Symbols)

Table A.3.3.1-1: Fixed Reference Channel QPSK R=1/3

Parameter Unit Value
Reference channel R.4 R.42 R.2
FDD FDD FDD
Channel bandwidth MHz 1.4 20 10
Allocated resource blocks (Note 4) 6 100 50
Allocated subframes per Radio Frame 10 10 10
Modulation QPSK | QPSK QPSK
Target Coding Rate 1/3 1/3 1/3
Information Bit Payload (Note 4)
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 408 8760 4392
For Sub-Frame 5 Bits n/a n/a n/a
For Sub-Frame 0 Bits 152 8760 4392

Number of Code Blocks
(Notes 3 and 4)

For Sub-Frames 1,2,3,4,6,7,8,9 1 2 1
For Sub-Frame 5 n/a n/a n/a
For Sub-Frame 0 1 2
Binary Channel Bits (Note 4)
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1368 | 27600 13800
For Sub-Frame 5 Bits n/a n/a n/a
For Sub-Frame 0 Bits 528 26760 12960
Max. Throughput averaged over 1 frame Mbps 0.342 | 7.884 3.953
(Note 4)
UE Category 21 21 21

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated
to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to
each Code Block (otherwise L = 0 Bit)

Note 4:  Given per component carrier per codeword

ETSI



3GPP TS 36.101 version 10.6.0 Release 10

236

ETSI TS 136 101 V10.6.0 (2012-03)

Table A.3.3.1-2: Fixed Reference Channel 16QAM R=1/2

Parameter Unit Value
Reference channel R.3-1 R.3
FDD FDD
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 25 50
Allocated subframes per Radio Frame 10 10
Modulation 16QAM | 16QAM
Target Coding Rate 1/2 1/2
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 6456 14112
For Sub-Frame 5 Bits n/a n/a
For Sub-Frame 0 Bits 5736 12960
Number of Code Blocks per Sub-Frame
(Note 3)
For Sub-Frames 1,2,3,4,6,7,8,9 2 3
For Sub-Frame 5 n/a n/a
For Sub-Frame 0
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 12600 27600
For Sub-Frame 5 Bits n/a n/a
For Sub-Frame 0 Bits 10920 25920
Max. Throughput averaged over 1 frame Mbps 5.738 12.586
UE Category 21 22
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated
to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to
each Code Block (otherwise L = 0 Bit)

Table A.3.3.1-3: Fixed Reference Channel 64QAM R=3/4

Parameter Unit Value
Reference channel R.5 R.6 R.7 R.8 R.9 FDD
FDD FDD FDD FDD
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 15 25 50 75 100
Allocated subframes per Radio Frame 10 10 10 10 10
Modulation 640AM | 640AM | 640AM | 64QAM | 64QAM | 640AM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4 3/4
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 8504 14112 30576 46888 61664
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 6456 12576 28336 45352 61664
Number of Code Blocks per Sub-Frame
(Note 3)
For Sub-Frames 1,2,3,4,6,7,8,9 3 5 8 11
For Sub-Frame 5 n/a n/a n/a n/a n/a
For Sub-Frame 0 3 5 8 11
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 11340 18900 41400 62100 82800
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 8820 16380 38880 59580 80280
Max. Throughput averaged over 1 frame Mbps 7.449 12.547 | 27.294 | 42.046 55.498
UE Category 21 22 22 22 23

Note 1:

for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz

Note 2:
Note 3:
Block (otherwise L = 0 Bit)

2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH

Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
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Table A.3.3.1-3a: Fixed Reference Channel 64QAM R=3/4

Parameter Unit Value
Reference channel R.6-1 R.7-1 R.8-1 R.9-1 R.9-2
FDD FDD FDD FDD FDD
Channel bandwidth MHz 5 10 15 20 20
Allocated resource blocks (Note 3) 18 17 17 17 83
Allocated subframes per Radio Frame 10 10 10 10 10
Modulation 64QAM | 64QAM | 64QAM | 64QAM | 64QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 10296 10296 10296 10296 51024
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 8248 10296 | 10296 10296 51024
Number of Code Blocks per Sub-Frame
(Note 4)
For Sub-Frames 1,2,3,4,6,7,8,9 2 2 2 2 9
For Sub-Frame 5 n/a n/a n/a n/a n/a
For Sub-Frame 0 2 2
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 13608 14076 14076 14076 68724
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 11088 14076 14076 14076 66204
Max. Throughput averaged over 1 frame Mbps 9.062 9.266 9.266 9.266 45.922
UE Category 21 21 21 21 22

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:  Localized allocation started from RB #0 is applied.

Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)

Table A.3.3.1-4: Fixed Reference Channel Single PRB (Channel Edge)

Parameter Unit Value
Reference channel R.O0 R.1
FDD FDD
Channel bandwidth MHz 1.4 3 5 10/20 15 20
Allocated resource blocks 1 1
Allocated subframes per Radio Frame 10 10
Modulation 16QAM 16QAM
Target Coding Rate 1/2 1/2
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 224 256
For Sub-Frame 5 Bits n/a n/a
For Sub-Frame 0 Bits 224 256
Number of Code Blocks per Sub-Frame
(Note 3)
For Sub-Frames 1,2,3,4,6,7,8,9 1
For Sub-Frame 5 n/a n/a
For Sub-Frame 0 1
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 504 552
For Sub-Frame 5 Bits n/a n/a
For Sub-Frame 0 Bits 504 552
Max. Throughput averaged over 1 frame Mbps 0.202 0.230
UE Category 21 21
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)
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Table A.3.3.1-5: Fixed Reference Channel Single PRB (MBSFN Configuration)

Parameter Unit Value
Reference channel R.29 FDD
(MBSFN)
Channel bandwidth MHz 10
Allocated resource blocks 1
MBSFN Configuration TBD
Allocated subframes per Radio Frame 4
Modulation 16QAM
Target Coding Rate 1/2
Information Bit Payload
For Sub-Frames 4,9 Bits 256
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 256
For Sub-Frame 1,2,3,6,7,8 Bits 0 (MBSFN)
Number of Code Blocks per Sub-Frame
(Note 3)
For Sub-Frames 4,9 1
For Sub-Frame 5 n/a
For Sub-Frame 0 1
For Sub-Frame 1,2,3,6,7,8 0 (MBSFN)
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bits 552
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 552
For Sub-Frame 1,2,3,6,7,8 Bits 0 (MBSFN)
Max. Throughput averaged over 1 frame kbps 76.8
UE Category 21
Note 1: 2 symbols allocated to PDCCH
Note 2:  Reference signal, synchronization signals and PBCH
allocated as per TS 36.211 [4]
Note 3:  If more than one Code Block is present, an additional
CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)
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Table A.3.3.1-6: Fixed Reference Channel QPSK R=1/10

Parameter Unit Value
Reference channel R.41
FDD
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 50
Allocated subframes per Radio Frame 10
Modulation QPSK
Target Coding Rate 1/10
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1384
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 1384
Number of Code Blocks per Sub-Frame
(Note 3)
For Sub-Frames 1,2,3,4,6,7,8,9 1
For Sub-Frame 5 n/a
For Sub-Frame 0
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 13800
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 12960
Max. Throughput averaged over 1 frame Mbps 1.246
UE Category 21
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated
to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to
each Code Block (otherwise L = 0 Bit)

Table A.3.3.1-7: PCell Fixed Reference Channel for CA demodulation with power imbalance

Parameter Unit Value
Reference channel R.xx FDD
Channel bandwidth MHz 20
Allocated resource blocks
Allocated subframes per Radio Frame 10
Modulation 64QAM
Coding Rate
For Sub-Frame 1,2,3,4,6,7,8,9, 0.91
For Sub-Frame 5 0.90
For Sub-Frame 0 0.79
Information Bit Payload
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 75376
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 63776
Number of Code Blocks per Sub-Frame
(Note 3)
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 13
For Sub-Frame 5 Bits 12
For Sub-Frame 0 Bits 11
Binary Channel Bits Per Sub-Frame
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 82800
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 80280
Max. Throughput averaged over 1 frame Mbps 66.678
UE Category 5-8
Note 1: 2 symbols allocated to PDCCH
Note 2:  Reference signal, synchronization signals and PBCH
allocated as per TS 36.211 [4]
Note 3:  If more than one Code Block is present, an additional
CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)
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A.3.3.2.1 Two antenna ports
Table A.3.3.2.1-1: Fixed Reference Channel two antenna ports
Parameter Unit Value
Reference channel R.10 R.11 R.11-2 | R.11-3 | R.11- R.30 R.35-1 R.35
FDD FDD FDD FDD 4 FDD FDD FDD FDD
Channel bandwidth MHz 10 10 5 10 10 20 20 10
Allocated resource blocks (Note 4) 50 50 25 40 50 100 100 50
Allocated subframes per Radio Frame 10 10 10 10 10 10 10 10
Modulation QPSK | 16QA | 16QA | 16QA | QPSK | 16QAM | 64QAM | 64QAM
M M M

Target Coding Rate 1/3 1/2 1/2 1/2 1/2 1/2 0.39 1/2
Information Bit Payload (Note 4)

For Sub-Frames 1,2,3,4,6,7,8,9 Bits 4392 12960 | 5736 10296 | 6968 25456 30576 19848

For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a n/a n/a

For Sub-Frame 0 Bits 4392 12960 | 4968 10296 | 6968 25456 n/a 18336
Number of Code Blocks
(Notes 3 and 4)

For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1 3 1 2 2 5 5 4

For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a n/a n/a

For Sub-Frame 0 Bits 1 3 1 2 2 5 n/a 3
Binary Channel Bits (Note 4)

For Sub-Frames 1,2,3,4,6,7,8,9 Bits 13200 | 26400 | 12000 | 21120 | 13200 | 52800 79200 39600

For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a n/a n/a

For Sub-Frame 0 Bits 12384 | 24768 | 10368 | 19488 | 12384 | 51168 n/a 37152
Max. Throughput averaged over 1 Mbps 3.953 | 11.664 | 5.086 9.266 | 6.271 | 22.910 | 24.461 | 17.712
frame (Note 4)
UE Category 21 22 21 21 22 22 4 22

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz

and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block

(otherwise L = 0 Bit)

Note 4:  Given per component carrier per codeword.
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A.3.3.2.2  Four antenna ports

Table A.3.3.2.2-1: Fixed Reference Channel four antenna ports

Parameter Unit Value
Reference channel R.12 R.13 R.14 R.14-1 R.14-2 R.36
FDD FDD FDD FDD FDD FDD

Channel bandwidth MHz 1.4 10 10 10 10 10
Allocated resource blocks (Note 4) 6 50 50 6 3 50
Allocated subframes per Radio Frame 10 10 10 10 10 10
Modulation QPSK | OPSK | 16QAM | 160AM | 160AM | 640AM
Target Coding Rate 1/3 1/3 1/2 1/2 1/2 1/2
Information Bit Payload (Note 4)

For Sub-Frames 1,2,3,4,6,7.8,9 Bits 408 4392 12960 | [1544] [744] 18336

For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a

For Sub-Frame 0 Bits 152 3624 11448 n/a n/a 18336

Number of Code Blocks
(Notes 3 and 4)

For Sub-Frames 1,2,3,4,6,7,8,9 1 1 3 1 1 3
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 1 1 2 n/a n/a 3
Binary Channel Bits (Note 4)
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1248 12800 25600 [3072] [1536] 38400
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 480 12032 24064 n/a n/a 36096
Max. Throughput averaged over 1 Mbps 0.342 3.876 11.513 | [1.235] [0.595] 16.502
frame (Note 4)
UE Category 21 21 22 21 21 22

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)

Note 4:  Given per component carrier per codeword
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A.3.3.3 [RMC for UE-Specific Reference Symbols]

A.3.4 Reference measurement channels for PDSCH performance
requirements (TDD)

A.3.4.1 Single-antenna transmission (Common Reference Symbols)

Table A.3.4.1-1: Fixed Reference Channel QPSK R=1/3

Parameter Unit Value
Reference channel R.4 R.42 R.2
TDD TDD TDD

Channel bandwidth MHz 1.4 20 10
Allocated resource blocks (Note 6) 6 100 50
Uplink-Downlink Configuration (Note 4) 1 1 1
Allocated subframes per Radio Frame (D+S) 4+2 4+2 442
Modulation QPSK | QPSK QPSK
Target Coding Rate 1/3 1/3 1/3
Information Bit Payload (Note 6)

For Sub-Frames 4,9 Bits 408 [8760] 4392

For Sub-Frames 1,6 Bits n/a [7736] 3240

For Sub-Frame 5 Bits n/a n/a n/a

For Sub-Frame 0 Bits 208 [8760] 4392

Number of Code Blocks
(Notes 5 and 6)

For Sub-Frames 4,9 1 [2] 1
For Sub-Frames 1,6 n/a [2] 1
For Sub-Frame 5 n/a n/a n/a
For Sub-Frame 0 1 [2]
Binary Channel Bits (Note 6)
For Sub-Frames 4,9 Bits 1368 | [27600] 13800
For Sub-Frames 1,6 Bits n/a [22656] 11256
For Sub-Frame 5 Bits n/a n/a n/a
For Sub-Frame 0 Bits 672 [26904] 13104
Max. Throughput averaged over 1 frame Mbps 0.102 | [4.175] 1.966
(Note 6)
UE Category 21 21 21

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated
to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6,
only 2 OFDM symbols are allocated to PDCCH.

Note 2:  For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling)
to avoid problems with insufficient PDCCH performance at the test point.

Note 3:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 4:  As per Table 4.2-2 in TS 36.211 [4]

Note 5:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to
each Code Block (otherwise L = 0 Bit)

Note 6:  Given per component carrier per codeword

ETSI



3GPP TS 36.101 version 10.6.0 Release 10 243 ETSI TS 136 101 V10.6.0 (2012-03)

Table A.3.4.1-2: Fixed Reference Channel 16QAM R=1/2

Parameter Unit Value
Reference channel R.3-1 R.3
TDD TDD

Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 25 50
Uplink-Downlink Configuration (Note 3) 1 1
Allocated subframes per Radio Frame (D+S) 4+2 4+2
Modulation 16QAM | 16QAM
Target Coding Rate 1/2 1/2
Information Bit Payload

For Sub-Frames 4,9 Bits 6456 14112

For Sub-Frames 1,6 Bits 5160 11448

For Sub-Frame 5 Bits n/a n/a

For Sub-Frame 0 Bits 5736 12960
Number of Code Blocks per Sub-Frame
(Note 4)

For Sub-Frames 4,9 2 3

For Sub-Frames 1,6 1 2

For Sub-Frame 5 n/a n/a

For Sub-Frame 0 1 3
Binary Channel Bits Per Sub-Frame

For Sub-Frames 4,9 Bits 12600 27600

For Sub-Frames 1,6 Bits 11112 22512

For Sub-Frame 5 Bits n/a n/a

For Sub-Frame 0 Bits 11208 26208
Max. Throughput averaged over 1 frame Mbps 2.897 6.408
UE Category 21 22

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2
OFDM symbols are allocated to PDCCH.

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:  As per Table 4.2-2in TS 36.211 [4]

Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)
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Table A.3.4.1-3: Fixed Reference Channel 64QAM R=3/4

Parameter Unit Value
Reference channel R.5 R.6 TDD R.7 R.8 R.9
TDD TDD TDD TDD

Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 15 25 50 75 100
Uplink-Downlink Configuration (Note 3) 1 1 1 1 1
Allocated subframes per Radio Frame (D+S) 4+2 4+2 4+2 442 442
Modulation 64QAM | 64QAM | 64Q0AM | 64QAM | 64QAM | 64QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4
Information Bit Payload

For Sub-Frames 4,9 Bits 8504 14112 30576 46888 61664

For Sub-Frames 1,6 Bits 6968 11448 23688 35160 46888

For Sub-Frame 5 Bits n/a n/a n/a n/a n/a

For Sub-Frame 0 Bits 6968 12576 30576 45352 61664
Number of Code Blocks per Sub-Frame
(Note 4)

For Sub-Frames 4,9 2 3 5 8 11

For Sub-Frames 1,6 2 2 4 6 8

For Sub-Frame 5 n/a n/a n/a n/a n/a

For Sub-Frame 0 2 3 5 8 11
Binary Channel Bits Per Sub-Frame

For Sub-Frames 4,9 Bits 11340 18900 41400 62100 82800

For Sub-Frames 1,6 Bits 9828 16668 33768 50868 67968

For Sub-Frame 5 Bits n/a n/a n/a n/a n/a

For Sub-Frame 0 Bits 9252 16812 39312 60012 80712
Max. Throughput averaged over 1 frame Mbps 3.791 6.370 13.910 | 20.945 | 27.877
UE Category 21 22 22 22 23

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH
for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols
are allocated to PDCCH.

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:  As per Table 4.2-2 TS 36.211 [4]

Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)
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Table A.3.4.1-3a: Fixed Reference Channel 64QAM R=3/4

Parameter Unit Value
Reference channel R.6-1 R.7-1 R.8-1 R.9-1 R.9-2
TDD TDD TDD TDD TDD

Channel bandwidth MHz 5 10 15 20 20
Allocated resource blocks (Note 3) 18 17 17 17 83
Uplink-Downlink Configuration (Note 4) 1 1 1 1 1
Allocated subframes per Radio Frame (D+S) 4+2 4+2 4+2 442 442
Modulation 64QAM | 640AM | 64QAM | 64QAM | 64QAM
Target Coding Rate 3/4 3/4 3/4 3/4 3/4
Information Bit Payload

For Sub-Frames 4,9 Bits 10296 10296 10296 10296 51024

For Sub-Frames 1,6 Bits 8248 7480 7480 7480 39232

For Sub-Frame 5 Bits n/a n/a n/a n/a n/a

For Sub-Frame 0 Bits 8248 10296 10296 10296 51024
Number of Code Blocks per Sub-Frame
(Note 5)

For Sub-Frames 4,9 2 2 2 2 9

For Sub-Frames 1,6 2 2 2 2 7

For Sub-Frame 5 n/a n/a n/a n/a n/a

For Sub-Frame 0 2 2 2 2 9
Binary Channel Bits Per Sub-Frame

For Sub-Frames 4,9 Bits 13608 14076 14076 14076 68724

For Sub-Frames 1,6 Bits 11880 11628 11628 11628 56340

For Sub-Frame 5 Bits n/a n/a n/a n/a n/a

For Sub-Frame 0 Bits 11520 14076 14076 14076 66636
Max. Throughput averaged over 1 frame Mbps 4.534 4.585 4.585 4.585 23.154
UE Category 21 21 21 21 22

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH
for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols

are allocated to PDCCH.

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  Localized allocation started from RB #0 is applied.

Note 4:  As per Table 4.2-2 TS 36.211 [4]

Note 5:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code

Block (otherwise L = 0 Bit)
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Table A.3.4.1-4: Fixed Reference Channel Single PRB

Parameter Unit Value
Reference channel R.0 R.1 TDD
TDD
Channel bandwidth MHz 1.4 3 5 10/20 15 20
Allocated resource blocks 1 1
Uplink-Downlink Configuration (Note 3) 1 1
Allocated subframes per Radio Frame (D+S) 4+2 4+2
Modulation 16QAM 16QAM
Target Coding Rate 1/2 1/2
Information Bit Payload
For Sub-Frames 4,9 Bits 224 256
For Sub-Frames 1,6 Bits 208 208
For Sub-Frame 5 Bits n/a n/a
For Sub-Frame 0 Bits 224 256
Number of Code Blocks per Sub-Frame
(Note 4)
For Sub-Frames 4,9 1 1
For Sub-Frames 1,6 1 1
For Sub-Frame 5 n/a n/a
For Sub-Frame 0 1 1
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bits 504 552
For Sub-Frames 1,6 Bits 456 456
For Sub-Frame 5 Bits n/a n/a
For Sub-Frame 0 Bits 504 552
Max. Throughput averaged over 1 frame Mbps 0.109 0.118
UE Category 21 21
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2
OFDM symbols are allocated to PDCCH.
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  As per Table 4.2-2 in TS 36.211 [4]
Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)
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Table A.3.4.1-5: Fixed Reference Channel Single PRB (MBSFN Configuration)

Parameter Unit Value
Reference channel R.29 TDD
(MBSFN)
Channel bandwidth MHz 10
Allocated resource blocks 1
MBSFN Configuration [TBD]
Uplink-Downlink Configuration (Note 3) 1
Allocated subframes per Radio Frame (D+S) 2+2
Modulation 16QAM
Target Coding Rate 1/2
Information Bit Payload
For Sub-Frames 4,9 Bits 0 (MBSFN)
For Sub-Frames 1,6 Bits 208
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 256
Number of Code Blocks per Sub-Frame
(Note 4)
For Sub-Frames 4,9 Bits 0 (MBSFN)
For Sub-Frames 1,6 Bits 1
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 1
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bits 0 (MBSFN)
For Sub-Frames 1,6 Bits 456
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 552
Max. Throughput averaged over 1 frame kbps 67.2
UE Category >1
Note 1: 2 symbols allocated to PDCCH
Note 2:  Reference signal, synchronization signals and PBCH allocated as
per TS 36.211 [4]
Note 3:  as per Table 4.2-2 in TS 36.211 [4]
Note 4:  If more than one Code Block is present, an additional CRC
sequence of L = 24 Bits is attached to each Code Block (otherwise
L = 0 Bit)
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Table A.3.4.1-6: Fixed Reference Channel QPSK R=1/10

Parameter Unit Value
Reference channel R.41
TDD
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 50
Uplink-Downlink Configuration (Note 4) 1
Allocated subframes per Radio Frame (D+S) 4+2
Modulation QPSK
Target Coding Rate 1/10
Information Bit Payload
For Sub-Frames 4,9 Bits 1384
For Sub-Frames 1,6 Bits 1032
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 1384
Number of Code Blocks per Sub-Frame
(Note 5)
For Sub-Frames 4,9 1
For Sub-Frames 1,6 1
For Sub-Frame 5 n/a
For Sub-Frame 0 1
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bits 13800
For Sub-Frames 1,6 Bits 11256
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 13104
Max. Throughput averaged over 1 frame Mbps 0.622
UE Category 21
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated
to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6,
only 2 OFDM symbols are allocated to PDCCH.
Note 2:  For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling)
to avoid problems with insufficient PDCCH performance at the test point.
Note 3:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 4:  As per Table 4.2-2 in TS 36.211 [4]
Note 5:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to
each Code Block (otherwise L = 0 Bit)
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Table A.3.4.1-7: PCell Fixed Reference Channel for CA demodulation with power imbalance

Parameter Unit Value
Reference channel R.yyTDD
Channel bandwidth MHz 20
Uplink-Downlink Configuration (Note 3) 1
Allocated subframes per Radio Frame 4+2
(D+S)
Modulation 64QAM
Target Coding Rate
For Sub-Frames 4,9 0.91
For Sub-Frames 1,6 0.81
For Sub-Frames 5 n/a
For Sub-Frames 0 0.79
Information Bit Payload
For Sub-Frames 4,9 Bits 75376
For Sub-Frame 1,6 Bits 55056
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 63776
Number of Code Blocks per Sub-Frame
(Note 4)
For Sub-Frames 4,9 13
For Sub-Frame 1,6 9
For Sub-Frame 5 n/a
For Sub-Frame 0 11
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bits 82800
For Sub-Frame 1,6 Bits 67968
For Sub-Frame 5 Bits n/a
For Sub-Frame 0 Bits 80712
Max. Throughput averaged over 1 frame Mbps 32.464
UE Category 5-8
Note 1: 2 symbols allocated to PDCCH
Note 2:  Reference signal, synchronization signals and PBCH
allocated as per TS 36.211 [4]
Note 3:  If more than one Code Block is present, an additional
CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)
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A.3.4.2 Multi-antenna transmission (Common Reference Signals)

A.3.4.2.1  Two antenna ports

Table A.3.4.2.1-1: Fixed Reference Channel two antenna ports

Parameter Unit Value
Reference channel R.10 R.11 R.11-1 R.11-2 R.11-3 R.11-4 R.30
TDD TDD TDD TDD TDD TDD TDD
Channel bandwidth MHz 10 10 10 5 10 10 20
Allocated resource blocks (Note 5) 50 50 50 25 40 50 100
Uplink-Downlink Configuration (Note 3) 1 1 1 1 1 1 1
Allocated subframes per Radio Frame 4+2 4+2 4+2 4+2 442 442 442
(D+S)
Modulation QPSK 16QAM | 16QAM | 16QAM | 16QAM QPSK 16QAM
Target Coding Rate 1/3 1/2 1/2 1/2 1/2 1/2 1/2
Information Bit Payload (Note 5)
For Sub-Frames 4,9 Bits 4392 12960 12960 5736 10296 6968 25456
For Sub-Frames 1,6 3240 9528 9528 5160 9144 5160 22920
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 4392 12960 n/a 4968 10296 6968 25456

Number of Code Blocks
(Notes 4 and 5)

For Sub-Frames 4,9 1 3 3 1 2 2 5
For Sub-Frames 1,6 1 2 2 1 2 4
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 1 3 n/a 1 2 2

Binary Channel Bits (Note 5)
For Sub-Frames 4,9 Bits 13200 26400 26400 12000 21120 13200 52800
For Sub-Frames 1,6 10656 21312 21312 10512 16992 10656 42912
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 12528 25056 n/a 10656 19776 12528 51456

Max. Throughput averaged over 1 frame Mbps 1.966 5.794 4.498 2.676 4.918 3.122 12.221
(Note 5)

UE Category 21 =22 =22 =21 =21 22 22

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz i
symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:  As per Table 4.2-2 in TS 36.211 [4].

Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (othel

Note 5:  Given per component carrier per codeword
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A.3.4.2.2  Four antenna ports

Table A.3.4.2.2-1: Fixed Reference Channel four antenna ports

Parameter Unit Value
Reference channel R.12 R.13 R.14 R.14-1 R.14-2 R.43 R.36
TDD TDD TDD TDD TDD TDD TDD
Channel bandwidth MHz 1.4 10 10 10 10 20 10
Allocated resource blocks (Note 6) 6 50 50 6 3 100 50
Uplink-Downlink Configuration (Note 1 1 1 1 1 1 1
4)
Allocated subframes per Radio 4+2 4+2 4+2 4+2 4+2 4+2 4+2
Frame (D+S)
Modulation QPSK QPSK | 16QAM | 16QAM | 16QAM | 16QAM | 64QAM
Target Coding Rate 1/3 1/3 1/2 1/2 1/2 1/2 1/2
Information Bit Payload (Note 6)
For Sub-Frames 4,9 Bits 408 4392 12960 [1544] [744] [25456] | 18336
For Sub-Frames 1,6 Bits n/a 3240 9528 n/a n/a [21384] | 15840
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 208 4392 n/a n/a n/a n/a n/a

Number of Code Blocks
(Notes 5 and 6)

For Sub-Frames 4,9 1 1 3 1 1 [5] 3
For Sub-Frames 1,6 n/a 1 2 n/a n/a [4] 3
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 1 1 n/a n/a n/a n/a n/a
Binary Channel Bits (Note 6)
For Sub-Frames 4,9 Bits 1248 12800 25600 [3072] [1536] [51200] | 38400
For Sub-Frames 1,6 n/a 10256 20512 n/a n/a [41312] | 30768
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 624 12176 n/a n/a n/a n/a n/a
Max. Throughput averaged over 1 Mbps 0.102 1.966 4.498 [0.309] [0.149] [9.368] 6.835
frame (Note 6)
UE Category 21 21 22 21 21 22 22

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5
MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are
allocated to PDCCH.

Note 2:  For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid
problems with insufficient PDCCH performance at the test point.

Note 3:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 4:  As per Table 4.2-2in TS 36.211 [4]

Note 5:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block
(otherwise L = 0 Bit)

Note 6:  Given per component carrier per codeword

A.3.4.3 Reference Measurement Channels for UE-Specific Reference
Symbols

A.3.4.3.1 Single antenna port (Cell Specific)

The reference measurement channelsin Table A.3.4.3.1-1 apply for verifying demodulation performance for UE-
specific reference symbols with one cell-specific antenna port.
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Table A.3.4.3.1-1: Fixed Reference Channel for DRS

Parameter Unit Value
Reference channel R.25 R.26 R.26-1 R.27 R.27-1 R.28
TDD TDD TDD TDD TDD TDD
Channel bandwidth MHz 10 10 5 10 10 10
Allocated resource blocks 50° 50° 25° 50 ° 18° 1
Uplink-Downlink Configuration (Note 3) 1 1 1 1 1 1
Allocated subframes per Radio Frame 4+2 4+2 4+2 4+2 442 442
D+S
l(\/lodu)lation QPSK 16QAM | 16QAM | 64QAM | 64QAM | 16QAM
Target Coding Rate 1/3 1/2 1/2 3/4 3/4 1/2
Information Bit Payload
For Sub-Frames 4,9 Bits 4392 12960 5736 28336 10296 224
For Sub-Frames 1,6 Bits 3240 9528 4584 22920 8248 176
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 2984 9528 3880 22152 10296 224
Number of Code Blocks per Sub-Frame
(Note 5)
For Sub-Frames 4,9 1 3 1 5 2 1
For Sub-Frames 1,6 1 2 1 4 2 1
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 1 2 1 4 2 1
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bits 12600 25200 11400 37800 13608 504
For Sub-Frames 1,6 Bits 10356 20712 10212 31068 11340 420
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 10332 20664 7752 30996 13608 504
Max. Throughput averaged over 1 frame Mbps 1.825 5.450 2.452 12.466 | 4.738 0.102
UE Category 21 22 21 22 21 21
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2
OFDM symbols are allocated to PDCCH.
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  as per Table 4.2-2in TS 36.211 [4]
Note 4:  For R.25, R.26 and R.27, 50 resource blocks are allocated in sub-frames 1-9 and 41 resource blocks
(RBO-RB20 and RB30—RB49) are allocated in sub-frame 0. For R.26-1, 25 resource blocks are allocated
in sub-frames 1-9 and 17 resource blocks (RBO-RB7 and RB16—RB24) are allocated in sub-frame 0.
Note5: If morethan one Code Block is present, an additional CRC sequence of L = 24 Bitsis attached to each
Code Block (otherwise L = 0 Bit).
Note 6:  Localized allocation started from RB #0 is applied.

A.3.4.3.2 Two antenna ports (Cell Specific)

The reference measurement channelsin Table A.3.4.3.2-1 apply for verifying demodulation performance for CDM-
multiplexed UE specific reference symbols with two cell-specific antenna ports.
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Table A.3.4.3.2-1: Fixed Reference Channel for CDM-multiplexed DM RS

Reference channel R.31 R.32 R.32-1 R.33 R.33-1 R.34
TDD TDD TDD TDD TDD TDD
Channel bandwidth MHz 10 10 5 10 10 10
Allocated resource 507 507 [25 ™ 507 [18]° 507
blocks
Uplink-Downlink 1 1 1 1 1 1
Configuration (Note 3)
Allocated subframes 4+2 4+2 4+2 4+2 442 442
per Radio Frame (D+S)
Modulation QPSK | 16QAM | 16QAM | 64QAM | 64QAM | 64QAM
Target Coding Rate 1/3 1/2 1/2 3/4 3/4 1/2
Information Bit Payload
For Sub-Frames 4,9 Bits 3624 11448 [5736] 27376 [9528] 18336
For Sub-Frames 1,6 2664 7736 [3112] | 16992 | [7480] 11832
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 2984 9528 [3496] 22152 [9528] 14688

Number of Code Blocks
per Sub-Frame
(Note 4)

For Sub-Frames 4,9 1 2 1 5 2 3
For Sub-Frames 1,6 1 2 1 3 2 2
For Sub-Frame 5 n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 1 2 1 4 2 3
Binary Channel Bits Per
Sub-Frame
For Sub-Frames 4,9 Bits 12000 24000 | [10800] | 36000 [12960] 36000
For Sub-Frames 1,6 7872 15744 [6528] 23616 [10368] 23616
For Sub-Frame 5 Bits n/a n/a n/a n/a n/a n/a
For Sub-Frame 0 Bits 9840 19680 [7344] 29520 [12960] 29520
Max. Throughput Mbps 1.556 4.79 [2.119] 11.089 [4.354] 7.502
averaged over 1 frame
UE Category =21 22 =21 =22 21 22

Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2
OFDM symbols are allocated to PDCCH.

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:  as per Table 4.2-2 in TS 36.211 [4]

Note 4:  For R.31, R.32, R.33and R.34, 50 resource blocks are allocated in sub-frames 4,9 and 41 resource
blocks (RBO—RB20 and RB30-RB49) are allocated in sub-frame 0 and the DwPTS portion of sub-
frames 1,6. For R.32-1, 25 resouce blocks are allocated in sub-frames 4,9 and 17 resource blocks
(RBO—RB7 and RB16—RB24) are allocated in sub-frame 0 and the DwPTS portion of sub-frames 1, 6.

Note 5:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to

each Code Block (otherwise L = 0 Bit)

Note 6:  Localized allocation started from RB #0 is applied.
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A.3.5 Reference measurement channels for PDCCH/PCFICH
performance requirements

A.3.5.1 FDD
Table A.3.5.1-1: Reference Channel FDD
Parameter Unit Value
Reference channel R.15 FDD R.15-1 FDD R.16 FDD R.17 FDD
Number of transmitter antennas 1 2 2 4
Channel bandwidth MHz 10 10 10 5
Number of OFDM symbols for PDCCH symbols 2 3 2 2
Aggregation level CCE 8 8 4 2
DCI Format Format 1 Format 1 Format 2 Format 2
Cell ID 0 0 0 0
Payload (without CRC) Bits 31 31 43 42
A.3.5.2 TDD
Table A.3.5.2-1: Reference Channel TDD
Parameter Unit Value
Reference channel R.15 TDD R.15-1 TDD R.16 TDD R.17 TDD
Number of transmitter antennas 1 2 2 4
Channel bandwidth MHz 10 10 10 5
Number of OFDM symbols for PDCCH symbols 2 3 2 2
Aggregation level CCE 8 8 4 2
DCI Format Format 1 Format 1 Format 2 Format 2
Cell ID 0 0 0 0
Payload (without CRC) Bits 34 34 46 45

A.3.6 Reference measurement channels for PHICH performance

requirements

Table A.3.6-1: Reference Channel FDD/TDD

Parameter Unit Value

Reference channel R.18 R.19 R.20 R.24
Number of transmitter antennas 1 2 4 1
Channel bandwidth MHz 10 10 5 10
User roles (Note 1) [W 1 12] W1 12] W1 12] W 1]
Resource allocation (Note 2) [(0,0) (0,2) (0,4)] | [(0,0) (0,2) (0,4)] | [(0,0) (0,2) (0,4)] | [(0,0) (0,1)]
Power offsets (Note 3) dB [-40-3] [-40-3] [-40-3] [+3 0]
Payload (Note 4) [ARR] [ARR] [ARR] [AR]

Note 1:  W=wanted user, I1=interfering user 1, I2=interfering user 2.
Note 2:
Note 3:
relative to the first interfering user.
Note 4:  A=fixed ACK, R=random ACK/NACK.

The resource allocation per user is given as (N_group_PHICH, N_seq_PHICH).
The power offsets (per user) represent the difference of the power of BPSK modulated symbol per PHICH
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Table A.3.7-1: Reference Channel FDD/TDD

A.3.7 Reference measurement channels for PBCH performance

Parameter Unit Value
Reference channel R.21 R.22 R.23
Number of transmitter antennas 1 2 4
Channel bandwidth MHz 1.4 1.4 1.4
Modulation QPSK QPSK QPSK
Target coding rate 40/1920 40/1920 40/1920
Payload (without CRC) Bits 24 24 24

requirements

A.3.8.1 FDD

A.3.8 Reference measurement channels for MBMS performance

Table A.3.8.1-1: Fixed Reference Channel QPSK R=1/3
Parameter PMCH
Unit Value

Reference channel R.40 FDD R.37 FDD
Channel bandwidth MHz 1.4 5 10 15 20
Allocated resource blocks 6 50
Allocated subframes per Radio Frame 6 6
(Note 1)
Modulation QPSK QPSK
Target Coding Rate 1/3 1/3
Information Bit Payload (Note 2)
For Sub-Frames 1,2,3,6,7,8 Bits 408 3624
For Sub-Frames 0,4,5,9 Bits n/a n/a
Number of Code Blocks per Subframe 1 1
(Note 3)
Binary Channel Bits Per Subframe
For Sub-Frames 1,2,3,6,7,8 Bits 1224 10200
For Sub-Frames 0,4,5,9 Bits n/a n/a
MBMS UE Category =21 21

Note 1:

36.331.
Note 2:

36.211.
Note 3:

For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS

2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS

If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is
attached to each Code Block (otherwise L = 0 Bit).
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Table A.3.8.1-2: Fixed Reference Channel 16QAM R=1/2

Parameter PMCH
Unit Value
Reference channel R.38 FDD
Channel bandwidth MHz 14 5 10 15 | 20
Allocated resource blocks 50
Allocated subframes per Radio Frame (Note 1) 6
Modulation 16QAM
Target Coding Rate 1/2
Information Bit Payload (Note 2)
For Sub-Frames 1,2,3,6,7,8 Bits 9912
For Sub-Frames 0,4,5,9 Bits n/a
Number of Code Blocks per Subframe (Note 3) 2
Binary Channel Bits Per Subframe
For Sub-Frames 1,2,3,6,7,8 Bits 20400
For Sub-Frames 0,4,5,9 Bits n/a
MBMS UE Category 21
Note 1: For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS
36.331.
Note 2: 2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS
36.211.
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is
attached to each Code Block (otherwise L = 0 Bit).

Table A.3.8.1-3: Fixed Reference Channel 64QAM R=2/3

Parameter PMCH
Unit Value
Reference channel 139-1 FDD R.39 FDD
Channel bandwidth MHz 14 5 10 15 | 20
Allocated resource blocks 25 50
Allocated subframes per Radio Frame(Notel) 6 6
Modulation 64QAM 64QAM
Target Coding Rate 2/3 2/3
Information Bit Payload (Note 2)
For Sub-Frames 1,2,3,6,7,8 Bits 9912 19848
For Sub-Frames 0,4,5,9 Bits n/a n/a
Number of Code Blocks per Sub-Frame (Note 3) 2 4
Binary Channel Bits Per Subframe
For Sub-Frames 1,2,3,6,7,8 Bits 15300 30600
For Sub-Frames 0,4,5,9 Bits n/a n/a
MBMS UE Category 21 22
Note 1: For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS 36.331.
Note 2: 2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.
Note 3: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit).
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A.3.8.2 TDD
Table A.3.8.2-1: Fixed Reference Channel QPSK R=1/3
Parameter PMCH
Uni Value
t
Reference channel R.40 TDD R.37 TDD
Channel bandwidth MHz 14 5 10 15 20
Allocated resource blocks 6 50
Uplink-Downlink Configuration(Note 1) 5 5
Allocated subframes per Radio Frame 5 5
Modulation QPSK QPSK
Target Coding Rate 1/3 1/3
Information Bit Payload (Note 2)
For Sub-Frames 3,4,7,8,9 Bits 408 3624
For Sub-Frames 0,1,2,5,6 Bits n/a n/a
Number of Code Blocks per Subframe 1 1
(Note 3)
Binary Channel Bits Per Subframe
For Sub-Frames 3,4,7,8,9 Bits 1224 10200
For Sub-Frames 0,1,2,5,6 Bits n/a n/a
MBMS UE Category 21 =21
Note 1: For TDD mode, in line with TS 36.331, Uplink-Downlink Configuration 5 is proposed, up to 5
subframes (#3/4/7/8/9) are available for MBMS.
Note 2: 2 OFDM symbols are reserved for PDCCH; reference signal allocated as per TS 36.211.
Note 3: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached
to each Code Block (otherwise L = 0 Bit).

Table A.3.8.2-2: Fixed Reference Channel 16QAM R=1/2

Parameter PMCH
Unit Value
Reference channel R.38 TDD
Channel bandwidth MHz 14 5 10 15 | 20
Allocated resource blocks 50
Uplink-Downlink Configuration(Note 1) 5
Allocated subframes per Radio Frame 5
Modulation 16QAM
Target Coding Rate 1/2
Information Bit Payload (Note 2)
For Sub-Frames 3,4,7,8,9 Bits 9912
For Sub-Frames 0,1,2,5,6 Bits n/a
Number of Code Blocks per Subframe (Note 3) 2
Binary Channel Bits Per Subframe
For Sub-Frames 3,4,7,8,9 Bits 20400
For Sub-Frames 0,1,2,5,6 Bits n/a
MBMS UE Category 21
Note 1: For TDD mode, in line with TS 36.331, Uplink-Downlink Configuration 5 is proposed, up
to 5 subframes (#3/4/7/8/9) are available for MBMS.
Note 2: 2 OFDM symbols are reserved for PDCCH; reference signal allocated as per TS 36.211.
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is
attached to each Code Block (otherwise L = 0 Bit).
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Table A.3.8.2-3: Fixed Reference Channel 64QAM R=2/3

Parameter PMCH
Unit Value

Reference channel R.39-1TDD R.39 TDD
Channel bandwidth MHz [1.4 5 10 15| 20
Allocated resource blocks 25 50
Uplink-Downlink Configuration(Note 1) 5 5
Allocated subframes per Radio Frame 5 5
Modulation 64QAM 64QAM
Target Coding Rate 2/3 2/3
Information Bit Payload (Note 2)
For Sub-Frames 3,4,7,8,9 Bits 9912 19848
For Sub-Frames 0,1,2,5,6 Bits n/a n/a
Number of Code Blocks per Sub-Frame 2 4
(Note 3)
Binary Channel Bits Per Subframe
For Sub-Frames 3,4,7,8,9 Bits 15300 30600
For Sub-Frames 0,1,2,5,6 Bits n/a n/a
MBMS UE Category 21 22

Note 1:

Note 2:
Note 3:

2 OFDM symbols are reserved for PDCCH; reference signal allocated as per TS 36.211.
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is
attached to each Code Block (otherwise L = 0 Bit).

For TDD mode, in line with TS 36.331, Uplink-Downlink Configuration 5 is proposed, up to 5
subframes (#3/4/7/8/9) are available for MBMS.
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A.3.9 Reference measurement channels for sustained downlink
data rate provided by lower layers

A.3.9.1 FDD
Table A.3.9.1-1: Fixed Reference Channel for sustained data-rate test (FDD)
Parameter Unit Value
Reference channel R.31-1 R.31-2 R.31-3 R.31-3A | R.314
FDD FDD FDD FDD FDD
Channel bandwidth MHz 10 10 20 10 20
Allocated resource blocks (Note 8) Note 5 Note 6 | Note 7 Note 6 Note 7
Allocated subframes per Radio Frame 10 10 10 10 10
Modulation 64QAM | 64QAM | 640AM | 640AM | 640QA
M
Coding Rate
For Sub-Frame 1,2,3,4,6,7,8,9, 0.40 0.59 0.59 0.85 0.88
For Sub-Frame 5 0.40 0.64 0.62 0.89 0.87
For Sub-Frame 0 0.40 0.63 0.61 0.90 0.90
Information Bit Payload (Note 8)
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 10296 25456 51024 36696 75376
For Sub-Frame 5 Bits 10296 25456 51024 35160 71112
For Sub-Frame 0 Bits 10296 25456 51024 36696 75376
Number of Code Blocks
(Notes 3 and 8)
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 2 5 9 6 13
For Sub-Frame 5 Bits 2 5 9 6 12
For Sub-Frame 0 Bits 2 5 9 6 13
Binary Channel Bits (Note 8)
For Sub-Frames 1,2,3,4,6,7,8,9 Bits 26100 43200 86400 43200 86400
For Sub-Frame 5 Bits 26100 39744 82080 39744 82080
For Sub-Frame 0 Bits 26100 40752 83952 40752 83952
Number of layers 1 2 2 2 2
Max. Throughput averaged over 1 frame Mbps 10.296 | 25.456 | 51.024 36.542 74.950
(Note 8)
UE Categories 21 22 22 22 23
Note 1: 1 symbol allocated to PDCCH for all tests
Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached
to each Code Block (otherwise L = 0 Bit)
Note 4:  Resource blocks nprg = 0..2 are allocated for SIB transmissions in sub-frame 5 for all
bandwidths
Note 5:  Resource blocks nprg = 6..14,30..49 are allocated for the user data in all sub-frames
Note 6:  Resource blocks nprg = 3..49 are allocated for the user data in sub-frame 5, and resource
blocks nprg = 0..49 in sub-frames 0,1,2,3,4,6,7,8,9
Note 7:  Resource blocks nprg = 4..99 are allocated for the user data in sub-frame 5, and resource
blocks nprg = 0..99 in sub-frames 0,1,2,3,4,6,7,8,9
Note 8:  Given per component carrier per codeword
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A.3.9.2 TDD
Table A.3.9.2-1: Fixed Reference Channel for sustained data-rate test (TDD)
Parameter Unit Value
Reference channel R.31-1 R.31-2 R.31-3 R.31-3B R.31-4
TDD TDD TDD TDD TDD
Channel bandwidth MHz 10 10 20 15 20
Allocated resource blocks Note 6 Note 7 Note 8 Note 9 Note 8
Uplink-Downlink Configuration (Note 3) 5 5 5 1 1
Number of HARQ Processes per Proces 15 15 15 7 7
component carrier ses
Allocated subframes per Radio Frame 8+1 8+1 8+1 4+2 4+2
(D+S)
Modulation 640AM | 640AM | 64QAM | 64QAM | 64QAM
Target Coding Rate
For Sub-Frames 4,9 0.40 0.59 0.59 0.87 0.88
For Sub-Frames 3,7,8 0.40 0.59 0.59 n/a n/a
For Sub-Frames 1 n/a n/a n/a n/a n/a
For Sub-Frames 5 0.40 0.64 0.62 0.88 0.87
For Sub-Frames 6 0.40 0.60 0.60 n/a n/a
For Sub-Frames 0 0.40 0.62 0.61 0.90 0.90
Information Bit Payload
For Sub-Frames 4,9 Bits 10296 25456 51024 [51024] 75376
For Sub-Frames 3,6,7,8 Bits 10296 25456 51024 0 0
For Sub-Frame 1 Bits 0 0 0 0 0
For Sub-Frame 5 Bits 10296 25456 51024 [51024] 71112
For Sub-Frame 0 Bits 10296 25456 51024 [51024] 75376
Number of Code Blocks per Sub-Frame
(Note 4)
For Sub-Frames 4,9 2 5 9 9 13
For Sub-Frames 3,6,7,8 2 5 9 n/a n/a
For Sub-Frame 1 n/a n/a n/a n/a n/a
For Sub-Frame 5 2 5 9 9 12
For Sub-Frame 0 2 5 9 9 13
Binary Channel Bits Per Sub-Frame
For Sub-Frames 4,9 Bits 26100 43200 86400 [58752] 86400
For Sub-Frames 3,7,8 Bits 26100 43200 86400 0 0
For Sub-Frame 1 Bits 0 0 0 0 0
For Sub-Frame 5 Bits 26100 40176 82512 [58320] 82512
For Sub-Frame 6 Bits 26100 42768 85968 n/a n/a
For Sub-Frame 0 Bits 26100 41184 84384 [56736] 84384
Number of layers 1 2 2 2 2
Max. Throughput averaged over 1 frame Mbps 8.237 20.365 | 40.819 20.409 29.724
(Note 10)
UE Category 21 22 22 22 23

Note 1: 1 symbol allocated to PDCCH for all tests

Note 2:  Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:  As per Table 4.2-2 in TS 36.211 [4]

Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached
to each Code Block (otherwise L = 0 Bit)

Note 5:  Resource blocks nprg = 0..2 are allocated for SIB transmissions in sub-frame 5 for all
bandwidths

Note 6:  Resource blocks nprg = 6..14,30..49 are allocated for the user data in all subframes

Note 7:  Resource blocks nprg = 3..49 are allocated for the user data in sub-frame 5, and resource
blocks nprs = 0..49 in sub-frames 0,3,4,6,7,8,9

Note 8:  Resource blocks nprs = 4..99 are allocated for the user data in sub-frame 5, and resource
blocks nprg = 0..99 in sub-frames 0,3,4,6,7,8,9

Note 9:  Resource blocks nprs = 4..71 are allocated for the user data in all sub-frames

Notel0: Given per component carrier per codeword
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A4

CSI reference measurement channels

This section defines the DL signal applicable to the reporting of channel quality information (Clause 9.2, 9.3 and 9.5).

In Table A.4-0 are listed the UL/DL reference measurement channels specified in annex A.4 of thisrelease of TS
36.101. Thistable isinformative and serves only to a better overview. The reference for the concrete reference
measurement channels and corresponding implementation’s parameters as to be used for requirements are the other
tables of this annex as appropriate.

Table A.4-0: Overview of CSI reference measurement channels

Duplex Table Name BW Mod TCR | RB SE‘ (l:JaEt Notes
set | eg
CSI Performance, PDSCH, Full allocation
FDD Table A.4-1 10 cal CQl | 50
TDD Table A.4-2 10 cal CQl | 50
CSI Performance, PDSCH, Full allocation (CSI-RS)
FDD Table A.4-1a 10 cQql CQl 50
TDD Table A.4-2a 10 cal CQl | 50
CSI Performance, PDSCH, Partial allocation (6 RB-s)
FDD Table A.4-4 10 cQql CQl 6
TDD Table A.4-5 10 cQql CQl 6
CSI Performance, PDSCH, Partial allocation (15 RB-s)
FDD Table A.4-7 10 cal CQl 15
TDD Table A.4-8 10 cQql CQl 15
CSI Performance, PDSCH, Partial allocation (3 RB-s)
FDD Table A.4-10 10 cal cal 3
TDD Table A.4-11 10 cal CQl 3

The reference channel in Table A.4-1 complies with the CQI definition specified in Sec. 7.2.3 of [6]. Table A.4-3
specifies the transport format corresponding to each CQI for single antenna transmission. Table A.4-3a specifies the

transport format corresponding to each CQI for dual antenna transmission.

Table A.4-1: Reference channel for CQIl requirements (FDD) full PRB allocation (CRS)

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 8 8 8 8 8 8
Modulation Table | Table
A4-3 | A4
3a
Target coding rate Table | Table
A4-3 | A4
3a
Number of HARQ Processes Processes 8 8 8 8 8 8
Maximum number of HARQ transmissions 1 1 1 1 1 1

Note 1:
Note 2:

3 symbols allocated to PDCCH
Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead
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Table A.4-1a: Reference channel for CQI requirements (FDD) full PRB allocation (CSI-RS)

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 8 8 8 8 8 8
Modulation Table | Table | Table

A.4- A.4- A.4-
3b 3c 3d

Target coding rate Table | Table | Table
A.4- A.4- A.4-
3b 3c 3d

Number of HARQ Processes Processes 8 8 8 8 8 8

Maximum number of HARQ 1 1 1 1 1 1
transmissions

Note 1: 3 symbols allocated to PDCCH
Note 2:  Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead

Table A.4-2: Reference channel for CQI requirements (TDD) full PRB allocation (CRS)

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 4 4 4 4 4 4
Modulation Table | Table
A4-3 | A4-
3a
Target coding rate Table | Table
A4-3 | A4
3a
Number of HARQ Processes Processes 10 10 10 10 10 10
Maximum number of HARQ transmissions 1 1 1 1 1 1

Note 1: 3 symbols allocated to PDCCH
Note 2:  UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and
synchronization signal overhead

Table A.4-2a: Reference channel for CQI requirements (TDD) full PRB allocation (CSI-RS)

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 4 4 4 4 4 4
Modulation Table | Table | Table

A.4- A.4- A.4-
3b 3c 3d

Target coding rate Table | Table | Table
A.4- A.4- A.4-
3b 3c 3d

Number of HARQ Processes Processes 10 10 10 10 10 10

Maximum number of HARQ 1 1 1 1 1 1
transmissions

Note 1: 3 symbols allocated to PDCCH
Note 2:  UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and
synchronization signal overhead
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Table A.4-3: Transport format corresponding to each CQIl index for 50 PRB allocation single antenna
transmission (CRS)

CQIl index Modulation Target code rate Imcs Information Binary
Bit Payload | Channel Bits
Per Sub-

Frame

0 out of range out of range DTX - -
1 QPSK 0.0762 0 1384 12600
2 QPSK 0.1172 0 1384 12600
3 QPSK 0.1885 2 2216 12600
4 QPSK 0.3008 4 3624 12600
5 QPSK 0.4385 6 5160 12600
6 QPSK 0.5879 8 6968 12600
7 16QAM 0.3691 11 8760 25200
8 16QAM 0.4785 13 11448 25200
9 16QAM 0.6016 16 15264 25200
10 64QAM 0.4551 18 16416 37800
11 64QAM 0.5537 21 21384 37800
12 64QAM 0.6504 23 25456 37800
13 64QAM 0.7539 25 28336 37800
14 64QAM 0.8525 27 31704 37800
15 64QAM 0.9258 27 31704 37800

Notel: Sub-frame#0 and #5 are not used for the corresponding requirement.

Table A.4-3a: Transport format corresponding to each CQI index for 50 PRB allocation dual antenna
transmission (CRS)

CQlindex | Modulation | Target code rate Imcs Information Binary
Bit Payload | Channel Bits
Per Sub-

Frame

0 out of range out of range DTX - -
1 QPSK 0.0762 0 1384 12000
2 QPSK 0.1172 0 1384 12000
3 QPSK 0.1885 2 2216 12000
4 QPSK 0.3008 4 3624 12000
5 QPSK 0.4385 6 5160 12000
6 QPSK 0.5879 8 6968 12000
7 16QAM 0.3691 11 8760 24000
8 16QAM 0.4785 13 11448 24000
9 16QAM 0.6016 15 14112 24000
10 64QAM 0.4551 18 16416 36000
11 64QAM 0.5537 20 19848 36000
12 64QAM 0.6504 22 22920 36000
13 64QAM 0.7539 24 27376 36000
14 64QAM 0.8525 26 30576 36000
15 64QAM 0.9258 27 31704 36000

Notel:  Sub-frame#0 and #5 are not used for the corresponding requirement. The next
subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.
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Table A.4-3b: Transport format corresponding to each CQIl index for 50 PRB allocation (CSI-RS): 2

CRS ports, Non CSI-RS subframe

CQl index Modulation Target code Imcs Information Binary
rate Bit Payload | Channel Bits
Per Sub-

Frame

0 out of range out of range DTX - -
1 QPSK 0.0762 0 1384 10800
2 QPSK 0.1172 0 1384 10800
3 QPSK 0.1885 2 2216 10800
4 QPSK 0.3008 (1 [3624] 10800
5 QPSK 0.4385 5 4392 10800
6 QPSK 0.5879 7 6200 10800
7 16QAM 0.3691 10 7992 21600
8 16QAM 0.4785 12 9912 21600
9 16QAM 0.6016 14 12960 21600
10 64QAM 0.4551 17 15264 32400
11 64QAM 0.5537 19 18336 32400
12 64QAM 0.6504 21 21384 32400
13 64QAM 0.7539 23 25456 32400
14 64QAM 0.8525 24 27376 32400
15 64QAM 0.9258 25 28336 32400

Notel:  Sub-frame#0 and #5 are not used for the corresponding requirement. The next

subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.

CRS ports, 4 CSI-RS ports, CSI-RS Subframe

Table A.4-3c: Transport format corresponding to each CQl index for 50 PRB allocation (CSI-RS): 2

CQl index Modulation | Target code Imcs Information Binary
rate Bit Payload Channel Bits
Per Sub-

Frame

0 out of range out of range DTX - -
1 QPSK 0.0762 0 1384 10400
2 QPSK 0.1172 0 1384 10400
3 QPSK 0.1885 1 1800 10400
4 QPSK 0.3008 3 2856 10400
5 QPSK 0.4385 5 4392 10400
6 QPSK 0.5879 7 6200 10400
7 16QAM 0.3691 10 7992 20800
8 16QAM 0.4785 12 9912 20800
9 16QAM 0.6016 14 12960 20800
10 64QAM 0.4551 17 15264 31200
11 64QAM 0.5537 18 16416 31200
12 64QAM 0.6504 20 19848 31200
13 64QAM 0.7539 22 22920 31200
14 64QAM 0.8525 24 27376 31200
15 64QAM 0.9258 25 28336 31200

Notel:  Sub-frame#0 and #5 are not used for the corresponding requirement. The next

subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.
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CRS ports, 8 CSI-RS ports, CSI-RS Subframe

Table A.4-3d: Transport format corresponding to each CQIl index for 50 PRB allocation (CSI-RS): 2

CQIl index Modulation | Target code Imcs Information Binary
rate Bit Payload Channel Bits
Per Sub-

Frame

0 out of range | out of range DTX - -
1 QPSK 0.0762 0 1384 10000
2 QPSK 0.1172 0 1384 10000
3 QPSK 0.1885 1 1800 10000
4 QPSK 0.3008 3 2856 10000
5 QPSK 0.4385 5 4392 10000
6 QPSK 0.5879 7 6200 10000
7 16QAM 0.3691 10 7992 20000
8 16QAM 0.4785 12 9912 20000
9 16QAM 0.6016 13 11448 20000
10 64QAM 0.4551 17 15264 30000
11 64QAM 0.5537 18 16416 30000
12 64QAM 0.6504 20 19848 30000
13 64QAM 0.7539 22 22920 30000
14 64QAM 0.8525 23 25456 30000
15 64QAM 0.9258 24 27376 30000

Notel:  Sub-frame#0 and #5 are not used for the corresponding requirement. The next

subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.

CRS port, Non CSI-RS subframe

Table A.4-3e: Transport format corresponding to each CQIl index for 50 PRB allocation (CSI-RS): 1

CQl index Modulation Target code Imcs Information Binary
rate Bit Payload | Channel Bits
Per Sub-

Frame

0 out of range out of range DTX - -
1 QPSK 0.0762 0 1384 11400
2 QPSK 0.1172 0 1384 11400
3 QPSK 0.1885 2 2216 11400
4 QPSK 0.3008 4 3624 11400
5 QPSK 0.4385 6 5160 11400
6 QPSK 0.5879 8 6968 11400
7 16QAM 0.3691 [11] [8760] 22800
8 16QAM 0.4785 13 11448 22800
9 16QAM 0.6016 15 14112 22800
10 64QAM 0.4551 17 15264 34200
11 64QAM 0.5537 19 18336 34200
12 64QAM 0.6504 [22] [22920] 34200
13 64QAM 0.7539 23 25456 34200
14 64QAM 0.8525 25 28336 34200
15 64QAM 0.9258 [26] [30576] 34200

Notel:  Sub-frame#0 and #5 are not used for the corresponding requirement. The next

subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.
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Table A.4-3f: Transport format corresponding to each CQIl index for 50 PRB allocation (CSI-RS): 1
CRS port, 2 CSI-RS ports, CSI-RS Subframe

CQIl index Modulation Target code Imcs Information Binary
rate Bit Payload Channel Bits
Per Sub-

Frame

0 out of range out of range DTX - -
1 QPSK 0.0762 0 1384 11200
2 QPSK 0.1172 0 1384 11200
3 QPSK 0.1885 2 2216 11200
4 QPSK 0.3008 4 3624 11200
5 QPSK 0.4385 6 5160 11200
6 QPSK 0.5879 [8] [6968] 11200
7 16QAM 0.3691 10 7992 22400
8 16QAM 0.4785 [13] [12448] 22400
9 16QAM 0.6016 14 12960 22400
10 64QAM 0.4551 17 15264 33600
11 64QAM 0.5537 19 18336 33600
12 64QAM 0.6504 21 21384 33600
13 64QAM 0.7539 23 25456 33600
14 64QAM 0.8525 25 28336 33600
15 64QAM 0.9258 26 30576 33600

Notel:  Sub-frame#0 and #5 are not used for the corresponding requirement. The next

subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.

Table A.4-4: Reference channel for CQI requirements (FDD) 6 PRB allocation

Parameter Unit Value
Channel bandwidth MHz 14 3 5 10 15 20
Allocated resource blocks 6 6 6 6 6 6
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 8 8 8 8 8 8
Modulation Table

A.4-6
Target coding rate Table

A.4-6
Number of HARQ Processes Processes 8 8 8 8 8 8
Maximum number of HARQ transmissions 1 1 1 1 1 1

Note 1: 3 symbols allocated to PDCCH
Note 2:  Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead

ETSI




3GPP TS 36.101 version 10.6.0 Release 10 267 ETSI TS 136 101 V10.6.0 (2012-03)

Table A.4-5: Reference channel for CQIl requirements (TDD) 6 PRB allocation

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 6 6 6 6 6 6
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 4 4 4 4 4 4
Modulation Table

A.4-6
Target coding rate Table

A.4-6
Number of HARQ Processes Processes 10 10 10 10 10 10
Maximum number of HARQ transmissions 1 1 1 1 1 1

Note 1: 3 symbols allocated to PDCCH
Note 2:  UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and
synchronization signal overhead

Table A.4-6: Transport format corresponding to each CQIl index for 6 PRB allocation

CQIl index Modulation Target code rate Imcs Information Binary
Bit Payload |Channel Bits
Per Sub-
Frame

0 out of range out of range DTX - -

1 QPSK 0.0762 0 152 1512
2 QPSK 0.1172 0 152 1512
3 QPSK 0.1885 2 256 1512
4 QPSK 0.3008 4 408 1512
5 QPSK 0.4385 6 600 1512
6 QPSK 0.5879 8 808 1512
7 16QAM 0.3691 11 1032 3024
8 16QAM 0.4785 13 1352 3024
9 16QAM 0.6016 16 1800 3024
10 64QAM 0.4551 19 2152 4536
11 64QAM 0.5537 21 2600 4536
12 64QAM 0.6504 23 2984 4536
13 64QAM 0.7539 25 3496 4536
14 64QAM 0.8525 27 3752 4536
15 64QAM 0.9258 27 3752 4536

Notel:  Sub-frame#0 and #5 are not used for the corresponding requirement.

Table A.4-7: Reference channel for CQI requirements (FDD) partial PRB allocation

Parameter Unit Value
Channel bandwidth MHz 3 5 10 15 20
Allocated resource blocks 15
(Note 3)
Subcarriers per resource block 12
Allocated subframes per Radio 8
Frame
Modulation Table A.4-9
Target coding rate Table A.4-9
Number of HARQ processes 8
Maximum number of HARQ 1
transmissions
Note 1: 3 symbols allocated to PDCCH.
Note 2:  Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization
signal overhead.
Note 3:  Centered within the Transmission Bandwidth Configuration (Figure 5.6-1).
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Table A.4-8: Reference channel for CQI requirements (TDD) partial PRB allocation

Parameter Unit Value
Channel bandwidth MHz 3 5 10 15 20
Allocated resource blocks 15
(Note 3)
Subcarriers per resource block 12
Allocated subframes per Radio 4
Frame
Modulation Table A.4-9
Target coding rate Table A.4-9
Number of HARQ processes 10
Maximum number of HARQ 1
transmissions
Note 1: 3 symbols allocated to PDCCH.
Note 2:  UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid
PBCH and synchronization signal overhead.
Note 3:  Centered within the Transmission Bandwidth Configuration (Figure 5.6-1).

Table A.4-9: Transport format corresponding to each CQI index for 15 PRB allocation

CQlindex | Modulation | Target code rate Imcs Information Binary
Bit Payload |Channel Bits
Per Sub-
Frame
0 out of range out of range DTX - -
1 QPSK 0.0762 0 392 3780
2 QPSK 0.1172 0 392 3780
3 QPSK 0.1885 2 648 3780
4 QPSK 0.3008 4 1064 3780
5 QPSK 0.4385 6 1544 3780
6 QPSK 0.5879 8 2088 3780
7 16QAM 0.3691 11 2664 7560
8 16QAM 0.4785 13 3368 7560
9 16QAM 0.6016 16 4584 7560
10 64QAM 0.4551 19 4968 11340
11 64QAM 0.5537 21 6456 11340
12 64QAM 0.6504 23 7480 11340
13 64QAM 0.7539 25 8504 11340
14 64QAM 0.8525 27 9528 11340
15 64QAM 0.9258 27 9528 11340
Notel:  Sub-frame#0 and #5 are not used for the corresponding requirement.

Table A.4-10: Reference channel for CQI requirements (FDD) 3 PRB allocation

Parameter Unit Value
Channel bandwidth MHz 14 3 5 10 15 20
Allocated resource blocks 3 3 3 3 3 3
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 8 8 8 8 8 8
Modulation Table

A.4-12
Target coding rate Table

A.4-12
Number of HARQ Processes Processes 8 8 8 8 8 8
Maximum number of HARQ transmissions 1 1 1 1 1 1

Note 1. 3 symbols allocated to PDCCH
Note 2: Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead
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Table A.4-11: Reference channel for CQI requirements (TDD) 3 PRB allocation

Parameter Unit Value
Channel bandwidth MHz 1.4 3 5 10 15 20
Allocated resource blocks 3 3 3 3 3 3
Subcarriers per resource block 12 12 12 12 12 12
Allocated subframes per Radio Frame 4 4 4 4 4 4
Modulation Table

A.4-12
Target coding rate Table

A.4-12
Number of HARQ Processes Processes 10 10 10 10 10 10
Maximum number of HARQ transmissions 1 1 1 1 1 1

Note 1: 3 symbols allocated to PDCCH
Note 2: UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and
synchronization signal overhead

Table A.4-12: Transport format corresponding to each CQIl index for 3 PRB allocation

CQIl index Modulation Target code rate Imcs Information Binary
Bit Payload |Channel Bits
Per Sub-
Frame

0 out of range out of range DTX - -

1 QPSK 0.0762 0 56 756
2 QPSK 0.1172 1 88 756
3 QPSK 0.1885 2 144 756
4 QPSK 0.3008 5 224 756
5 QPSK 0.4385 7 328 756
6 QPSK 0.5879 9 456 756
7 16QAM 0.3691 12 584 1512
8 16QAM 0.4785 13 744 1512
9 16QAM 0.6016 16 904 1512
10 64QAM 0.4551 19 1064 2268
11 64QAM 0.5537 21 1288 2268
12 64QAM 0.6504 23 1480 2268
13 64QAM 0.7539 25 1736 2268
14 64QAM 0.8525 27 1864 2268
15 64QAM 0.9258 27 1864 2268

Notel:  Sub-frame#0 and #5 are not used for the corresponding requirement.

A.5 OFDMA Channel Noise Generator (OCNG)

A.5.1 OCNG Patterns for FDD

The following OCNG patterns are used for modelling allocations to virtual UEs (which are not under test) and/or
alocations used for MBSFN. The OCNG pattern for each sub frame specifies the allocations that shall be filled with
OCNG, and furthermore, the relative power level of each such allocation.

In each test case the OCNG is expressed by parameters OCNG_RA and OCNG_RB which together with arelative
power level () specifiesthe PDSCH EPRE-t0-RS EPRE ratios in OFDM symbols with and without reference

symbols, respectively. The relative power, which is used for modelling boosting per virtual UE alocation, is expressed
by:

y. = PDSCH, _ RA/OCNG _RA=PDSCH, _ RB/OCNG _RB,

where ¥; denotes the relative power level of thei:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB,
and the set of relative power levels ¥ are chosen such that when also taking allocations to the UE under test into
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account, as given by a PDSCH reference channel, a constant transmitted power spectral density that is constant on an
OFDM symbol basisis targeted.

Moreover the OCNG pattern is accompanied by a PCFICH/PDCCH/PHICH reference channel which specifiesthe
control region. For any aggregation and PHICH allocation, the PDCCH and any unused PHICH groups are padded with
resource element groups with a power level given respectively by PDCCH_RA/RB and PHICH_RA/RB as specified in
the test case such that atotal power spectral density in the control region that is constant on an OFDM symbol basisis
targeted.

For the performance requirements of UE with the CA capability, the OCNG patterns apply for each CC.

A.5.1.1 OCNG FDD pattern 1: One sided dynamic OCNG FDD pattern

This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the DL
sub-frames, when the unallocated area is continuous in frequency domain (one sided).

Table A.5.1.1-1: OP.1 FDD: One sided dynamic OCNG FDD Pattern

Relative power level ¥pgs [dB]
Subframe
0 5 1-4,6-9 PDSCH
Data
Allocation
First unallocated PRB First unallocated PRB First unallocated PRB
Last unallocated PRB Last unallocated PRB Last unallocated PRB
0 0 0 Note 1

Note 1:  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. The parameter s is used to scale the power of PDSCH.

Note 2:  If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to
the virtual users by all the transmit antennas with CRS according to transmission mode 2. The

parameter ¥ pns applies to each antenna port separately, so the transmit power is equal between all

the transmit antennas with CRS used in the test. The antenna transmission modes are specified in
section 7.1 in 3GPP TS 36.213.

A.5.1.2 OCNG FDD pattern 2: Two sided dynamic OCNG FDD pattern

This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the DL
sub-frames, when the unallocated area is discontinuous in frequency domain (divided in two parts by the allocated area —

two sided), starts with PRB 0 and ends with PRB Nz —1.
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Table A.5.1.2-1: OP.2 FDD: Two sided dynamic OCNG FDD Pattern

Relative power level Ypos [dB]

Subframe
0 5 1-4,6-9
X | ’ PDSCH Data
Allocation
0 — (First allocated PRB-1) 0 — (First allocated PRB-1) 0 — (First allocated PRB-1)
and and and
(Last allocated PRB+1) — (Last allocated PRB+1) — (Last allocated PRB+1) —
(NRB_l) (NRB -1) (NRB -1)
[0] [0] [0] Note 1
Note 1:  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 PDSCHSs shall be uncorrelated pseudo random data, which is QPSK
modulated. The parameter ¥ pzg is used to scale the power of PDSCH.
Note 2:  If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual

users by all the transmit antennas with CRS according to transmission mode 2. The parameter ¥z applies

to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS
used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

A.5.1.3 OCNG FDD pattern 3: 49 RB OCNG allocation with MBSFN in 10

MHz
Table A.5.1.3-1: OP.3 FDD: OCNG FDD Pattern 3
. Relative power level ¥pgg [dB]
Allocation Subframe PDSCH PMCH
Nprs Data Data
0 5 4,9 1-3,6-8
0
149 0 (Allocation: 0 N/A Note 1 N/A
all empty
PRB-s)
0-49 N/A N/A N/A 0 N/A Note 2
Note 1:  These physical resource blocks are assigned to an arbitrary number of virtual UEs with

Note 2:

Note 3:

N/A:

Not Applicable

one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be
uncorrelated pseudo random data, which is QPSK modulated. The parameter ¥ pgg iS

used to scale the power of PDSCH.
Each physical resource block (PRB) is assigned to MBSFN transmission. The data in
each PRB shall be uncorrelated with data in other PRBs over the period of any
measurement. The MBSFN data shall be QPSK modulated. PMCH subframes shall
contain cell-specific Reference Signals only in the first symbol of the first time slot. The

parameter ¥ prg is used to scale the power of PMCH.

If two or more transmit antennas are used in the test, the OCNG shall be transmitted to
the virtual users by all the transmit antennas according to transmission mode 2. The
transmit power shall be equally split between all the transmit antennas used in the test.
The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.
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A.5.1.4 OCNG FDD pattern 4: One sided dynamic OCNG FDD pattern for
MBMS transmission

This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the DL
sub-frames, when the unallocated area is continuous in frequency domain (one sided) and MBMS performance is tested.

Table A.5.1.4-1: OP.4 FDD: One sided dynamic OCNG FDD Pattern for MBMS transmission

Relative power level ¥pgg [dB]

Allocation
Subframe PDSCH PMCH
Nprs Data Data
0,4,9 5 1-3,6-8
First unallocated 0
PRB (Allocation:
Last un;IIocated ° all empty WA Note 2 VA
PRB-s)
PRB
First unallocated
PRB
- N/A N/A N/A N/A Note 2

Last unallocated
PRB
Note 1:  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. The parameter ¥ pgg iS

used to scale the power of PDSCH.

Note 2:  Each physical resource block (PRB) is assigned to MBSFN transmission. The data in
each PRB shall be uncorrelated with data in other PRBs over the period of any
measurement. The MBSFN data shall be QPSK modulated. PMCH subframes shall
contain cell-specific Reference Signals only in the first symbol of the first time slot. The

parameter ¥ prg is used to scale the power of PMCH.

Note 3:  If two or more transmit antennas are used in the test, the OCNG shall be transmitted to
the virtual users by all the transmit antennas according to transmission mode 2. The
transmit power shall be equally split between all the transmit antennas used in the test.
The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A: Not Applicable

A.5.2 OCNG Patterns for TDD

The following OCNG patterns are used for modelling allocations to virtual UESs (which are not under test). The OCNG
pattern for each sub frame specifies the allocations that shall be filled with OCNG, and furthermore, the relative power
level of each such allocation.

In each test case the OCNG is expressed by parameters OCNG_RA and OCNG_RB which together with arelative
power level () specifies the PDSCH EPRE-to-RS EPRE ratiosin OFDM symbols with and without reference

symbols, respectively. The relative power, which is used for modelling boosting per virtual UE allocation, is expressed
by:

7, = PDSCH, _RA/OCNG _RA=PDSCH, _ RB/OCNG _RB,

where ¥; denotes the relative power level of thei:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB,

and the set of relative power levels ¥ are chosen such that when also taking allocations to the UE under test into

account, as given by a PDSCH reference channel, atransmitted power spectral density that is constant on an OFDM
symbol basisis targeted.

Moreover the OCNG pattern is accompanied by a PCFICH/PDCCH/PHICH reference channel which specifiesthe
control region. For any aggregation and PHICH allocation, the PDCCH and any unused PHICH groups are padded with
resource element groups with a power level given respectively by PDCCH_RA/RB and PHICH_RA/RB as specified in
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the test case such that atotal power spectral density in the control region that is constant on an OFDM symbol basisis
targeted.

A.5.2.1 OCNG TDD pattern 1: One sided dynamic OCNG TDD pattern

This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the
subframes available for DL transmission (depending on TDD UL/DL configuration), when the unallocated area is
continuous in frequency domain (one sided).

Table A.5.2.1-1: OP.1 TDD: One sided dynamic OCNG TDD Pattern

Relative power level ¥pgg [dB]

Subframe (only if available for DL)

3,4,7,8,9 1
0 5 and 6 (as normal and 6 (as special PDSCH
subframe) "2 subframe) "2 Data

Allocation
First unallocated PRB | First unallocated PRB First unallocated PRB First unallocated PRB

Last unallocated PRB | Last unallocated PRB Last unallocated PRB Last unallocated PRB

0 0 0 0 Note 1

Note 1:  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. The parameter ) pzg is used to scale the power of PDSCH.

Note 2:  Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in
3GPP TS 36.211

Note 3:  If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the
virtual users by all the transmit antennas with CRS according to transmission mode 2. The

parameter Y pen applies to each antenna port separately, so the transmit power is equal between all the

transmit antennas with CRS used in the test. The antenna transmission modes are specified in section
7.1in 3GPP TS 36.213.

A.5.2.2 OCNG TDD pattern 2: Two sided dynamic OCNG TDD pattern

This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the
subframes available for DL transmission (depending on TDD UL/DL configuration), when the unallocated area is
discontinuous in frequency domain (divided in two parts by the allocated area — two sided), starts with PRB 0 and ends
with PRB N —1.
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Table A.5.2.2-1: OP.2 TDD: Two sided dynamic OCNG TDD Pattern

Relative power level ¥ pgg [dB] PB:;H
Subframe (only if available for DL)
0 5 3,4,6,7,8,9 1,6
(6 as normal subframe) (6 as special subframe)
Note 2 Note 2
Allocation
0- 0- 0- 0-
(First allocated PRB-1) (First allocated PRB-1) (First allocated PRB-1) (First allocated PRB-1)
and and and and
(Last allocated PRB+1) — | (Last allocated PRB+1) — | (Last allocated PRB+1) — | (Last allocated PRB+1) —
(NRB_l) (NRB -1) (NRB_l) (NRB -1)
[0] [0] [0] [0] Note 1
Note 1:  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. The parameter g is used to scale the power of PDSCH.
Note 2:  Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in 3GPP
TS 36.211
Note 3:  If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual

users by all the transmit antennas with CRS according to transmission mode 2. The parameter } gz applies to

each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used
in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

A.5.2.3 OCNG TDD pattern 3: 49 RB OCNG allocation with MBSFN in 10

MHz
Table A.5.2.3-1: OP.3 TDD: OCNG TDD Pattern 3 for 5ms downlink-to-uplink switch-point periodicity
Relative power level ¥pgs [dB]
Allocation
Subframe PDSCH Data | PMCH Data
Nere
0 5 4, QN2 1,6
0
1-49 0 (Allocation: all N/A 0 Note 1 N/A
empty PRB-s)
0-49 N/A N/A 0 N/A N/A Note 3
Note 1:  These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual

N/A

UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK
modulated. The parameter ) g is used to scale the power of PDSCH.

Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in
3GPP TS 36.211.

Each physical resource block (PRB) is assigned to MBSFN transmission. The data in each PRB shall be
uncorrelated with data in other PRBs over the period of any measurement. The MBSFN data shall be QPSK
modulated. PMCH symbols shall not contain cell-specific Reference Signals.

If two or more transmit antennas are used in the test, the OCNG shall be transmitted to the virtual users by all
the transmit antennas according to transmission mode 2. The transmit power shall be equally split between all
the transmit antennas used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP
TS 36.213.

Not Applicable
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A.5.2.4 OCNG TDD pattern 4: One sided dynamic OCNG TDD pattern for
MBMS transmission
This OCNG Pattern fillswith OCNG all empty PRB-s (PRB-s with no alocation of data or system information) of the

DL sub-frames, when the unallocated area is continuous in frequency domain (one sided) and MBM S performanceis
tested.

Table A.5.2.4-1: OP.4 TDD: One sided dynamic OCNG TDD Pattern for MBMS transmission

Relative power level Ypgg [dB]
Allocation Subframe (only for DL)
Mo 5 and 6 (&S PDSCH Data | PMCH Data
normal 1 (ats)fspemal 5 3,4,7-9
subframe) subframe)
First
unallocate 0
d PRB . 0
- 0 (Allocation: al (Allocation: all N/A Note 1 N/A
Last empty PRB-s empty PRB-s)
of DWPTS)
unallocate
d PRB
First
unallocate
d PRB
— N/A N/A N/A N/A N/A Note2
Last
unallocate
d PRB
Note 1:  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. The parameter Y/ g is used to scale the power of PDSCH.

Each physical resource block (PRB) is assigned to MBSFN transmission. The data in each PRB shall be
uncorrelated with data in other PRBs over the period of any measurement. The MBSFN data shall be
QPSK modulated. PMCH symbols shall not contain cell-specific Reference Signals.

If two or more transmit antennas are used in the test, the OCNG shall be transmitted to the virtual users
by all the transmit antennas according to transmission mode 2. The transmit power shall be equally split
between all the transmit antennas used in the test. The antenna transmission modes are specified in
section 7.1 in 3GPP TS 36.213.

Note 2:

Note 3:

N/A Not Applicable
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Annex B (normative):
Propagation conditions

B.1  Static propagation condition

For 2 port transmission the channel matrix is defined in the frequency domain by

1]
H= .
1 -]
For 4 port transmission the channel matrix is defined in the frequency domain by
11 j |
H= o
11-)—)
For 8 port transmission the channel matrix is defined in the frequency domain by
H 1111 j ] |
1111-j—]—j—]

B.2  Multi-path fading propagation conditions

The multipath propagation conditions consist of several parts:

- A delay profilein the form of a"tapped delay-line", characterized by a number of taps at fixed positions on a
sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay

spanned by the taps.

- A combination of channel model parameters that include the Delay profile and the Doppler spectrum, that is
characterized by a classical spectrum shape and a maximum Doppler frequency

- A set of correlation matrices defining the correlation between the UE and eNodeB antennas in case of multi-

antenna systems.

- Additional multi-path models used for CQI (Channel Quality Indication) tests

B.2.1 Delay profiles

The delay profiles are selected to be representative of low, medium and high delay spread environments. The resulting
model parameters are defined in Table B.2.1-1 and the tapped delay line models are defined in Tables B.2.1-2, B.2.1-3

and B.2.1-4.
Table B.2.1-1 Delay profiles for E-UTRA channel models
Model Number of Delay spread Maximum excess
channel taps (rrm.s.) tap delay (span)
Extended Pedestrian A (EPA) 7 45 ns 410 ns
Extended Vehicular A model (EVA) 9 357 ns 2510 ns
Extended Typical Urban model (ETU) 9 991 ns 5000 ns
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Table B.2.1-2 Extended Pedestrian A model (EPA)

Excess tap delay Relative power
[ns] [dB]
0 0.0
30 -1.0
70 -2.0
90 -3.0
110 -8.0
190 -17.2
410 -20.8

Table B.2.1-3 Extended Vehicular A model (EVA)

Excess tap delay Relative power
[ns] [dB]
0 0.0
30 -1.5
150 -1.4
310 -3.6
370 -0.6
710 -9.1
1090 -7.0
1730 -12.0
2510 -16.9

Table B.2.1-4 Extended Typical Urban model (ETU)

Excess tap delay Relative power

[ns] [dB]

0 -1.0

50 -1.0
120 -1.0
200 0.0
230 0.0
500 0.0
1600 -3.0
2300 -5.0
5000 -7.0

B.2.2 Combinations of channel model parameters

Table B.2.2-1 shows propagation conditions that are used for the performance measurements in multi-path fading
environment for low, medium and high Doppler frequencies

Table B.2.2-1 Channel model parameters

Model Maximum Doppler
frequency
EPA 5Hz 5Hz
EVA 5Hz 5Hz
EVA 70Hz 70 Hz
ETU 70Hz 70 Hz
ETU 300Hz 300 Hz

B.2.3 MIMO Channel Correlation Matrices

The MIMO channel correlation matrices defined in B.2.3 apply for the antenna configuration using uniform linear
arrays at both eNodeB and UE.
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B.2.3.1 Definition of MIMO Correlation Matrices

Table B.2.3.1-1 defines the correlation matrix for the eNodeB

Table B.2.3.1-1 eNodeB correlation matrix

ETSI TS 136 101 V10.6.0 (2012-03)

Four antennas

One antenna Two antennas

1 a% a% o
Ry =1 1 « 0 1 g g
eNode B Correlation Rae =| . Rag =| 4 *
oa 1 aé a% 1 Ot%
. 4 * *
o aé a% 1
Table B.2.3.1-2 defines the correlation matrix for the UE:
Table B.2.3.1-2 UE correlation matrix

One antenna Two antennas Four antennas
1 g% g g
g5 1 gk g%

RUE =

UE Correlation

o il
AN A

Table B.2.3.1-3 defines the channel spatial correlation matrix RSpaI . The parameters, o and  in Table B.2.3.1-3 defines

the spatial correlation between the antennas at the eNodeB and UE.

Table B.2.3.1-3: R, correlation matrices

1x2 case 15
Rspat:RUE:|:ﬂ* J
1 B o of
2x2 case _ [1a| [1B8] | B 1 af «
RSPaI_ReNB®RUE_|:a,*1:|®|:ﬂ* J— d op 1 B
ZF o Fo1
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1 a% a% o
¥% Y % 1
o 1 o° « B
4x2 case Rspat = ReNB ®RUE = y* }/ }/ ®|: % 1:|
a® a® 1 a’ B
. 4
o aé a%’ 1
4
1 a% a% o 1* 'B% ﬂé B
N AN T
4x4 case Reat = Reng ® Rue = w i Y ® o «
a”® a® 1 a’ Ig@ﬂ% 1ﬁ%
o a% a% 1 . y* }/*
B pe B 1

For cases with more antennas at either eNodeB or UE or both, the channel spatial correlation matrix can still be
expressed as the Kronecker product of Ryg and Rz accordingto Ry, = Rys ® Rje .

B.2.3.2 MIMO Correlation Matrices at High, Medium and Low Level

The ¢ and [ for different correlation types are given in Table B.2.3.2-1.

Table B.2.3.2-1
Low correlation Medium Correlation High Correlation
a B a B o B
0 0 0.3 0.9 0.9 0.9

The correlation matrices for high, medium and low correlation are defined in Table B.2.3.1-2, B.2.3.2-3 and B.2.3.2-

4,as below.

The valuesin Table B.2.3.2-2 have been adjusted for the 4x2 and 4x4 high correlation cases to insure the correlation
matrix is positive semi-definite after round-off to 4 digit precision. Thisis done using the equation:

Riigh =[R g @1 ,]/(1+2)

Wherethe value “a’ is ascaling factor such that the smallest value is used to obtain a positive semi-definite result. For
the 4x2 high correlation case, a=0.00010. For the 4x4 high correlation case, a=0.00012.

The same method is used to adjust the 4x4 medium correlation matrix in Table B.2.3.2-3 to insure the correlation matrix
is positive semi-definite after round-off to 4 digit precision with a=0.00012.

Table B.2.3.2-2: MIMO correlation matrices for high correlation

1x2 109
case Rhigh 2(0_9 1 j
1 09 09081
22 | 09 1 08109
case Rion=| 09081 1 09
0.8109 09 1
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4x2
case

[ 1.0000 0.8999 0.9883 0.8894 0.9542 0.8587 0.8999 0.8099]
0.8999 1.0000 0.8894 0.9883 0.8587 0.9542 0.8099 0.8999
0.9883 0.8894 1.0000 0.8999 0.9883 0.8894 0.9542 0.8587
0.8894 0.9883 0.8999 1.0000 0.8894 0.9883 0.8587 0.9542
0.9542 0.8587 0.9883 0.8894 1.0000 0.8999 0.9883 0.8894
0.8587 0.9542 0.8894 0.9883 0.8999 1.0000 0.8894 0.9883
0.8999 0.8099 0.9542 0.8587 0.9883 0.8894 1.0000 0.8999

| 0.8099 0.8999 0.8587 0.9542 0.8894 0.9883 0.8999 1.0000|

Rhigh =

4x4
case

Rugh =

[ 1.0000 0.9882 0.9541 0.8999 0.9882 0.9767 0.9430 0.8894 0.9541 0.9430 0.9105 0.8587 0.8999 0.8894 0.8587 0.809d
0.9882 1.0000 0.9882 0.9541 0.9767 0.9882 0.9767 0.9430 0.9430 0.9541 0.9430 0.9105 0.8894 0.8999 0.8894 0.8587
0.9541 0.9882 1.0000 0.9882 0.9430 0.9767 0.9882 0.9767 0.9105 0.9430 0.9541 0.9430 0.8587 0.8894 0.8999 0.8894
0.8999 0.9541 0.9882 1.0000 0.8894 0.9430 0.9767 0.9882 0.8587 0.9105 0.9430 0.9541 0.8099 0.8587 0.8894 0.8999
0.9882 0.9767 0.9430 0.8894 1.0000 0.9882 0.9541 0.8999 0.9882 0.9767 0.9430 0.8894 0.9541 0.9430 0.9105 0.85871
0.9767 0.9882 0.9767 0.9430 0.9882 1.0000 0.9882 0.9541 0.9767 0.9882 0.9767 0.9430 0.9430 0.9541 0.9430 0.9105
0.9430 0.9767 0.9882 0.9767 0.9541 0.9882 1.0000 0.9882 0.9430 0.9767 0.9882 0.9767 0.9105 0.9430 0.9541 0.943(
0.8894 0.9430 0.9767 0.9882 0.8999 0.9541 0.9882 1.0000 0.8894 0.9430 0.9767 0.9882 0.8587 0.9105 0.9430 0.9541
0.9541 0.9430 0.9105 0.8587 0.9882 0.9767 0.9430 0.8894 1.0000 0.9882 0.9541 0.8999 0.9882 0.9767 0.9430 0.8894
0.9430 0.9541 0.9430 0.9105 0.9767 0.9882 0.9767 0.9430 0.9882 1.0000 0.9882 0.9541 0.9767 0.9882 0.9767 0.943(
0.9105 0.9430 0.9541 0.9430 0.9430 0.9767 0.9882 0.9767 0.9541 0.9882 1.0000 0.9882 0.9430 0.9767 0.9882 0.9767
0.8587 0.9105 0.9430 0.9541 0.8894 0.9430 0.9767 0.9882 0.8999 0.9541 0.9882 1.0000 0.8894 0.9430 0.9767 0.9882
0.8999 0.8894 0.8587 0.8099 0.9541 0.9430 0.9105 0.8587 0.9882 0.9767 0.9430 0.8894 1.0000 0.9882 0.9541 0.8999
0.8894 0.8999 0.8894 0.8587 0.9430 0.9541 0.9430 0.9105 0.9767 0.9882 0.9767 0.9430 0.9882 1.0000 0.9882 0.954]
0.8587 0.8894 0.8999 0.8894 0.9105 0.9430 0.9541 0.9430 0.9430 0.9767 0.9882 0.9767 0.9541 0.9882 1.0000 0.9887

| 0.8099 0.8587 0.8894 0.8999 0.8587 0.9105 0.9430 0.9541 0.8894 0.9430 0.9767 0.9882 0.8999 0.9541 0.9882 1.0004

Table B.2.3.2-3: MIMO correlation matrices for medium correlation

se

N/A

T
o N

1 09 03027
R - 09 1 02703
um 1 03027 1 09

02703 09 1

se

Rinedium =

1.0000 0.9000 0.8748 0.7873 0.5856 0.5271 0.3000 0.2700
0.9000 1.0000 0.7873 0.8748 0.5271 0.5856 0.2700 0.3000
0.8748 0.7873 1.0000 0.9000 0.8748 0.7873 0.5856 0.5271
0.7873 0.8748 0.9000 1.0000 0.7873 0.8748 0.5271 0.5856
0.5856 0.5271 0.8748 0.7873 1.0000 0.9000 0.8748 0.7873
05271 0.5856 0.7873 0.8748 0.9000 1.0000 0.7873 0.8748
0.3000 0.2700 0.5856 0.5271 0.8748 0.7873 1.0000 0.9000
0.2700 0.3000 0.5271 0.5856 0.7873 0.8748 0.9000 1.0000
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=

1.0000 0.9882 0.9541 0.8999 0.8747 0.8645 0.8347 0.7872 0.5855 0.5787 0.5588 0.5270 0.3000 0.2965 0.2862 0.2700
0.9882 1.0000 0.9882 0.9541 0.8645 0.8747 0.8645 0.8347 0.5787 0.5855 0.5787 0.5588 0.2965 0.3000 0.2965 0.2862
0.9541 0.9882 1.0000 0.9882 0.8347 0.8645 0.8747 0.8645 0.5588 0.5787 0.5855 0.5787 0.2862 0.2965 0.3000 0.2965
0.8999 0.9541 0.9882 1.0000 0.7872 0.8347 0.8645 0.8747 0.5270 0.5588 0.5787 0.5855 0.2700 0.2862 0.2965 0.3000
0.8747 0.8645 0.8347 0.7872 1.0000 0.9882 0.9541 0.8999 0.8747 0.8645 0.8347 0.7872 0.5855 0.5787 0.5588 0.5270
0.8645 0.8747 0.8645 0.8347 0.9882 1.0000 0.9882 0.9541 0.8645 0.8747 0.8645 0.8347 0.5787 0.5855 0.5787 0.5588
0.8347 0.8645 0.8747 0.8645 0.9541 0.9882 1.0000 0.9882 0.8347 0.8645 0.8747 0.8645 0.5588 0.5787 0.5855 0.5787
0.7872 0.8347 0.8645 0.8747 0.8999 0.9541 0.9882 1.0000 0.7872 0.8347 0.8645 0.8747 0.5270 0.5588 0.5787 0.5855
Rinediun™ 0.5855 0.5787 0.5588 0.5270 0.8747 0.8645 0.8347 0.7872 1.0000 0.9882 0.9541 0.8999 0.8747 0.8645 0.8347 0.7872
0.5787 0.5855 0.5787 0.5588 0.8645 0.8747 0.8645 0.8347 0.9882 1.0000 0.9882 0.9541 0.8645 0.8747 0.8645 0.8347
0.5588 0.5787 0.5855 0.5787 0.8347 0.8645 0.8747 0.8645 0.9541 0.9882 1.0000 0.9882 0.8347 0.8645 0.8747 0.8645
0.5270 0.5588 0.5787 0.5855 0.7872 0.8347 0.8645 0.8747 0.8999 0.9541 0.9882 1.0000 0.7872 0.8347 0.8645 0.8747
0.3000 0.2965 0.2862 0.2700 0.5855 0.5787 0.5588 0.5270 0.8747 0.8645 0.8347 0.7872 1.0000 0.9882 0.9541 0.8999
0.2965 0.3000 0.2965 0.2862 0.5787 0.5855 0.5787 0.5588 0.8645 0.8747 0.8645 0.8347 0.9882 1.0000 0.9882 0.9541
0.2862 0.2965 0.3000 0.2965 0.5588 0.5787 0.5855 0.5787 0.8347 0.8645 0.8747 0.8645 0.9541 0.9882 1.0000 0.9882
0.2700 0.2862 0.2965 0.3000 0.5270 0.5588 0.5787 0.5855 0.7872 0.8347 0.8645 0.8747 0.8999 0.9541 0.9882 1.0000

4
@

Table B.2.3.2-4: MIMO correlation matrices for low correlation

1x2 case Row =12
2x2 case Row =14
4Xx2 case Row =15
4x4 case Row =116

InTableB.2.3.2-4, | jisthedxd identity matrix.

B.2.3A MIMO Channel Correlation Matrices using cross polarized

antennas
The MIMO channel correlation matrices defined in B.2.3A apply for the antenna configuration using cross polarized

antennas at both eNodeB and UE. The cross-polarized antenna elements with +/-45 degrees polarization slant angles are
deployed at eNB and cross-polarized antenna elements with +90/0 degrees polarization slant angles are deployed at UE.

For the cross-polarized antennas, the N antennas are labelled such that antennas for one polarization are listed from 1 to
N/2 and antennas for the other polarization are listed from N/2+1 to N, where N is the number of transmit or receive
antennas.

B.2.3A.1 Definition of MIMO Correlation Matrices using cross polarized
antennas

For the channel spatial correlation matrix, the following is used:

Rpet = P(Rys ®T® R )P’
Where

- Ryg isthespatial correlation matrix at the UE with same polarization,
- Ry isthe spatial correlation matrix at the eNB with same polarization,

- I isapolarization correlation matrix, and
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(#) " denotes transpose.

The matrix I'isdefined as

1 0 -y O
0 1 0
r= 4
-y 0 1 O
0 vy 1
A permutation matrix P elements are defined as
1 for a=(j—INr+i and b=2(j—1)Nr +i, i=1---,Nr,j=21---Nt/2
P(ab)=41 for a=(j—1Nr+i and b=2(j—Nt/2)Nr —=Nr+i, i=2---,Nr,j=Nt/2+1---,Nt-
0 otherwise

Thisis used to map the spatial correlation coefficients in accordance with the antenna element labelling system
described in B.2.3A.

B.2.3A.2 Spatial Correlation Matrices using cross polarized antennas at eNB
and UE sides

B.2.3A.2.1 Spatial Correlation Matrices at eNB side

For 2-antenna transmitter using one pair of cross-polarized antenna elements, R,z =1.

For 4-antenna transmitter using two pairs of cross-polarized antenna elements, Reng = {l a}.
*k
1

%

i ) i ) o
For 8-antenna transmitter using four pairs of cross-polarized antenna elements, Reng = 7*
9

o

B.2.3A.2.2 Spatial Correlation Matrices at UE side

For 2-antenna transmitter using one pair of cross-polarized antennaelements, Rz =1.

1
For 4-antenna transmitter using two pairs of cross-polarized antennaelements, R . = [,B P j .
1

B.2.3A.3 MIMO Correlation Matrices using cross polarized antennas

The values for parameters «,  and y for low correlation and high spatial correlation are givenin Table B.2.3A.3-1.

Table B.2.3A.3-1

High spatial correlation
o p Y
0.9 0.9 0.3
Note 1:  Value of a applies when more than one pair of cross-polarized antenna elements at eNB side.
Note 2:  Value of B applies when more than one pair of cross-polarized antenna elements at UE side.
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The correlation matrices for high spatial and low correlation are defined in Table B.2.3A.3-2 as below.

The valuesin Table B.2.3A.3-2 have been adjusted to insure the correlation matrix is positive semi-definite after round-
off to 4 digit precision. Thisis done using the equation:

Riigh =[Rga +al,1/1+a)

spat

Where the value “a’ is a scaling factor such that the smallest value is used to obtain a positive semi-definite result. For
the 8x2 high spatial correlation case, a=0.00010.

Table B.2.3A.3-2: MIMO correlation matrices for high spatial correlation

10000 00000 09883 00000 09542 00000 0899 00000 -0.3000 00000 -02966 00000 -0.2862 00000 -0.2700 0.0000 |
00000 10000 00000 09833 00000 09542 00000 08999 00000 03000 00000 02965 00000 02862 00000 0.2700
09883 00000 10000 00000 09883 00000 09542 00000 02965 00000 -0.3000 0.0000 -0.2965 0.0000 -0.2862 0.0000
00000 09883 00000 10000 00000 09883 00000 09542 00000 02965 00000 03000 00000 02965 00000 02862
09542 00000 09883 00000 10000 00000 09883 00000 -0.2862 0.0000 -0.2965 0.0000 -0.3000 0.0000 -0.2965 0.0000
00000 09542 00000 09833 00000 10000 00000 09833 00000 02862 00000 02965 00000 03000 00000 0.2965
08999 00000 09542 00000 09883 00000 10000 00000 -0.2700 00000 -0.2862 0.0000 -0.2965 0.0000 -0.3000 0.0000
00000 08999 00000 09542 00000 09883 00000 10000 00000 02700 00000 02862 00000 02965 00000 0.3000
03000 0.0000 02965 0.0000 -0.2862 0.0000 -0.Z700 0.0000 10000 00000 09833 00000 09542 00000 0.899 0.0000
00000 03000 00000 02965 00000 02862 00000 02700 00000 10000 00000 09883 00000 09542 00000 0.89N
02965 0.0000 -0.3000 00000 -0.2965 0.0000 -0.2862 00000 09883 00000 10000 00000 09883 00000 09542 0.0000
00000 029656 00000 03000 00000 02965 00000 02862 00000 09883 00000 10000 00000 09833 00000 0.942
02862 0.0000 -0.2965 00000 -0.3000 00000 -0.2965 00000 09542 00000 09883 00000 10000 00000 09883 0.0000
00000 02862 00000 02966 00000 03000 00000 02965 00000 09542 00000 09883 00000 10000 00000 0.9833
02700 0.0000 02862 0.0000 -0.2965 0.0000 -0.3000 0.0000 08999 00000 0942 00000 09883 00000 10000 0.0000
00000 0270 00000 02862 00000 02965 00000 03000 00000 08999 00000 09542 00000 09883 0.0000 1.0000 |

8x2 case Rig=

B.2.3A.4 Beam steering approach

Given the channel spatial correlation matrix in B.2.3A.1, the corresponding random channel matrix H can be cal cul ated.
The signal model for the k-th subframe is denoted as

y= HDekmb(+ n
Where
- Histhe NrxNt channel matrix per subcarrier.

1 0 0 0

- D, isthesteering matrix, whichis  _|1 0]g|0 e 0 0 |
k 6 — j26,
10 1 0 0 e 0
0 0 0 &%

- 6, controlsthe phase variation, and the phase for k-th subframe is denoted by §, =, + A@-k, where g isthe
random start value with the uniform distribution, i.e., 8 e [0,2], A@ isthe step of phase variation, which is
defined in Table B.2.3A.4-1, and k is the linear increment of 1 for every subframe throughout the simulation,

- W isthe precoding matrix for 8 transmission antennas,

y isthereceived signal, x isthe transmitted signal, and nis AWGN.

Table B.2.3A.4-1: The step of phase variation

Variation Step Value (rad/subframe)
Af 1.2566x10°
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B.2.4 Propagation conditions for CQI tests
For Channel Quality Indication (CQI) tests, the following additional multi-path profile is used:
h(t, 7) = 6(z) +aexp(-i 22, )5 (r - 7,) ,

in continuoustime(t, z) representation, with 7, the delay, a aconstant and f , the Doppler frequency. [The same h(t,7)
is used to describe the fading channel between every pair of Tx and Rx.]

B.2.5 Void

B.2.6 MBSFN Propagation Channel Profile

Table B.2.6-1 shows propagation conditions that are used for the MBSFN performance requirements in multi-path
fading environment in an extended delay spread environment.

Table B.2.6-1: Propagation Conditions for Multi-Path Fading Environments for MBSFN Performance
Requirements in an extended delay spread environment

Extended Delay Spread
Maximum Doppler frequency [5Hz]
Relative Delay [ns] Relative Mean Power [dB]
0 0
30 -1.5
150 -1.4
310 -3.6
370 -0.6
1090 -7.0
12490 -10
12520 -11.5
12640 -11.4
12800 -13.6
12860 -10.6
13580 -17.0
27490 -20
27520 -21.5
27640 -21.4
27800 -23.6
27860 -20.6
28580 -27.0

B.3  High speed train scenario

The high speed train condition for the test of the baseband performance is a non fading propagation channel with one
tap. Doppler shift is given by

f (t)= f, cosélt) (B.3.1)
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where f(t) isthe Doppler shiftand fy4 isthe maximum Doppler frequency. The cosine of angle O(t)is given by

D./2-wt
cosé(t)= - s/ =, 0<t<Dy/v (B.32)
\/Dmin +(Ds/2_Vt)
-15D +wt
cose . Dy/v<t<2D,/v (B.3.3)
\/ D,. 2+(~15D, +vt)*
cos6(t)= cosolt mod(ZDS/v)), t>2D, /v (B.3.4)

where Dg/2 istheinitial distance of thetrain from eNodeB, and D, iseNodeB Railway track distance, both in
meters; V isthe velocity of thetraininm/s, t istimein seconds.

Doppler shift and cosine angle are given by equation B.3.1 and B.3.2-B.3.4 respectively, where the required input

parameters listed in table B.3-1 and the resulting Doppler shift shown in Figure B.3-1 are applied for all frequency
bands.

Table B.3-1: High speed train scenario

Parameter Value
D, 300 m
Din 2m
N 300 km/h
fq 750 Hz

NOTE 1: Parametersfor HST conditionsin table B.3-1 including fa and Doppler shift trgjectories presented on
figure B.3-1 were derived for Band 7.

800

400

Doppler Shift (Hz)
o

-400

S I ;J
o 0 5 10 15 20
Time (sec)

Figure B.3-1: Doppler shift trajectory
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B.4  Beamforming Model

B.4.1 Single-layer random beamforming (Antenna port 5, 7, or 8)

Single-layer transmission on antenna port 5 or on antenna port 7 or 8 without a simultaneous transmission on the other
antenna port, is defined by using a precoder vector W(i) of size 2x1 randomly selected with the number of layers

v =1 from Table 6.3.4.2.3-1 in [4] as beamforming weights. This precoder takes as an input the signal y(® (i) ,
i=01..,MJ -1, for antennaport pe {5,7,8,with M the number of modulation symbolsincluding the

user-specific reference symbols (DRS), and generates ablock of signals y,, (i) = [ybf (i) Vi (i)]T the elements of which
are to be mapped onto the same physical RE but transmitted on different antenna elements:

Yir (1) V(D) £
{ybf(i)}-wo)y 0

Single-layer transmission on antenna port 7 or 8 with a simultaneous transmission on the other antenna port, is defined
by using apair of precoder vectors W, (i) and W, (i) each of size 2x1, which are not identical and randomly selected

with the number of layers v =1 from Table 6.3.4.2.3-1 in [4], as beamforming weights, and normalizing the transmit
power as follows:

Yor )| 1 (0 iy ) @
= | == WY () W () Y@ )
|:ybf ()] V2 ( ' ’ )
The precoder update granularity is specific to atest case.
The CSl reference symbols aﬁﬁ” satisfying pmod2=1, pe {15,16,..,22}, are transmitted on the same physical
antenna element as the modulation symbols Y,, (i) . The CSI reference symbols aﬁ’ﬁ’) satisfying pmod2 =0,

pe {1516,..,22}, are transmitted on the same physical antenna element as the modulation symbols Y, (i) .

B.4.2 Dual-layer random beamforming (antenna ports 7 and 8)

Dual-layer transmission on antenna ports 7 and 8 is defined by using a precoder matrix W(i) of size 2x 2 randomly
selected with the number of layers v = 2 from Table 6.3.4.2.3-1 in [4] as beamforming weights. This precoder takes as
aninput ablock of signals for antennaports 7 and 8, y(i) = [y () y®@®[,i=0L..,M o — L with M2
being the number of modulation symbols per antenna port including the user-specific reference symbols, and generates
ablock of signalsy, (i) = [ybf (i) Yy )]T the elements of which are to be mapped onto the same physical RE but

Yor ()] vy (i)
{%(i)}w('){y@)(i)}'

The precoder update granularity is specific to atest case.

transmitted on different antenna elements:

The CSl reference symbols aﬁ’ﬁ’) satisfying pmod2=1, pe {15,16,..,22}, are transmitted on the same physical
antenna element as the modulation symbols Y, (i) . The CSI reference symbols aﬁﬁ” satisfying pmod2 =0,
pe {1516,..,22}, are transmitted on the same physical antenna element as the modulation symbols Y, (i) .
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B.4.3 Generic beamforming model (antenna ports 7-14)

The transmission on antenna port(s) P = 7,8,..., 0 + 6 is defined by using a precoder matrix W(i) of size

N.g X0, where Nq isthe number of CSI reference signals configured per test and ¥ is the number of spatial
layers. This precoder takes as an input a block of signals for antennaport(s) p=7,8,...,0+6,

yP(i) = [ym (i) y®i) -y )] i=0L..,MJ, —1 with MZ being the number of modulation
symbols per antenna port including the user-specific reference symbols (DM-RS), and generates a block of signals

yt(,?)(i) = [yk()?) i) y@@) ... yfe=? (I)]r the elements of which are to be mapped onto the same time-

frequency index pair (k, | ) but transmitted on different physical antenna elements:

V() v ()
WO |yl YOO
2= 0) Y1)

The precoder matrix W(i) is specific to atest case.

The physical antenna elements are identified by indices ] = 0,1,..., N,y —1, where N 7 = Ng isthe number of
physical antenna elements configured per test.

Modulation symbols y'? (i) with qe {o1...., Ncg —1} (i.e. beamformed PDSCH and DM-RS) are mapped to the
physical antennaindex | =(.

Modulation symbols Y™ (i) with pe {0,1,..., P —1} (i.e. PBCH, PDCCH, PHICH, PCFICH) are mapped to the
physical antennaindex | = p, where P isthe number of cell-specific reference signals configured per test.

Modulation symbols aﬁ,‘l’) with pe {O,l,..., P- 1} (i.e. CRS) are mapped to the physical antennaindex | = p,
where P isthe number of cell-specific reference signals configured per test.

Modulation symbols aﬁf,” with pe {15,16,...,14+ Ncg } (i.e. CSI-RS) are mapped to the physical antenna index
j = p—15, where Nq isthe number of CS| reference signals configured per test.
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Annex C (normative):
Downlink Physical Channels

C.1 General

This annex specifies the downlink physical channels that are needed for setting a connection and channels that are
needed during a connection.

C.2 Set-up

Table C.2-1 describes the downlink Physical Channels that are required for connection set up.

Table C.2-1: Downlink Physical Channels required
for connection set-up

Physical Channel

PBCH

SSS

PSS

PCFICH
PDCCH
PHICH
PDSCH

C.3 Connection

The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when
measurements are done.

C.3.1 Measurement of Receiver Characteristics
Table C.3.1-1 is applicable for measurements on the Receiver Characteristics (clause 7).

Table C.3.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)

Physical Channel EPRE Ratio
PBCH PBCH_RA=0dB
PBCH_RB =0 dB
PSS PSS _ RA=0dB
SSS SSS RA=0dB
PCFICH PCFICH_RB =0dB
PDCCH PDCCH_RA=0dB
PDCCH_RB =0 dB
PDSCH PDSCH_RA =0dB
PDSCH_RB = 0dB
OCNG OCNG_RA=0dB
OCNG_RB=0dB

NOTE 1: No boosting is applied.
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Table C.3.1-2: Power allocation for OFDM symbols and reference signals

Parameter Unit Value Note
Transmitted power spectral dBm/15 kHz Test specific 1. |, shall be kept
density |, constant throughout

all OFDM symbols

Cell-specific reference 0dB
signal power ratio Eo /|,

C.3.2 Measurement of Performance requirements

Table C.3.2-1 is applicable for measurementsin which uniform RS-to-EPRE boosting for al downlink physical
channels.

Table C.3.2-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)

Physical Channel EPRE Ratio
PBCH PBCH_RA =pat o
PBCH_RB =pgt ©
PSS PSS RA=pato
SSS SSS_RA=pato
PCFICH PCFICH_RB =pgt+ o
PDCCH PDCCH_RA=pat o
PDCCH_RB =pgt o
PDSCH PDSCH_RA = pa
PDSCH_RB = ps
PMCH PMCH_RA =pa
PMCH_RB = ps
MBSFN RS MBSEN RS_RA = pa
MBSFN RS_RB = pg
OCNG OCNG_RA =pat o
OCNG_RB =pst o

NOTE 1: pa= pg = 0 dB means no RS boosting.
NOTE 2: MBSFN RS and OCNG are not defined downlink physical channelsin [4].

NOTE 3: ¢ =-3dB for the TM8

Table C.3.2-2: Power allocation for OFDM symbols and reference signals

Parameter Unit Value Note
Total transmitted power dBm/15 kHz Test specific 1. 1, shall be kept

spectral density |,

constant throughout all
OFDM symbols

Cell-specific reference Test specific 1. Applies for antenna
signal power ratio Eqs /|, port p

Energy per resource Test specific 1. The complex-valued
element EPRE symbols y(P(j) and

al" defined in [4] shall

conform to the given
EPRE value.

2. For TM8 and TM9 the
reference point for EPRE
is before the precoder in
Annex B.4.
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Annex D (normative):
Characteristics of the interfering signal

D.1 General

When the channel band width is wider or equal to 5MHz, amodulated 5SMHz full band width E-UTRA down link signal
and CW signal are used as interfering signals when RF performance requirements for E-UTRA UE receiver are defined.
For channel band widths below 5MHz, the band width of modulated interferer should be equal to band width of the
received signal.

D.2 Interference signals

Table D.2-1 describes the modulated interferer for different channel band width options.

Table D.2-1: Description of modulated E-UTRA interferer

Channel bandwidth
1.4 MHz 3 MHz 5 MHz 10 MHz | 15 MHz 20 MHz
BW nterferer 1.4 MHz 3 MHz 5 MHz 5 MHz 5 MHz 5 MHz
RB 6 15 25 25 25 25
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Annex E (normative):
Environmental conditions

E.1 General

This normative annex specifies the environmental requirements of the UE. Within these limits the requirements of the
present documents shall be fulfilled.

E.2 Environmental

The requirementsin this clause apply to all types of UE(S).

E.2.1 Temperature

The UE shall fulfil all the requirementsin the full temperature range of:

Table E.2.1-1

+15°Cto +35°C for normal conditions (with relative humidity of 25 % to 75 %)

-10°C to +55°C for extreme conditions (see IEC publications 68-2-1 and 68-2-2)

Outside this temperature range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum.
In no case shall the UE exceed the transmitted levels as defined in clause 6.2 for extreme operation.

E.2.2 Voltage

The UE shall fulfil all the requirementsin the full voltage range, i.e. the voltage range between the extreme voltages.

The manufacturer shall declare the lower and higher extreme voltages and the approximate shutdown voltage. For the
equipment that can be operated from one or more of the power sources listed below, the lower extreme voltage shall not
be higher, and the higher extreme voltage shall not be lower than that specified below.

Table E.2.2-1
Power source Lower extreme Higher extreme Normal conditions

voltage voltage voltage
AC mains 0,9 * nominal 1,1 * nominal nominal
Regulated lead acid battery 0,9 * nominal 1,3 * nominal 1,1 * nominal
Non regulated batteries:
Leclanché 0,85 * nominal Nominal Nominal
Lithium 0,95 * nominal 1,1 * Nominal 1,1 * Nominal
Mercury/nickel & cadmium 0,90 * nominal Nominal

Outside this voltage range the UE if powered on, shall not make ineffective use of the radio frequency spectrum. In no
case shall the UE exceed the transmitted levels as defined in clause 6.2 for extreme operation. In particular, the UE shall
inhibit all RF transmissions when the power supply voltage is below the manufacturer declared shutdown voltage.
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E.2.3 Vibration

The UE shall fulfil all the requirements when vibrated at the following frequency/amplitudes.

Table E.2.3-1
Frequency ASD (Acceleration Spectral Density) random vibration
5 Hz to 20 Hz 0,96 m2/s3
20 Hz to 500 Hz 0,96 m2/s3 at 20 Hz, thereafter -3 dB/Octave

Outside the specified frequency range the UE, if powered on, shall not make ineffective use of the radio frequency
spectrum. In no case shall the UE exceed the transmitted levels as defined in TS 36.101 for extreme operation.
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Annex F (normative):
Transmit modulation

F.1 Measurement Point

Figure F.1-1 shows the measurement point for the unwanted emission falling into non-allocated RB(s) and the EVM for
the allocated RB(s).

il e - Pt bbb bbbl bbb "
| PusCH DUT i Test equipment i
! modulated H ! :
1 symbols —> — ! 1 1
VT — DFT Tone | i : ! P T3Rx chain \DFT EVM ||
1 map ; ! 1 Y| equalizer [T > meas |!
: | . ! —>| !
i PUCCHand ™ : ' RF i
1 DM-RS 0—=> IFFT [~ Front-end ¥ Chamel = jreion [P FFT !
: : : : : In:ba_nd PUCCH and :
! ; ! | i| emissions DM-RSEVM 1
: ' . meas. mess. !
1 1 1
: ™ : : — :
1 : 1 :
1

Figure F.1-1: EVM measurement points

F.2  Basic Error Vector Magnitude measurement

The EVM isthe difference between the ideal waveform and the measured waveform for the allocated RB(S)

Doz (v)-i (v)|2
EVM — veT, ,
|Tm| P

where

T, isaset of |Tm| modulation symbols with the considered modulation scheme being active within the measurement
period,

z (V) are the samples of the signal evaluated for the EVM,
i(V) isthe ideal signal reconstructed by the measurement equipment, and

P, isthe average power of the ideal signal. For normalized modulation symbols P, isequal to 1.

The basic EVM measurement interval is defined over one ot in the time domain for PUCCH and PUSCH and over one
preambl e sequence for the PRACH.
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F.3 Basic in-band emissions measurement

Thein-band emissions are a measure of the interference falling into the non-allocated resources blocks. The in-band
emission requirement is evaluated for PUCCH and PUSCH transmissions. The in-band emission requirement is not
evaluated for PRACH transmissions.

The in-band emissions are measured as follows

1 fi +(12-A gg +11)* Af

=y > o N ) Ae <0

. _ | s|teTs max( fop,, fj +12:Agg*Af)
EMissions, que (Ars) = 1 min( oo £ +12.A o AF)

= 3 Y& ) A 0

|Ts teT,  f,+(12Apg—11)*Af

where

T, isaset of |TS| SC-FDMA symbols with the considered modulation scheme being active within the measurement
period,

Apg isthe starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. Agg =1 or
Ags = —1 for thefirst adjacent RB),

foin (resp. ) isthe lower (resp. upper) edge of the UL system BW,
f, and f, arethelower and upper edge of the allocated BW, and

Y(t, f ) isthe frequency domain signal evaluated for in-band emissions as defined in the subsection (ii)

Therelative in-band emissions are, given by

Eml $ OrlSrelative (A RB) = Eml SSI On?gb’f“::iing RB) .
Y(t, f
NS X MO

where

Npg isthe number of allocated RBs
The basic in-band emissions measurement interval is defined over one dot in the time domain. When the PUSCH or
PUCCH transmission dlot is shortened due to multiplexing with SRS, the in-band emissions measurement interval is

reduced by one SC-FDMA symbol, accordingly.

In the evaluation of in-band emissions, the timing is set according to At =AC , where sample time offsets At and
AC are defined in subclause F.4.

F.4  Modified signal under test

Implicit in the definition of EVM is an assumption that the receiver is able to compensate a number of transmitter
impairments.

The PUSCH data or PRACH signal under test is modified and, in the case of PUSCH data signal, decoded according
to::
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AT . amizmiv L jodat
Z'(t,f)=IDFT{FFT{Z(V AT e e }

a, ) e
where

Z(V) isthe time domain samples of the signal under test.

The PUCCH or PUSCH demodulation reference signal or PUCCH data signal under test is equalised and, in the case of
PUCCH data signal decoded according to:

FFT{z(v —Ab) e 12V }e" 2t

(0= e

where
Z(V) isthe time domain samples of the signal under test.

To minimize the error, the signal under test should be modified with respect to a set of parameters following the
procedure explained below.

Notation:

At isthe sample timing difference between the FFT processing window in relation to nominal timing of the ideal
signal.

Af istheRF frequency offset.
@(t, f) isthe phase response of the TX chain.
a(t, f) isthe amplitude response of the TX chain.

Inthe following AC represents the middle sample of the EVM window of length W' (defined in the next subsections)
or the last sample of the first window half if W is even.

The EVM analyser shall
> detect the start of each slot and estimate At and Af~ ,

> determine AC so that the EVM window of length W is centred

e onthetimeinterval determined by the measured cyclic prefix minus 16 samples of the considered
OFDM symbol for symbol O for normal CP, i.e. thefirst 16 samples of the CP should not be taken
into account for this step. 1n the determination of the number of excluded samples, a sampling rate of
30.72MHz was assumed. |If adifferent sampling rate is used, the number of excluded samplesis
scaled linearly.

e onthe measured cyclic prefix of the considered OFDM symbol symbol for symbol 1 to 6 for normal
CP and for symbol 0to 5 for extended CP.

e onthe measured preamble cyclic prefix for the PRACH

To determine the other parameters a sample timing offset equal to AC is corrected from the signal under test. The
EVM analyser shall then

> correct the RF frequency offset AF for each time slot, and

» apply an FFT of appropriate size. The chosen FFT size shall ensure that in the case of an ideal signal under test,
there is no measured inter-subcarrier interference.
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The IQ origin offset shall be removed from the evaluated signal before calculating the EVM and the in-band emissions;
however, the removed relative 1Q origin offset power (relative carrier leakage power) also hasto satisfy the applicable
requirement.

At this stage the allocated RBs shall be separated from the non-allocated RBs. 1n the case of PUCCH and PUSCH
EVM, the signal on the non-allocated RB(S), Y(t, f ), is used to evaluate the in-band emissions.

Moreover, the following procedure applies only to the signal on the allocated RB(S).

- Inthe case of PUCCH and PUSCH, the UL EVM analyzer shall estimate the TX chain equalizer
coefficients a(t, f) and @ (t, f) used by the ZF equalizer for all subcarriers by time averaging at each

signal subcarrier of the amplitude and phase of the reference and data symbols. The time-averaging length
is1 dot. This process creates an average amplitude and phase for each signal subcarrier used by the ZF
equalizer. The knowledge of data modulation symbols may be required in this step because the
determination of symbols by demodulation is not reliable before signal equalization.

- Inthecase of PRACH, the UL EVM analyzer shall estimate the TX chain coefficients a(t) and ¢ (t)
used for phase and amplitude correction and are seleted so as to minimize the resulting EVM. The TX
chain coefficients are not dependent on frequency, i.e. (t, f) =a(t) and @(t, f) = @(t). TheTX

chain coefficient are chosen independently for each preamble transmission and for each At .
At this stage estimates of Af a(, f), o(t, f) and AT areavailable. At isone of the extremities of the window

W ,ie At canbe AE+0{—{%J or AE+{%J,where a=0if Wisoddand & =1 if Wiseven. TheEVM

analyser shall then

> calculate EVM, with At set to AE+a—{%J,

> calculate EVM, with At setto AE+{%J.

F.5  Window length

F.5.1 Timing offset

Asaresult of using acyclic prefix, thereisarange of At , which, at least in the case of perfect Tx signal quality, would
give close to minimum error vector magnitude. Asafirst order approximation, that range should be equal to the length

of the cyclic prefix. Any time domain windowing or FIR pulse shaping applied by the transmitter reducesthe At
range within which the error vector is close to its minimum.

F.5.2 Window length

The window length W affects the measured EVM, and is expressed as a function of the configured cyclic prefix length.
In the case where equalization is present, as with frequency domain EVM computation, the effect of FIR isreduced. Thisis
because the equalization can correct most of the linear distortion introduced by the FIR. However, the time domain
windowing effect can’t be removed.

F.5.3 Window length for normal CP

The table below specifies the EVM window length at channel bandwidths 1.4, 3, 5, 10, 15, 20 MHz, for normal CP. The
nominal window length for 3 MHz is rounded down one sample to alow the window to be centered on the symbol.
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Table F.5.3-1 EVM window length for normal CP

Channel Cylc;inc Ft)lz?ﬁx Cylcéincg?lz‘fﬁx Cyclic prefix wﬁl\(/jl\élw Ratio of W
g .
Bandwidth N for N for Nomujal for symbols 1 length W to CP for
MHz cp cp FFT size to 6in FFT in FET symbolzs 1
symbol 0 symbols 1to 6 samples samples to 6
1.4 128 9 5 55.6
3 256 18 12 66.7
5 512 36 32 88.9
10 160 144 1024 72 66 91.7
15 1536 108 102 94.4
20 2048 144 136 94.4
Note 1:  The unit is number of samples, sampling rate of 30.72MHz is assumed.
Note 2:  These percentages are informative and apply to symbols 1 through 6. Symbol 0 has a longer CP
and therefore a lower percentage.

F.5.4 Window length for Extended CP
The table below specifies the EVM window length at channel bandwidths 1.4, 3, 5, 10, 15, 20 MHz, for extended CP.

The nominal window lengths for 3 MHz and 15 MHz are rounded down one sample to allow the window to be centered
on the symbol.

Table F.5.4-1 EVM window length for extended CP

. : EVM
Channel Cyclic Nominal Cyf(.:“(.: window Ratio of W
Bandwidth |  Prefix nominal | Pretixin | jength w a“ocg )
MHz | length® Ng, size in FFT to
samples
samples
1.4 128 32 28 87.5
3 256 64 58 90.6
5 512 512 128 124 96.9
10 1024 256 250 97.4
15 1536 384 374 97.4
20 2048 512 504 98.4
Note 1:  The unit is number of samples, sampling rate of 30.72MHz is assumed.
Note 2:  These percentages are informative

F.5.5 Window length for PRACH

The table below specifies the EVM window length for PRACH preamble formats 0-4.

Table F.5.5-1 EVM window length for PRACH

Cyclic i
Preamble p?lefix Nominal EVM wmdpw Ratio of W
format 1 FFT size? | JeNgth Win to CP*
length™ Ng, FFT samples
0 3168 24576 3072 96.7%
1 21024 24576 20928 99.5%
2 6240 49152 6144 98.5%
3 21024 49152 20928 99.5%
4 448 4096 432 96.4%
Note 1:  The unit is number of samples, sampling rate of 30.72MHz is
assumed
Note 2:  The use of other FFT sizes is possible as long as appropriate
scaling of the window length is applied
Note 3:  These percentages are informative
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F.6 Averaged EVM

The general EVM is averaged over basic EVM measurements for 20 dots in the time domain.

1 20
EVM = | = > EVM?
2045

The EVM requirements shall be tested against the maximum of the RM S average at the window W extremities of the
EVM measurements:

Thus EVM, iscaculated using At = AIT in the expressions above and EVM n is calculated using At = At~h.
Thus we get:

EVM = max(EVM i, EVM )

The calculation of the EVM for the demodulation reference signal, EVM s, follows the same procedure as

calculating the general EVM, with the exception that the modulation symbol set T | defined in clause F.2 is restricted
to symbols containing uplink demodulation reference signals.

Thebasic EVM ,,ns measurements are first averaged over 20 slotsin the time domain to obtain an intermediate

average EVM pwrs .

1 20
EVM purs = \/%Z EVM 2 ks

i=1

In the determination of each EVM s ; , the timing is set to At =AY if EVM; >EVM, anditisset to

At = Aﬂ otherwise, where EVM| and EVM, are the general average EVM values calculated in the same 20 slots

over which the intermediate average EVM pwrs iscaculated. Note that in some cases, the general average EVM may
be calculated only for the purpose of timing selection for the demodulation reference signal EVM.

Then the results are further averaged to get the EVM for the demodulation reference signal, EVM pys

18—
EVM e = \/EZ EVM owes

j=1

The PRACH EVM, EVM ., . isaveraged over two preamble sequence measurements for preamble formats 0, 1, 2,
3, and it is averaged over 10 preamble sequence measurements for preamble format 4.

The EVM requirements shall be tested against the maximum of the RM S average at the window W extremities of the
EVM measurements:

Thus EVM prach,i is calculated using At = Af and EV M prach,h is calculated using At = Afh )
Thus we get:

EVM pracy = MaxX(EV M erach,i, EVM pracrin)
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F.7  Spectrum Flatness

The data shall be taken from FFT coded data symbols and the demodulation reference symbols of the allocated resource
block.
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Annex G (informative):
Reference sensitivity level in lower SNR

This annex contains information on typical receiver sensitivity when HARQ transmission is enabled allowing operation
in lower SNR regions (HARQ is disabled in conformance testing), thus representing the configuration normally used in
live network operation under noise-limited conditions.

G.1 General

The reference sensitivity power level Psgys with HARQ retransmission enabled (operation in lower SNR) isthe
minimum mean power applied to both the UE antenna ports at which the residual BLER after HARQ shall meet or
exceed the requirements for the specified reference measurement channel. The residual BLER after HARQ transmission
is defined as follows:

BLER 5o = 1_2

A : Number of correctly decoded MAC PDUs

B : Number of transmitted MAC PDUs (Retransmitted MAC PDUS are not counted)

G.2  Typical receiver sensitivity performance (QPSK)

The residual BLER after HARQ shall be lower than 1% for the reference measurement channels as specified in
Annexes G.3 (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 G.2-1 and Table G.2-2
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Table G.2-1: Reference sensitivity QPSK Pggns

Channel bandwidth
E-UTRA 1.4 MHz 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
Band (dBm) (dBm) | (dBm) | (dBm) (dBm) (dBm) Mode
1 [-102] FDD
2 TBD FDD
3 TBD FDD
4 TBD FDD
5 TBD FDD
6 TBD FDD
7 TBD FDD
8 TBD FDD
9 TBD FDD
10 TBD FDD
11 TBD FDD
12 TBD FDD
13 TBD FDD
14 TBD FDD
17 TBD FDD
18 TBD FDD
19 TBD FDD
20 TBD FDD
21 TBD FDD
33 [-102] TDD
34 [-102] TDD
35 [-102] TDD
36 [-102] TDD
37 [-102] TDD
38 [-102] TDD
39 [-102] TDD
40 [-102] TDD
Note 1:  The transmitter shall be set to Pymax as defined in clause 6.2.5
Note 2:  Reference measurement channel is G.3 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.

Table G.2-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive
sensitivity requirement in lower SNR must be met.
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Table G.2-2: Minimum uplink configuration for reference sensitivity

E-UTRA Band / Channel bandwidth / NRB / Duplex mode
B-UTRA | 1 4MHz | 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | DUP!ex
Band ' Mode
1 61" FDD
2 61" FDD
3 [61* FDD
4 61" FDD
5 61" FDD
6 61" FDD
7 61" FDD
8 [61* FDD
9 [61* FDD
10 61" FDD
11 61" FDD
12 (61" FDD
13 [61* FDD
14 (61" FDD
17 61" FDD
18 61" FDD
19 61" FDD
20 (61" FDD
21 61" FDD
33 50 TDD
34 50 TDD
35 50 TDD
36 50 TDD
37 50 TDD
38 50 TDD
39 50 TDD
40 50 TDD
Note
1. 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).
2. For the UE which supports both Band 11 and Band 21 the minimum
uplink configuration for reference sensitivity is FFS.
4, For 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 RBstart 16

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

E-UTRA égﬁgmﬁ;
Band

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
35 NS_03
36 NS_03

G.3 Reference measurement channel for REFSENSE in
lower SNR

Tables G.3-1A and G.3-2 are applicable for Annex G.2 (Reference sensitivity level in lower SNR).

Table G.3-1 Fixed Reference Channel for Receiver Requirements (FDD)

Parameter Unit Value

Channel bandwidth MHz 10
Allocated resource blocks 50
Subcarriers per resource block 12
Allocated subframes per Radio Frame 10
Modulation QPSK
Target Coding Rate 1/3
Number of HARQ Processes Processes 8
Maximum number of HARQ transmissions [4]
Information Bit Payload per Sub-Frame

For Sub-Frames 1,2,3,4,6,7,8,9 Bits 4392

For Sub-Frame 5 Bits n/a

For Sub-Frame 0 Bits 4392
Transport block CRC Bits 24
Number of Code Blocks per Sub-Frame
(Note 4)

For Sub-Frames 1,2,3,4,6,7,8,9 Bits 1

For Sub-Frame 5 Bits n/a

For Sub-Frame 0 Bits 1
Binary Channel Bits Per Sub-Frame

For Sub-Frames 1,2,3,4,6,7,8,9 Bits 13800

For Sub-Frame 5 Bits n/a

For Sub-Frame 0 Bits 12960
Max. Throughput averaged over 1 frame kbps 3952.

8
UE Category 1-8
Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz channel BW. 3 symbols allocated to
PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:  Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to
each Code Block (otherwise L = 0 Bit)

Note 4: Redundancy version coding sequence is {0, 1, 2, 3} for QPSK.
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Table A.3.2-2A Fixed Reference Channel for Receiver Requirements (TDD)

Parameter Unit Value
Channel Bandwidth MHz 10
Allocated resource blocks 50
Uplink-Downlink Configuration (Note 5) 1
Allocated subframes per Radio Frame 4+2
(D+S)
Number of HARQ Processes Processes 7
Maximum number of HARQ transmission [4]
Modulation QPSK
Target coding rate 1/3
Information Bit Payload per Sub-Frame Bits
For Sub-Frame 4, 9 4392
For Sub-Frame 1, 6 3240
For Sub-Frame 5 n/a
For Sub-Frame 0 4392
Transport block CRC Bits 24
Number of Code Blocks per Sub-Frame
(Note 5)
For Sub-Frame 4, 9 1
For Sub-Frame 1, 6 1
For Sub-Frame 5 n/a
For Sub-Frame 0
Binary Channel Bits Per Sub-Frame Bits
For Sub-Frame 4, 9 13800
For Sub-Frame 1, 6 11256
For Sub-Frame 5 n/a
For Sub-Frame 0 13104
Max. Throughput averaged over 1 frame kbps 1965.
6
UE Category 1-5
Note 1:  For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz
channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH
for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.
Note 2: For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient
PDCCH performance
Note 3: Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 4: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to
each Code Block (otherwise L = 0 Bit).
Note 5:  As per Table 4.2-2 in TS 36.211 [4]
Note 6: Redundancy version coding sequence is {0, 1, 2, 3} for QPSK.
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Annex H (informative):

Change history

Table G.1: Change History

Date | TSG# | TSG Doc. CR Subject Old New
11-2007 | R4#45 | R4-72206 TS36.101V0.1.0 approved by RAN4 -
12-2007 | RP#38 | RP-070979 Approved version at TSG RAN #38 1.0.0 8.0.0
03-2008 | RP#39 | RP-080123 3 TS36.101 - Combined updates of E-UTRA UE requirements 8.0.0 8.1.0
05-2008 | RP#40 | RP-080325 4 TS36.101 - Combined updates of E-UTRA UE requirements 8.1.0 8.2.0
09-2008 | RP#41 | RP-080638 5r1 ﬁgr(]j(ljt\ll\(l)i?d?l’]:sRef Sens figures for 1.4MHz and 3MHz Channel 8.2.0 8.3.0
09-2008 | RP#41 | RP-080638 7rl Transmitter intermodulation requirements 8.2.0 8.3.0
09-2008 | RP#41 | RP-080638 10 CR for clarification of additional spurious emission requirement 8.2.0 8.3.0
09-2008 | RP#41 | RP-080638 15 Correction of In-band Blocking Requirement 8.2.0 8.3.0
09-2008 | RP#41 | RP-080638 18r1 TS36.101: CR for section 6: NS_06 8.2.0 8.3.0
09-2008 | RP#41 | RP-080638 19r1 TS36.101: CR for section 6: Tx modulation 8.2.0 8.3.0
09-2008 | RP#41 | RP-080638 20r1 TS36.101: CR for UE minimum power 8.2.0 8.3.0
09-2008 | RP#41 | RP-080638 21rl TS36.101: CR for UE OFF power 8.2.0 8.3.0
09-2008 | RP#41 | RP-080638 24r1 TS36.101: CR for section 7: Band 13 Rx sensitivity 8.2.0 8.3.0
09-2008 | RP#41 | RP-080638 26 UE EVM Windowing 8.2.0 8.3.0
09-2008 | RP#41 | RP-080638 29 Absolute ACLR limit 8.2.0 8.3.0
09-2008 | RP#41 | RP-080731 23r2 TS36.101: CR for section 6: UE to UE co-existence 8.2.0 8.3.0
09-2008 | RP#41 | RP-080731 30 Removal of [ ] for UE Ref Sens figures 8.2.0 8.3.0
09-2008 | RP#41 | RP-080731 31 Correction of PA, PB definition to align with RAN1 specification 8.2.0 8.3.0
09-2008 | RP#41 | RP-080731 37r2 UE Spurious emission band UE co-existence 8.2.0 8.3.0
09-2008 | RP#41 | RP-080731 44 Definition of specified bandwidths 8.2.0 8.3.0
09-2008 | RP#41 | RP-080731 48r3 Addition of Band 17 8.2.0 8.3.0
09-2008 | RP#41 | RP-080731 50 Alignment of the UE ACS requirement 8.2.0 8.3.0
09-2008 | RP#41 | RP-080731 52r1 Frequency range for Band 12 8.2.0 8.3.0
09-2008 | RP#41 | RP-080731 54r1 Absolute power tolerance for LTE UE power control 8.2.0 8.3.0
09-2008 |