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Foreword

This Technical Specification 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 describes the test procedure for the radiated performances measurements of the user
equipment (UE).

The handheld UE measurement procedures explained in this document are defined for roaming bands for the speech
mode position (beside the head and beside the head and hand) and hand phantom browsing mode position. Laptop
mounted equipment (LME) measurement procedures are defined for roaming bands for the data mode transfer position
(laptop ground plane phantom). Laptop embedded equipment (L EE) measurement procedures are defined for roaming
bands for the data mode transfer position (free space).

The browsing mode position explained in this document applies when the UE is held in hand, but not pressed against
ear (such as web browsing and navigation).

The data mode transfer position (free space) explained in this document applies when the UE is used away from the
user’s head. Free space measurements are applicable to devices used in the data mode transfer position that consist of
the laptop mounted equipment (LME) plug-in UEs and laptop embedded equipment (LEE) UEs.

All bands are potential roaming bands, and the requirements for roaming bands shall therefore be fulfilled for all bands
supported by a UE.

Radiated performance of multiple-antenna receivers for handheld UE is defined for roaming bandsin free space
configuration.

Recommended performance values for operating bands (Annex |) are however included in this specification for
information. It should be recognised that the ability to meet the recommended performance values depends on the
number of frequency bands supported by the UE.

The radiated radio tests considered here are:
1. The measurement of the Total Radiated Power (TRP)
2. The measurement of the Total Radiated Sensitivity (TRS)
3. The measurement of Total Radiated Multi-antenna Sensitivity (TRMS)

The test procedure described in this document measures the performance of the transmitter and the receiver, including
the antenna and al so the effects of the user.

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 aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM 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] 3GPP TS 25 101: "User Equipment (UE) radio transmission and reception (FDD)".

[3] 3GPP TR 25.914: "Measurements of radio performances for UMTS terminals in speech mode'.
[4] 3GPP TS 34.108: "Common Test Environments for User Equipment (UE) Conformance Testing".
[5] 3GPP TS 34.109: "Terminal logical test interface; Special conformance testing functions”
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3 Definitions, symbols and abbreviations

3.1 Definitions

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

Browsing mode position: UE isheld in hand, but not pressed against ear (such as web browsing and navigation).
Data mode transfer position: UE used away from the user’s head, applicable for LME and LEE devices.

FS: UE used in afree space configuration.

Intended use position: UE is attached to the SAM phantom intended for use in the check position.

L EE: Laptop embedded equipment (such as embedded module card embedded in notebooks).

LME: Laptop mounted equipment (such as plug-in devices like USB dongles).

Primary mechanical mode: The mode that is most often used during a call beside the head. Other mechanical modes
are secondary. Every terminal has at least one primary mechanical mode.

Speech mode position: UE is placed into a hand phantom, which is holding the UE against the SAM head phantom.

3.2 Symbols

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

0 Zenith angle in the spherical co-ordinate system
[0} Azimuth angle in the spherical co-ordinate system
Q Solid angle defined at the phase centre of the DUT
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Gy(6,0,f) Antenna gain pattern in the y-polarization as function of the spherical co-ordinates and the
carrier frequency

F Carrier frequency

P Transmitted power

Qu(6,0,f) Angular power distribution in the y-polarization as function of the spherical co-ordinates
and the carrier frequency

dB decibel

dBm dB referenced to one milliwatt

m meter

mm millimeter

kbps kilobit per second

ms millisecond

MHz megahertz

TRM Saverage, 70 Average TRMS quantity calculated from sensitivity measurements at 70% throughput

TRM Saverage, 95 Average TRM S quantity calculated from sensitivity measurements at 95% throughput

TRPaverage the average measured total radiated power of low, mid and high channel

TRPnin the lowest measured total radiated power of each channel within an operating band

TRSuverage the average measured total radiated sensitivity of low, mid and high channel

TRSrax the highest measured total radiated sensitivity of each channel within an operating band

Pqd Direct signal

Preasn Mesaured power received by field-probe at position n

PmopEexi Measured sensitivity value when MODE is one of {FS DMP, FS DML, FS DMSU}, xis
one of {70, 95} at azimuth position i

Py Reflected signal

Prsepre-maX Maximum downlink RS-EPRE

Rewe Reflectivity level

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].

3G 3" Generation

3GPP 3G Partnership Project

3-D Three Dimensional

AAU Aalborg University

APD Angular Power Distribution

ARFCN Absolute Radio Frequency Channel Number
ATF Antenna Test Function

BER Bit Error Ratio

BS Base Station

BT Bluetooth

BTS Base Transceiver Station

CAD Computer Aided Design

CN Core Network

CPICH RSCP Common Pilot Channel Received Signal Code Power
CRC Cyclic Redundancy Check

DCH Dedicated Channel

DL Downlink

DML Data Mode Landscape

DMP Data Mode Portrait

DMSU Data Mode Screen Up

DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel

DPCCH Physical Control Channel

DTCH Dedicated Traffic Channel

DUT Device Under Test

EIRP Effective | sotropic Radiated Power

EIS Effective | sotropic Sensitivity

ETS European Telecommunications Standards I nstitute
EUT Equipment Under Test
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E-UTRA Evolved UMTS Terrestrial Radio Access
E-UTRAN Evolved UMTS Terrestrial Radio Access Network
FDD Frequency Division Duplex
FS Free Space
FSDML Free Space Data Mode Landscape
FSDMP Free Space Data Mode Portrait
FSDMSU Free Space Data Mode Screen Up
GPS Global Positioning System
HUT Helsinki University of Technology
LCD Liquid Crystal Display
LEE Laptop Embedded Equipment (e.g. embedded module card embedded in notebooks)
LME Laptop Mounted Equipment (e.g., plug-in devices like USB dongles)
LTE Long Term Evolution
MPAC Multi-Probe Anechoic Chamber
NB Node B
NSA Normalised Site Attenuation
OTA Over The Air
PDA Personal Digital Assistant
QoS Quiality of Service
QPSK Quadrature Phase Shift Keying (modulation)
RAB Radio Access Bearer
RB Radio Bearer
RAN Radio Access Network
RBW Resol ution Bandwidth
RF Radio Frequency
RMS Root Mean Square
RS-EPRE Reference Signal-Energy Per Resource Element
Rx Receiver
SAM Specific Anthropomorphic Mannequin
SAR Specific Absorption Rate
SS System Simulator
TDD Time Division Duplex
TFCI Transport Format Combination Indicator
TX Transmitter
TRMS Total Radiated Multi-antenna Sensitivity
TRP Total Radiated Power
TRS Total Radiated Sensitivity
UDP User Datagram Protocol
UE User Equipment
UL Uplink
UMTS Universal Mobile Telecommunications System
USB Universal Serial Bus
UTRA UMTS Terrestrial Radio Access
VBW Video Bandwidth
VNA Vector Network Analyzer
VSWR Voltage Standing Wave Ratio
WLAN Wireless Local Area Network
WWAN Wireless Wide Area Network
XPD Cross-Polar Discrimination of the antenna
XPR Cross-Polarization ratio of the channel
4 General

The device under test (DUT) presented in this clause is based on a device that is tested to determine performance as
defined in the present release of specifications.
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4.1 Terminal classes

41.1 Mechanical modes

The mechanical modes of a DUT are declared by the manufacturer. A DUT shall have at least one mechanical mode. If
only one mode is supported, then thisis defined as the primary.

4.2 UTRA chip rates

The requirements defined in this specification for UTRA are based on a chip rate of 3.84 Mcps (FDD) and 1.28 Mcps
(TDD).

NOTE: Other chip rates may be considered in future releases.

4.3 DUT positioning

4.3.1 DUT positioning for Speech Mode with beside the Head Phantom

The positioning specified in this clauseis used for the tests casestitled as tests for Speech Mode with beside the Head
Phantom. The characteristics of the Specific Anthropomorphic Mannegquin (SAM) phantom are specified in Annex
A.2.1.

The DUT is attached to the SAM phantom in "cheek" position as defined both by |EEE [28] and CELENEC [16]
standards. The DUT performance is measured on both |eft and right side of the head.

Three points as shown in Figure 4.3.1-1 define the reference plane: centre of the right ear piece (RE), centre of the left
ear piece (LE) and centre of mouth (M).

At first, set the DUT ready for operation.
Definition of the 'Cheek’ position:

1. Align the ear piece of the phone (see Figure 4.3.1-1) at the line RE-LE. Then, position the DUT beside the
phantom so that the vertical line (see Figure 4.3.1-3) is parallel to the reference planein Figure 4.3.1-2 and is
aligned with the line M-RE on the reference plane (see Figure 4.3.1-3).

2. Position the DUT so that the ear piece of the DUT touches the ear piece of the phantom head on the line RE-LE.
Tilt the DUT chassis towards the cheek of the phantom having the vertical line aligned with the reference plane
until any point on the front side of the DUT isin contact with the cheek or until the contact with the ear islost.

NOTE: A holder fixture made of e.g. plastic may be used to position the handset against the phantom. An
experimental study presented in [17] shows that some plastic holders might introduce an unexpectedly
large effect to the measurement results. Therefore, special care must be seen when selecting such fixtures
for radiated measurements.

RE

Reference
plane

Figure 4.3.1-1: Reference plane on head phantom, front view
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Reference

Figure 4.3.1-2: Reference plane on head phantom, side view

vertical . Antenna
line

Figure 4.3.1-3: Reference lines at a DUT

NOTE: W isthe width of the chassis[28].

The characteristics of DUT positioning on head phantom in "cheek™ position are specified in Table 4.3.1-1.

Table 4.3.1-1: Characteristics of DUT positioning on head phantom in “cheek” position

ID Cheek position on phantom head DUT chassis tilt DUT chassis position
0 Low Shift Down Up

1 Medium No Shift Aligned

2 High Shift Up Down

4.3.2 DUT positioning for LMEs on Laptop Ground Plane Phantom

The DUT positioning on Laptop Ground Plane Phantom means that a laptop ground plane phantom is used for radiated
performance measurementsin case of plug-in DUT like USB donglesthat is used away from the user’s head. This
includes all tests cases for LME devices. The characteristics of the laptop ground plane phantom are specified in Annex
A.2.3. The objective of the laptop ground plane phantom is to reproduce the effects of the ground plane for the antenna
of the DUT while avoiding the variation of the measurements introduced by areal laptop.

The DUT should be plugged into the USB connector and positioned in accordance with the manufacturer recommended
primary mechanical mode. In the absence of such arecommendation the DUT with either rotary USB porter or non-
rotary USB porter should be horizontally plugged into the horizontal USB connector, as shown in Figure A.2.3-1.

4.3.3 DUT positioning for Speech Mode with beside the Head and Hand
Phantom

4331 General

The positioning specified in this clauseis used for the tests casestitled as tests for Speech Mode with beside the Head
and Hand Phantom. The characteristics of the Head and Hand Phantoms are specified in Annexes A.2.1 and A.2.2.
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Speech mode is simulation of avoice call user case. DUT is placed in to a hand phantom, which is holding the DUT
against the SAM head phantom. Positioning of the DUT in the hand phantom varies with the grip being used.
Positioning of the DUT against the head phantom isidentical to Subclause 4.3.2 with the exception that 6° tilt angle
from the cheek is being used instead of having direct contact between the cheek and DUT. A mask may be used to help
configuration of cheek + 6° tilt angle. The mask isa 32 mm wide conformal strip, created by sweeping the surface of
the head phantom through a 6° rotation about the ear. Direct DUT contact against the mask thus establishes the required
6° spacing away from the cheek, regardless of DUT form factor. The material for the head phantom mask spacer shall
have dielectric constant of less than 1.3 and aloss tangent of less than 0.003. Material additions can be used to help
fixing of the mask spacer onto the head phantom.

4.3.3.2 Mono-blocks and closed sliders

This procedure applies to mounting mono-block DUTs and closed-slide DUTSs, when the DUT isless than 56 mm wide.
For consistent, repeatable positioning that conforms to the grip studies, an alignment tool with evenly spaced rulings is
first used to measure the DUT. Alignment Tool A in Figure 4.3.3.2-1, features a 120° interior corner to ensure that the
ring fingertip lands in the desired position at the bottom of the DUT. The DUT is then positioned in accordance with
ruled markings on a conformal palm spacer regardless of any curvature in the DUT corners. DUTs with rounded corners
will sit lower in the tool than DUTs having square corners, and thus give a different reading.

1. Placethe DUT face-up in Alignment Tool A with its side along the side ruler, and slide it down until it makes
contact at the 120° corner. Record the bottom location of the DUT by reading off the bottom ruler of Tool A.

2. Observethe top of the DUT against the side ruler of the tool. If the top of the DUT extends past the 120 mm
marking on the side ruler, then the additional length beyond 120 mm shall be added to the reading from Step 1.

3. Placethe DUT on the right-handed or |eft-handed hand phantom spacer between the fingers. The bottom location
of the DUT on the spacer should be aligned with the reading recorded in Steps 1 and 2. Vertical centreline of the
DUT should be centred with the spacer. Make sure index finger isin contact with DUT.

4. While keeping the DUT in the hand phantom in the position defined in previous steps, place the DUT and the
hand phantom against the head phantom in such way that the DUT isin 6° tilt angle as described in Subclause
4.33.
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Figure 4.3.3.2-1: Alignment Tool A and right-handed mono-block hand phantom with a spacer
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NOTE: The Alignment tool is used to determine DUT bottom location on spacer. Use left-handed (mirror-imaged)
spacers with left-handed phantoms.

4.3.3.3 Folds and open-slides

This procedure applies to fold and open-slide DUTSs, when the DUT isless than 56 mm wide. To help maintain a
consistent, repeatable positioning that conforms to the grip studies, an aignment tool with evenly spaced rulingsis first
used to measure the DUT. The DUT isthen positioned in accordance with ruled markings on a phantom spacer.
Alignment Tool B in Figure 4.3.3.3-1 features two rounded humps upon which the DUT is suspended. One hump
represents the index fingertip of the hand phantom, while the other represents the palm spacer. This design hel ps ensure
that the index finger remains in contact with the flip for any fold DUT geometry.

1. Openthe DUT and place it face-up on the alignment Tool B with its hinge suspended between the two humps.
The side of the DUT shall be aligned against the side wall of the tool. The base of the DUT shall rest on the wide
hump with ruled markings, and the flip of the DUT shall rest on the narrow hump.

2. Tool B has an engraved line on the side wall. Align axis of afold hinge to this marking. An open slider should be
dlide longitudinally until the base part of the DUT touches the narrow hump of the Tool B. Record the correct
longitudinal position of the bottom of the DUT by reading off the ruler of Tool B. Visually align the two halves
of the split-level ruler to minimize parallax reading error.

3. Position the DUT in the right-handed or |eft-handed Fold Hand Phantom. It should be resting on the index
fingertip and palm spacer, with the bottom of the DUT aligned to the ruling on the right-handed or left-handed
palm spacer that corresponds to the reading from Step 2. Ensure that al fingertips are in contact with the DUT.

4. While keeping the DUT in the hand phantom in the position defined in previous steps, place the DUT and the
hand phantom against the head phantom in such way that the DUT isin 6° tilt angle as described in Subclause
4.3.3.

hinge axis

narrow hump

- s ‘/"’r/
e wide hump i

Figure 4.3.3.3-1: Alignment Tool B and right-handed fold hand phantom with a spacer

NOTE: Use left-handed (mirror-imaged) spacers with left-handed phantoms.

4.3.3.4 PDA

This procedure appliesto DUTs that are from 56 to 72 mm wide. To help achieve a consistent positioning, the DUT is
aligned to a PDA palm spacer. No alignment tool is required. The PDA spacer features side and bottom walls to ensure
consistent alignment of DUTs of various sizes.

1. Placethe DUT on the PDA spacer between the fingers and align the DUT to the side wall of the PDA.

2. If the DUT isshorter than 135 mm, then align the top of the DUT with the top of the PDA spacer. Otherwise,
aign the bottom of the DUT with the bottom wall of the PDA spacer.
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3. While keeping the DUT in the hand phantom in the position defined in previous steps, place the DUT and the
hand phantom against the head phantom in such way that the DUT isin 6° tilt angle as described in Subclause
4.33.

side wallel»

bottom wall

Figure 4.3.3.4-1: Right-handed PDA hand phantom with a spacer

NOTE: Use left-handed (mirror-imaged) spacers with left-handed phantoms.
4.3.4 DUT positioning for Browsing Mode with Hand Phantom

4341 General

The positioning specified in this clauseis used for the test casestitles as tests for Browsing Mode with Hand Phantom.
The characteristics of the Hand Phantom are specified in Annex A.2.2. Browsing mode is used to simulate user cases
were the DUT isheld in hand, but not pressed against ear e.g. web browsing and navigation. The DUT shall be mounted
in a suitable hand phantom and oriented such that the DUT’s main display istilted 45 degrees from vertical. Devices
with a cover piece are tested cover open.

4.3.4.2 Narrow DUT

This procedure is suitable for use with all DUTs narrower than 56 mm. The alignment Tool A in Figure 4.3.4.2-1 isfirst
used to measure the distance between the bottom of the DUT and the centre of its navigation key. The DUT isthen
positioned in accordance with ruled markings on a palm spacer to data mode hand phantom.

1. Placethe DUT onthe DUT alignment Tool A. Record the chin length from the scale at the bottom of the
alignment tool.

2. Record the location of the navigation key (or the “2” key, if no navigation key is present) on the side ruler of the
DUT aignment tool A. The key's centre is used as the reference.
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3. Add the two readings from Step 2 and 3 together. If the sum isless than 30 mm, then use 30 mm location on
Spacer instead.

4, Placethe DUT on theright-hand or left-hand narrow data palm spacer and align the side of the DUT with the
side wall of the spacer. The bottom edge of the DUT shall be placed on the narrow data palm spacer at the ruling
corresponding to the value obtained in Step 4.

Make sure that the index finger isin contact with the back of the DUT. If the device is very narrow and/or thin, it may
occur that the middle finger does not curl tightly enough to contact the DUT. In such case, in order to ensure consistent
test results, no attempt should be made to force the fingertip to contact the DUT. Touch fastener material may be used
to maintain the DUT in the desired position.

Figure 4.3.4.2-1: Right-handed data hand phantom with a spacer

NOTE: Use left-handed (mirror-imaged) spacers with left-handed phantoms.

4.3.4.3 PDA

This procedure is suitable for use with DUTs of width 56-72 mm. The positioning of the DUT in the PDA hand for data
mode isidentical to that for speech mode described in Subclause 4.3.3.4.

4.3.5 DUT positioning for devices with embedded modules

The DUT positioning in a free space configuration without head and hand phantoms, as specified in Annex A.2.4, is
used for radiated performance measurements in case of an embedded module card, which is used away from the user’s
head. This positioning covers all tests cases for LEE devices. Parameters required for Notebooks are specified in Annex
A.2.4.2 and those for Tablets are specified in Annex A.2.4.3.

4.3.6 DUT positioning for total radiated multi-antenna sensitivity

4.36.1 Handheld UE — Free Space

The DUT positioning for Handheld UE is done using free space configuration.
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436.1.1 MPAC Positioning Guidelines

The MPAC positioning guidelines of the handheld UE in data mode in the MPAC system shall follow the requirements
in Annex A.5.2.1.

4.3.6.1.2 RTS Positioning Guidelines

The RTS positioning guidelines of the handheld UE in data mode in the RTS system shall follow the requirementsin
Annex A.5.2.2.

4.4 Sampling grid

For the anechoic chamber based measurement procedures the measurement of TRP is basically based on the
measurement of the spherical radiation pattern of the DUT. The power radiated by the DUT issampled in far fieldina
group of points located on a spherical surface enclosing the DUT. Generally it can be said that since the radiating object
has a limited size the gain pattern cannot change arbitrarily versus angle, and therefore only a limited number of
samples are required to represent the gain pattern to a given accuracy. The samples of TRP are taken using a constant
sample step of 15° both in theta (6) and phi (¢) directions.

The measurement of TRSis based on the measurement of the spherical sensitivity pattern of the DUT. The sensitivity
values of the DUT at a predefined BLER level are sasmpled in far field in a group of points located on a spherical
surface enclosing the DUT. The samples of TRS are taken using a constant sample step of 30° both in theta (6) and phi
(¢) directions.

All the samples are taken with two orthogonal linear polarizations, 8- and ¢ -polarisations. It is also possible to

measure some other polarisation components, if it is possible to recover 8- and ¢ -polarisations from the measured
data by some technique.

Alternatively, different sampling patterns may be used if they are able to ensure same or greater accuracy and provided
appropriate measurement uncertainty terms are applied. The TRP can be calculated by interpolating the values to points
on theregular grid. If an alternative sampling pattern is used number of measurement points should be greater thanin
the regular sampling grid.

For the multi-probe anechoic chambers procedures the measurement of TRMS are taken using sample steps of 30° in
phi (¢), i.e. with 12 different UE azimuth rotations. For more details, see Annex A.5.

4.5 Number of independent samples (for reverberation chamber
procedure)

When measuring TRP and TRS in an isotropic Rayleigh fading environment, 100 independent samples can be
considered sufficient for ensuring an expanded accuracy better than 0.5 dB. Observe that it might be necessary to
collect more samples than this during a measurement sequence in order to ensure a sufficient number of independent
samples, since al collected samples might not be independent. The number of samples to be collected during a
measurement sequence for each chamber should be chosen so that the overall measurement uncertainty is within the
specified limits.

5 Measurement frequencies

5.1 UTRA FDD frequency bands and measurement channels

Table5.1-1 providesthe list of UTRA FDD frequency bands.
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Table 5.1-1: UTRA FDD frequency bands

Operating UL Frequencies DL frequencies
Band UE transmit, Node B receive UE receive, Node B transmit
I 1920 — 1980 MHz 2110 -2170 MHz
Il 1850 -1910 MHz 1930 —1990 MHz
Il 1710-1785 MHz 1805-1880 MHz
\% 1710-1755 MHz 2110-2155 MHz
\Y, 824 — 849 MHz 869-894 MHz
VI 830-840 MHz 875-885 MHz
I 2500-2570 MHz 2620-2690 MHz
VIl 880 — 915 MHz 925 — 960 MHz
IX 1749.9-1784.9 MHz 1844.9-1879.9 MHz
X 1710 - 1770 MHz 2110 - 2170 MHz
XIX 830 — 845MHz 875 — 890 MHz

Table 5.1-2: specifies the measurement channels for UTRA FDD

TBD

Table 5.1-2: UTRA FDD measurement channels

Operating UL Channels DL Channels
Band Low Mid High Low Mid High
| 9612 9750 9888 10562 10700 10838
I 9262 9400 9538 9662 9800 9938
I 937 1113 1288 1162 1338 1513
\Y 1312 1413 1513 1537 1638 1738
v 4132 4183 4233 4357 4408 4458
VI 4162 4175 4188 4387 4400 4413
VI 2012 2175 2338 2237 2400 2563
il 2712 2788 2863 2937 3013 3088
IX 8762 8837 8912 9237 9312 9387
X 2888 3025 3162 3113 3250 3387
XIX 387 412 437 787 812 837
5.2 UTRA TDD frequency bands and measurement channels

Table 5.2-1 provides the UTRA TDD frequency bands.
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Table 5.2-1: UTRA TDD frequency bands

Opéa;ﬁtc;ng Frequencies

a 1900-1920 MHz
2010-2025 MHz

b 1850-1910 MHz
1930-1990 MHz

c* 1910-1930 MHz

a** 2570-2620 MHz

e 2300-2400 MHz

f 1880-1920 MHz

NOTE: Deployment in other frequency bandsis not precluded.
* Used in ITU Region 2
** Used in ITU Region 1

Table 5.2-2: specifies the measurement channels for UTRA TDD

TBD

Table 5.2-3: UTRA TDD measurement channels

Operating Band Channels
Low Mid High

a

1900-1920 MHz 9504 9550 9596

2010-2025 MHz 10054 10087 10121
b

1850-1910 MHz 9254 9400 9546

1930-1990 MHz 9654 9800 9946
c

1910-1930 MHz 9554 9600 9646
d

2570-2620 MHz 12854 12975 13096
e

2300-2400 MHz 11504 11750 11996
f

1880-1920 MHz 9404 9500 9596

5.3 E-UTRA FDD frequency bands and measurement
frequencies allocations
Editor’ s notes: This Subclause isincomplete. The following item is missing or incompl ete:
- TBDsin Tables5.3-1 (TRP) and 5.3.3 (TRS)
- Some E-UTRA bands are not included and are FFS

This section specifiesthe LTE-FDD TRP and TRS frequency bands and measurement frequencies allocations. Table
5.3-0 lists the operating bands. Table 5.3-1 specifies the measurement frequency allocations for TRP and Table 5.3-2
specifies the measurement frequency allocations for TRS.
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Table 5.3-0 E-UTRA FDD operating bands for TRP and TRS

EUTRA Uplink (UL) ope(ating band Downlmké[;rl;zjoperatmg Dl\;ljgéeex
) BS receive .
Operating UE transmit BS transmit
Band UE receive
FuL low — FuL high FoL low — FpL 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
7 2500 MHz 2570 MHz 2620 MHz 2690 MHz FDD
8 880 MHz 915 MHz 925 MHz 960 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
17 704 MHz 716 MHz 734 MHz 746 MHz FDD
19 830 MHz 845 MHz 875 MHz 890 MHz FDD
20 832 MHz 862 MHz 791 MHz 821 MHz FDD
21 1447.9 MHz 1462.9 1495.9 MHz 1510.9 MHz FDD
MHz
22 3410 MHz 3490 MHz 3510 MHz 3590 MHz FDD
23 2000 MHz 2020 MHz 2180 MHz 2200 MHz FDD
1626.5 MHz 1660.5 1525 MHz 1559 MHz FDD
24 MHz
25 1850 MHz 1915 MHz 1930 MHz 1995 MHz FDD
26 814 MHz 849 MHz 859 MHz 894 MHz FDD
27 807 MHz 824 MHz 852 MHz 869 MHz FDD
28 703 MHz 748 MHz 758 MHz 803 MHz FDD
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Table 5.3-1: Measurement frequency allocations for TRP (FDD)
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DL UL Channel DL Carrier UL Carrier UL
EARFCN EARFCN BW Frequency | frequency DL Cire | DL RBstart UL CiLrs RBstart
Band 1

50 18050 10 2115 1925 Note 1 Note 1 12 0

300 18300 10 2140 1950 Note 1 Note 1 12 19

550 18550 10 2165 1975 Note 1 Note 1 12 38
Band 2

650 18650 10 1935 1855 Note 1 Note 1 12 0

900 18900 10 1960 1880 Note 1 Note 1 12 19

1150 19150 10 1985 1905 Note 1 Note 1 12 38
Band 3

1250 19250 10 1810 1715 Note 1 Note 1 12 0

1575 19575 10 18425 1747,5 Note 1 Note 1 12 19

1900 19900 10 1875 1780 Note 1 Note 1 12 38
Band 4

2000 20000 10 2115 1715 Note 1 Note 1 12 0

2175 20175 10 2132,5 1732,5 Note 1 Note 1 12 19

2350 20350 10 2150 1750 Note 1 Note 1 12 38
Band 5

2450 20450 10 874 829 Note 1 Note 1 12 0

2525 20525 10 881,5 836,5 Note 1 Note 1 12 19

2600 20600 10 889 844 Note 1 Note 1 12 38
Band 7

2800 20800 10 2625 2505 Note 1 Note 1 12 0

3100 21100 10 2655 2535 Note 1 Note 1 12 19

3400 21400 10 2685 2565 Note 1 Note 1 12 38
Band 8

3500 21500 10 930 885 Note 1 Note 1 12 0

3625 21625 10 9425 897,5 Note 1 Note 1 12 19

3750 21750 10 955 910 Note 1 Note 1 12 38
Band 12

5060 23060 10 734 704 Note 1 Note 1 12 0

5095 23095 10 737,5 707,5 Note 1 Note 1 12 19

5130 23130 10 741 711 Note 1 Note 1 12 38
Band 13

5230 23230 10 751 782 Note 1 Note 1 12 0

5230 23230 10 751 782 Note 1 Note 1 12 19

5230 23230 10 751 782 Note 1 Note 1 12 38
Band 14

5330 23330 10 763 793 Note 1 Note 1 12 0

5330 23330 10 763 793 Note 1 Note 1 12 19

5330 23330 10 763 793 Note 1 Note 1 12 38
Band 17

5780 23780 10 739 709 Note 1 Note 1 12 0

5790 23790 10 740 710 Note 1 Note 1 12 19

5800 23800 10 741 711 Note 1 Note 1 12 38
Band 19

6050 24050 10 880 835 Note 1 Note 1 12 0

6075 24075 10 882.5 837.5 Note 1 Note 1 12 19

6100 24100 10 885 840 Note 1 Note 1 12 38
Band 20

6200 24200 10 796 837 Note 1 Note 1 12 0

6300 24300 10 806 847 Note 1 Note 1 12 19

6400 24400 10 816 857 Note 1 Note 1 12 38
Band 21

6525 24525 15 1503.4 1455.4 Note 1 Note 1 16 0

6525 24525 15 1503.4 1455.4 Note 1 Note 1 16 29

6525 24525 15 1503.4 1455.4 Note 1 Note 1 16 59
Band 22

TBD TBD TBD TBD TBD TBD TBD TBD TBD

TBD TBD TBD TBD TBD TBD TBD TBD TBD

TBD TBD TBD TBD TBD TBD TBD TBD TBD
Band 23

TBD TBD TBD TBD TBD TBD TBD TBD TBD

TBD TBD TBD TBD TBD TBD TBD TBD TBD
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TBD | TBD TBD TBD TBD TBD TBD TBD TBD
Band 24
TBD TBD TBD TBD TBD TBD TBD TBD TBD
TBD TBD TBD TBD TBD TBD TBD TBD TBD
TBD TBD TBD TBD TBD TBD TBD TBD TBD
Band 25
8065 26065 5 19325 1852.5 Note 1 Note 1 8 0
8365 26365 5 1962.5 1882.5 Note 1 Note 1 8 8
8665 26665 5 1992.5 19125 Note 1 Note 1 8 17
Band 26
TBD TBD TBD TBD TBD TBD TBD TBD TBD
TBD TBD TBD TBD TBD TBD TBD TBD TBD
TBD TBD TBD TBD TBD TBD TBD TBD TBD
Band 27
TBD TBD TBD TBD TBD TBD TBD TBD TBD
TBD TBD TBD TBD TBD TBD TBD TBD TBD
TBD TBD TBD TBD TBD TBD TBD TBD TBD
Band 28
9260 27260 10 763 708 Note 1 Note 1 12 0
9410 27410 10 778 723 Note 1 Note 1 12 19
9610 27610 10 798 743 Note 1 Note 1 12 38
Note 1:  As per 3GPP TS 36.521-1 [11], Section 6.2 (UE Maximum Output Power), and Section A.3.2.A (Downlink
Reference measurement channel for TX characteristics).
Note 2:  Network signalling value NS_01 shall be used in TRP test
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Table 5.3-2: Measurement frequency allocations for TRS (FDD)
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DL UL Channel DL Carrier UL Carrier UL
EARFCN EARFCN BW Frequency | frequency DL Cirs | DL RBstart | UL Cirrs RBstart
Band 1

50 18050 10 2115 1925 50 0 50 0

300 18300 10 2140 1950 50 0 50 0

550 18550 10 2165 1975 50 0 50 0
Band 2

650 18650 10 1935 1855 50 0 50 0

900 18900 10 1960 1880 50 0 50 0

1150 19150 10 1985 1905 50 0 50 0
Band 3

1250 19250 10 1810 1715 50 0 50 0

1575 19575 10 18425 17475 50 0 50 0

1900 19900 10 1875 1780 50 0 50 0
Band 4

2000 20000 10 2115 1715 50 0 50 0

2175 20175 10 2132,5 1732,5 50 0 50 0

2350 20350 10 2150 1750 50 0 50 0
Band 5

2450 20450 10 874 829 50 0 25 25

2525 20525 10 881,5 836,5 50 0 25 25

2600 20600 10 889 844 50 0 25 25
Band 7

2800 20800 10 2625 2505 50 0 50 0

3100 21100 10 2655 2535 50 0 50 0

3400 21400 10 2685 2565 50 0 50 0
Band 8

3500 21500 10 930 885 50 0 25 25

3625 21625 10 942,5 897,5 50 0 25 25

3750 21750 10 955 910 50 0 25 25
Band 12

5060 23060 10 734 704 50 0 20 30

5095 23095 10 737,5 707,5 50 0 20 30

5130 23130 10 741 711 50 0 20 30
Band 13

5230 23230 10 751 782 50 0 15 0

5230 23230 10 751 782 50 0 15 0

5230 23230 10 751 782 50 0 15 0
Band 14

5330 23330 10 763 793 50 0 20 0

5330 23330 10 763 793 50 0 20 0

5330 23330 10 763 793 50 0 20 0
Band 17

5780 23780 10 739 709 50 0 20 30

5790 23790 10 740 710 50 0 20 30

5800 23800 10 741 711 50 0 20 30
Band 19

6050 24050 10 880 835 50 0 25 0

6075 24075 10 882.5 837.5 50 0 25 0

6100 24100 10 885 840 50 0 25 0
Band 20

6200 24200 10 796 837 50 0 20 30

6300 24300 10 806 847 50 0 20 30

6400 24400 10 816 857 50 0 20 30
Band 21

6525 24525 15 1503.4 1455.4 75 0 25 0

6525 24525 15 1503.4 1455.4 75 0 25 0

6525 24525 15 1503.4 1455.4 75 0 25 0
Band 22

TBD TBD TBD TBD TBD TBD TBD TBD TBD

TBD TBD TBD TBD TBD TBD TBD TBD TBD

TBD TBD TBD TBD TBD TBD TBD TBD TBD
Band 23

TBD TBD TBD TBD TBD TBD TBD TBD TBD

TBD TBD TBD TBD TBD TBD TBD TBD TBD
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TBD | TBD TBD TBD TBD TBD TBD TBD TBD

Band 24
TBD TBD TBD TBD TBD TBD TBD TBD TBD
TBD TBD TBD TBD TBD TBD TBD TBD TBD
TBD TBD TBD TBD TBD TBD TBD TBD TBD

Band 25
8065 26065 5 1932.5 1852.5 25 0 25 0
8365 26365 5 1962.5 1882.5 25 0 25 0
8665 26665 5 1992.5 19125 25 0 25 0

Band 26
TBD TBD TBD TBD TBD TBD TBD TBD TBD
TBD TBD TBD TBD TBD TBD TBD TBD TBD
TBD TBD TBD TBD TBD TBD TBD TBD TBD

Band 27
TBD TBD TBD TBD TBD TBD TBD TBD TBD
TBD TBD TBD TBD TBD TBD TBD TBD TBD
TBD TBD TBD TBD TBD TBD TBD TBD TBD

Band 28
9260 27260 10 763 708 50 0 25 0
9410 27410 10 778 723 50 0 25 0
9610 27610 10 798 743 50 0 25 0

Note 1:  Referto TS 36.521-1-1 [11], Table A.3.2-1 (Fixed Reference Channel for Receiver Requirements (FDD)),

10MHz configuration

Note 2:  Network signalling value NS_01 shall be used in TRS tests unless explicitly specified

Note 3:  Network signalling value NS_03 shall be used for Bands 2, 4, and 23

Note 4:  Network signalling value NS_06 shall be used for Bands 12, 13, 14, and 17

Note 5:  Network signalling value NS_08 shall be used for Band 19

Note 6:  Network signalling value NS_09 shall be used for Band 21

54 E-UTRA TDD frequency bands and measurement

frequencies allocations
Editor’ s notes: This Subclause isincomplete. The following item is missing or incompl ete:
- TBDsin Tables 5.4-1 (TRP) and 5.4.3 (TRS)

This section specifiesthe LTE-TDD TRP and TRS frequency bands and measurement frequencies allocations. Table
5.4-0 lists the operating bands. Table 5.4-1 specifies the measurement frequency allocations for TRP and Table 5.4-2
specifies the measurement frequency allocations for TRS.

Table 5.4-0 E-UTRA TDD operating bands for TRP and TRS

EUTRA Uplink (UL) oper.ating band Downlmkégrl;zjoperatmg thlgéeex
) BS receive .
Operating UE transmit BS trans.mlt
Band UE receive
FuL low — FuL high FoL low — FpL high
33 1900 MHz - 1920 MHz 1900 MHz 1920 MHz TDD
34 2010 MHz - 2025 MHz 2010 MHz 2025 MHz TDD
35 1850 MHz - 1910 MHz 1850 MHz 1910 MHz TDD
36 1930 MHz - 1990 MHz 1930 MHz 1990 MHz TDD
37 1910 MHz - 1930 MHz 1910 MHz 1930 MHz TDD
38 2570 MHz - 2620 MHz 2570 MHz 2620 MHz TDD
39 1880 MHz - 1920 MHz 1880 MHz 1920 MHz TDD
40 2300 MHz - 2400 MHz 2300 MHz 2400 MHz TDD
41 2496 MHz - 2690 MHz 2496 MHz 2690 MHz TDD
42 3400 MHz - 3600 MHz 3400 MHz 3600 MHz TDD
43 3600 MHz - 3800 MHz 3600 MHz 3800 MHz TDD
44 703MHz - 803 MHz 703 MHz 803 MHz TDD
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Table 5.4-1: Measurement frequency allocations for TRP (TDD)
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DL UL Channel DL Carrier UL Carrier UL
EARFCN EARFCN BW Frequency | frequency DL CLre | DL RBstart UL CLrs RBstart
Band 33

36100 | 36100 | 20 1910 1910 Note 1 Note 1 18 41
Band 34

TBD | TBD | TBD TBD TBD TBD TBD TBD TBD
Band 35

36450 36450 20 1860 1860 Note 1 Note 1 18 0

36650 36650 20 1880 1880 Note 1 Note 1 18 41

36850 36850 20 1900 1900 Note 1 Note 1 18 82
Band 36

37050 37050 20 1940 1940 Note 1 Note 1 18 0

37250 37250 20 1960 1960 Note 1 Note 1 18 41

37450 37450 20 1980 1980 Note 1 Note 1 18 82
Band 37

37650 | 37650 | 20 1920 1920 Note 1 Note 1 18 41
Band 38

37850 37850 20 2580 2580 Note 1 Note 1 18 0

38000 38000 20 2595 2595 Note 1 Note 1 18 41

38150 38150 20 2610 2610 Note 1 Note 1 18 82
Band 39

38350 38350 20 1890 1890 Note 1 Note 1 18 0

38450 38450 20 1900 1900 Note 1 Note 1 18 41

38550 38550 20 1910 1910 Note 1 Note 1 18 82
Band 40

38750 38750 20 2310 2310 Note 1 Note 1 18 0

39150 39150 20 2350 2350 Note 1 Note 1 18 41

39550 39550 20 2390 2390 Note 1 Note 1 18 82
Band 41

39750 39750 20 2506 2506 Note 1 Note 1 18 0

40620 40620 20 2593 2593 Note 1 Note 1 18 41

41490 41490 20 2680 2680 Note 1 Note 1 18 82
Band 42

41690 41690 20 3410 3410 Note 1 Note 1 18 0

42590 42590 20 3500 3500 Note 1 Note 1 18 41

43490 43490 20 3590 3590 Note 1 Note 1 18 82
Band 43

43690 43690 20 3610 3610 Note 1 Note 1 18 0

44590 44590 20 3700 3700 Note 1 Note 1 18 41

45490 45490 20 3790 3790 Note 1 Note 1 18 82
Band 44

TBD | TBD | TBD TBD TBD TBD TBD TBD TBD
Note 1:  As per 3GPP TS 36.521-1 [11], Section 6.2 (UE Maximum Output Power), and Section A.3.2.A (Downlink

Reference measurement channel for TX characteristics).

Note 2:  Network signalling value NS_01 shall be used in TRP tests.
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Table 5.4-2: Measurement frequency allocations for TRS (TDD)
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DL UL Channel DL Carrier UL Carrier UL
EARFCN EARFCN BW Frequency | frequency DL CLre | DL RBstart UL CLrs RBstart
Band 33

36100 | 36100 | 20 1910 1910 100 0 100 0
Band 34

TBD | TBD | TBD TBD TBD TBD TBD TBD TBD
Band 35

36450 36450 20 1860 1860 100 0 100 0

36650 36650 20 1880 1880 100 0 100 0

36850 36850 20 1900 1900 100 0 100 0
Band 36

37050 37050 20 1940 1940 100 0 100 0

37250 37250 20 1960 1960 100 0 100 0

37450 37450 20 1980 1980 100 0 100 0
Band 37

37650 | 37650 | 20 1920 1920 100 0 100 0
Band 38

37850 37850 20 2580 2580 100 0 100 0

38000 38000 20 2595 2595 100 0 100 0

38150 38150 20 2610 2610 100 0 100 0
Band 39

38350 38350 20 1890 1890 100 0 100 0

38450 38450 20 1900 1900 100 0 100 0

38550 38550 20 1910 1910 100 0 100 0
Band 40

38750 38750 20 2310 2310 100 0 100 0

39150 39150 20 2350 2350 100 0 100 0

39550 39550 20 2390 2390 100 0 100 0
Band 41

39750 39750 20 2506 2506 100 0 100 0

40620 40620 20 2593 2593 100 0 100 0

41490 41490 20 2680 2680 100 0 100 0
Band 42

41690 41690 20 3410 3410 100 0 100 0

42590 42590 20 3500 3500 100 0 100 0

43490 43490 20 3590 3590 100 0 100 0
Band 43

43690 43690 20 3610 3610 100 0 100 0

44590 44590 20 3700 3700 100 0 100 0

45490 45490 20 3790 3790 100 0 100 0
Band 44

TBD | TBD | TBD TBD TBD TBD TBD TBD TBD
Note 1: Referto TS 36.521-1 [7], Table A.3.2-2 (Fixed Reference Channel for Receiver Requirements (TDD)),

20MHz configuration

Note 2:  Network signalling value NS_01 shall be used in TRS tests

5.5

E-UTRA FDD operating bands and measurement frequency
allocations for receiver total radiated multi-antenna
sensitivity

This section specifies the E-UTRA FDD operating bands and measurement frequency alocations for TRMS. Table 5.5-
1 lists the operating bands and Table 5.5-2 specifies the measurement frequency allocations for TRMS.
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Table 5.5-1 E-UTRA FDD operating bands for receiver total radiated multi-antenna sensitivity
requirements

Uplink (UL) operating band Downlink (DL) operating Duplex
E-UTRA . band Mode
) BS receive .
Operating UE transmit BS transmit
Band UE receive
FuL_low — FuL_high FpL_low — 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
7 2500 MHz - 2570 MHz 2620 MHz — 2690 MHz FDD
8 880MHz - 915 MHz 925 MHz - 960 MHz FDD
12 699 MHz - 716 MHz 729 MHz — 746 MHz FDD
13 777MHz - 787 MHz 746 MHz — 756 MHz FDD
19 830 MHz - 845 MHz 875MHz - 890 MHz FDD
20 832MHz - 862 MHz 791 MHz - 821 MHz FDD
28 703MHz - 748 MHz 758 MHz - 803 MHz FDD
32 N/A 1452 MHz - 1496 MHz FDD!
NOTE 1: Restricted to E-UTRA operation when carrier aggregation is configured. The
downlink operating band is paired with the uplink operating band (external) of the
carrier aggregation configuration that is supporting the configured Pcell.

Deployment in other frequency bandsis not precluded.

Table 5.5-2: Measurement frequency allocations for TRMS (FDD)

DL UL Channel DL Carrier UL Carrier UL
EARFCN EARFCN BW Frequency | frequency DL Cirs | DL RBstart | UL Cirrs RBstart
Band 1

300 | 18300 | 10 2140 1950 50 0 50 0
Band 2

900 | 18900 [ 10 1960 1880 50 0 50 0
Band 3

1575 | 19575 | 10 18425 17475 50 0 50 0
Band 4

2175 | 20175 ] 10 21325 17325 50 0 50 0
Band 5

2525 | 20525 [ 10 881,5 836,5 50 0 50 0
Band 7

3100 | 21100 | 10 2655 2535 50 0 50 0
Band 8

3625 | 21625 | 10 942,5 897,5 50 0 50 0
Band 12

5095 | 23095 | 10 7375 707,5 50 0 50 0
Band 13

5230 | 23230 | 10 751 782 50 0 50 0
Band 19

6075 [ 24075 | 10 882.5 837.5 50 0 50 0
Band 20

6300 | 24300 | 10 806 847 50 0 50 0
Band 28

9410 | 27410 | 10 778 723 50 0 50 0
Band 32

10140 | NA | 10 1474 N/A 50 0 N/A N/A
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E-UTRA TDD operating bands and measurement frequency
allocations for receiver total radiated multi-antenna
sensitivity

This section specifies the E-UTRA TDD operating bands and measurement frequency allocations for TRMS. Table 5.6-
1 lists the operating bands and Table 5.6-2 specifies the measurement frequency allocations for TRMS.

Table 5.6-1 E-UTRA TDD operating bands for receiver total radiated multi-antenna sensitivity
requirements

Uplink (UL) operating band Downlink (DL) operating Duplex
E-UTRA BS receive band _ Mode
Operating UE transmit BS trans.mlt
Band UE receive
FuL low — FuL high FoL low — FpL high
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
46 5150 MHz - 5925 MHz 5150 MHz - 5925 MHz TDD!2
NOTE 1: This band is an unlicensed band restricted to licensed-assisted operation using

Frame Structure Type 3.

NOTE 2:

aggregation is configured.

In this version of the specification, restricted to E-UTRA DL operation when carrier

Deployment in other frequency bands is not precluded.

Table 5.6-2: Measurement frequency allocations for TRMS (TDD)

DL UL Channel DL Carrier UL Carrier UL
EARFCN EARFCN BW Frequency | frequency DL CLre | DL RBstart UL CiLrs RBstart
Band 38

38000 | 38000 20 2595 2595 100 0 100 0
Band 39

38450 | 38450 20 1900 1900 100 0 100 0
Band 40

39150 | 39150 20 2350 2350 100 0 100 0
Band 41

40620 | 40620 20 2593 2593 100 0 100 0
Band 42

42590 | 42590 20 3500 3500 100 0 100 0
Band 46

50665 | 50665 20 5537,5 5537,5 100 0 100 0
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6 Transmitter Performance

6.1 Performance for handheld UE

6.1.1  Total Radiated Power (TRP) for UTRA FDD in Speech Mode with
beside the Head Phantom

6.1.1.1 Definition and applicability
The Total Radiated Power (TRP) is a measure of how much power the DUT actualy radiates. The TRP is defined as the
integral of the power transmitted in different directions over the entire radiation sphere:

1 . .
TRP = EﬂEI RP,(Q; f) + EIRP,(Q; f) HQ

Where Q isthe solid angle describing the direction, f isfrequency. 8 and ¢ are the orthogonal polarizations.
EIRP, and EIRP, are the actualy transmitted power-levelsin corresponding polarizations.

Thus

N-1M-1

TRP = ﬁz > |EIRR,(8,.0.; T) + EIRP, (6.0 ) sin(8,)

n=0 m=0

Intheseformulas N and M are the number of sampling intervals for theta and phi. 6, and @, are the measurement
angles. The sampling intervals are discussed further in Subclause 4.4.

The TRP can also be calculated from Rayleigh faded samples of the total power transmitted from the UE. The
measurement of transmitter performance in an isotropic Rayleigh fading environment is based on sampling the radiated
power of the UE for a discrete number of field combinations in the chamber. The average value of these statistically
distributed samplesis proportional to the TRP and by calibrating the average power transfer function, an absolute value

of the TRP can be obtained. Thus
i[ Pn j
n=1 Cn (1_ Rn)
P

TRP ~

N

ref ,n
n=1

where P | isthereference power transfer function for fixed measurement antennan, R, isthe reflection coefficient

for fixed measurement antennan and C,, isthe path lossin the cables connecting the measurement receiver to fixed
measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in

Annex B.2. P, isthe average power measured by fixed measurement antenna n and can be calculated using the

following expression:

M 2
Z ‘ SZl,n,m‘
_ m=1
Ro=rt
where S, , ., is sample number m of the complex transfer function measured with fixed measurement antenna n and

M isthetotal number of samples measured for each fixed measurement antenna.

Note that al averaging must be performed using linear power values (e.g. measurements in Watts).
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The reguirements and this test apply to all types of UTRA for the FDD UE for Release 7 and later releases.

6.1.1.2 Minimum Requirements

The average TRP of low, mid and high channel in beside head position shall be higher than minimum performance
requirements for roaming bands shown in Table 6.1.1.2-1. The averaging shall be donein linear scale for the TRP results
of both right and left side of the phantom head.

TRP _ 1O|Og 10P|eﬂ_low /10 + 10PIeft_md /10 + 1opleft_h|gh /10 + 10Pr|gh(_lm/v /10 + 10Pr|gh(_m|d /10 + 10Pr|ght_h|gh /10

average 6

In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum
performance reguirements shown in the columns “Min”.
TRP,, = minlpleﬁ_low' Pleft_mid ) Pleft_high' P

right _low? Pright_m'd' I:)right_high,l

Table 6.1.1.2-1: TRP minimum performance requirement for FDD roaming bands in the speech
position and the primary mechanical mode

Operating Power Power Power Class 3 Power Class 3bis Power Class 4
band Class 1 Class 2
Power Power Power (dBm) Power (dBm) Power (dBm)
(dBm) (dBm)
Average Min Average Min Average Min
| - - +15 +13 +15 +13 +13 +11
Il - - +15 +13 +15 +13 +13 +11
1] - - +15 +13 +15 +13 +13 +11
\Y - - +15 +13 +15 +13 +13 +11
\Y - - +11 +9 +11 +9 +9 +7
VI - - +11 +9 +11 +9 +9 +7
VIl - - +15 +13 +15 +13 +13 +11
VI - - +12 +10 +12 +10 +10 +8
IX - - +15 +13 +15 +13 +13 +11
XIX - - +11.5 +9.5 +11.5 +9.5 +9.5 +7.5
NOTE:  Applicable for dual-mode GSM/UMTS.

The normative reference for this Subclause is TS 37.144 Subclause 6.1.1.2.

6.1.1.3 Test purpose

The purpose of thistest isto verify that TRP, ., and TRR, of the UE is not below specified values. A lower
TRP, rage @d TRR,, decrease the coverage area

6.1.1.4 Method of test

6.1.1.4.1 Initial conditions

The output power is a measure of the maximum power the UE can transmit in a bandwidth of at least (1+ o) timesthe
chip rate of the radio access mode, for more information see 3GPP TS 34.121-1 [7] chapter 5.2. The period of
measurement shall be at least one timeslot. Also care should be taken that the noise floor of the measurement receiver is
not disturbing the power measurement.

Test environment: normal; see TS34.121-1 [7] Annex G.2.1.
Frequenciesto be tested: low range, mid range, high range; see Table 5.1-2.

1) Set the SSdownlink physical channels according to settingsin Table 6.1.1.4.1-1. Set the DPCH power such that
there will not be transmission gaps due to too low signal strength throughout the measurement.
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2) Power on the UE.

3) A call isset up according to the Generic call setup procedure. The power control algorithm shall be set to Power
Control Algorithm 2. Compressed mode shall be set to OFF.

4) Enter the UE into loopback test mode 2 and start the loopback test.

See TS 34.108 [4] and TS 34.109 [5] for details regarding generic call setup procedure and loopback test.

Table 6.1.1.4.1-1: Downlink Physical Channels transmitted during a connection

Physical Channel Power
CPICH CPICH_Ec/DPCH_Ec =7dB
P-CCPCH P-CCPCH_Ec/DPCH_Ec =5dB
SCH SCH_Ec/DPCH_Ec=5dB
PICH PICH Ec/DPCH Ec =2dB
DPCH Test dependent power

6.1.1.4.2 Procedure
1) Send continuously Up power control commands to the UE.
2) Asthe UE reaches maximum power, start sending PN15 data pattern.
3) Position the UE against the SAM phantom
4) Measurethe EIRP, and El RF; with a sample step of 15° in theta (0) and phi (¢) directions using a test system
having characteristics as described in Annex A.
5) Calculate TRP using equations from Subclause 6.1.1.1

NOTE 1: The measurement procedure is based on the measurement of the spherical radiation pattern of the DUT.
The power radiated by the DUT is sampled in far field in a group of points located on a spherical surface
enclosing the DUT. The EIRP samples are taken using a constant sample step of 15° both in theta (6) and
phi (¢) directions. In some cases a different sampling grid may be used to speed up the measurements
(See Subclause 4.4). All the EIRP samples are taken with two orthogonal polarizations, 6 - and ¢ -

polarisations.
NOTE 2: The noise floor of the measurement receiver shall not disturb the power measurement.

NOTE 3: Non Standard settings: To speed up sensitivity measurements, power measurements may be done with
non standard modulation. However to obtain TRP result the measured EIRP figures shall be normalized

by

AEIRP =

S

Y (EIRPstd, — EIRPnstd, )
i=1

where EIRPStd; is power measurement done with standard setting. EIRPNstd, is power measurement done with
non standard modulation. N isamount of reference measurement points.

To ensure accuracy of TRP, the amount of reference points measured should be at least 4. It is recommended to spread
the reference measurements equally during the measurement time.

6.1.1.4.3 Procedure, reverberation chamber method
1) Send continuously Up power control commands to the UE.
2) Asthe UE reaches maximum power, start sending PN15 data pattern.
3) Position the UE against the SAM phantom
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4) Measure a sufficient number of independent samples (see Subclause 4.5) of Snn‘m using atest system having
characteristics as described in Annex A.

5) Calculate TRP using equations from Subclause 6.1.1.1.

NOTE 1: The measurement procedure is based on the measurement of the total power radiated from the UE to a
full 3 dimensional isotropic environment with uniform elevation and azimuth field distribution. The
power transmitted by the DUT is undergoing Rayleigh fading and is sampled by the fixed measurement
antennas. Moreover, it isimportant that the samples collected are independent, in order to get sufficient
accuracy of the estimated TRP value.

NOTE 2: The noise floor of the measurement receiver shall not disturb the power measurement.

6.1.1.5 Test requirements

The average TRP of low, mid and high channel in beside head position shall be higher than test performance requirements
for roaming bands shown in Table 6.1.1.5-1. The averaging shall be done in linear scale for the TRP results of both right
and left side of the phantom head.

/10 + 10P”gm_m,d /10 + :LOP”gm_hIgh /10

TRP _ 10|og 10P|en_|ow/10 + 10P|en_md /10 n 10P|en_h,gh /10 + 10p”gm_m

average 6

In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum
performance reguirements shown in the columns “Min”.

TRPmin = minlpleft_low’ I:)Ieft_mid ' Pleft_high’ Pright_low' Pright_mid ’ Pright_hith

Table 6.1.1.5-1: TRP test requirement for FDD roaming bands in the speech position and the primary
mechanical mode

Operating Power Power Power Class 3 Power Class 3bis Power Class 4
band Class 1 Class 2
Power Power Power (dBm) Power (dBm) Power (dBm)
(dBm) (dBm)
Average Min Average Min Average Min
| - - +14.3 +12.0 +14.3 +12.0 +12.3 +10.0
I - - +14.3 +12.0 +14.3 +12.0 +12.3 +10.0
11 - - +14.3 +12.0 +14.3 +12.0 +12.3 +10.0
Y - - +14.3 +12.0 +14.3 +12.0 +12.3 +10.0
\Y - - +10.3 +8.0 +10.3 +8.0 +8.3 +6
VI - - +10.3 +8.0 +10.3 +8.0 +8.3 +6
VI - - +14.3 +12.0 +14.3 +12.0 +12.3 +10.0
VI - - +11.3 +9.0 +11.3 +9.0 +9.3 +7
IX - - +14.3 +12.0 +14.3 +12.0 +12.3 +10.0
XIX - - +11.5+TT +9.0+TT +11.5+T +9.0+TT +9.5+TT +7.5+TT
T
NOTE:  Applicable for dual-mode GSM/UMTS.

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for this test is defined and the explanation of how the
Minimum Requirement has been relaxed by the Test Toleranceisgivenin Annex D.

6.1.2 Total Radiated Power (TRP) for UTRA LCR TDD in Speech Mode
with beside the Head Phantom

Editor’ s note: Thistest caseisincomplete. The following aspects are either missing or not yet determined:
- The TRP Minimum Performance Requirement for operating bandsb, ¢, d of thistest is undefined

- The Test Requirements and related Test Tolerances applicable for operating bandsb, ¢, d of thistest are undefined
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6.1.2.1 Definition and applicability

The Total Radiated Power (TRP) is a measure of how much power the DUT actually radiates. The TRP is defined as the
integral of the power transmitted in different directions over the entire radiation sphere:

1 . .
TRP = Ejﬁ(El RP,(Q; f) + EIRP,(Q; f) HQ

Where Q isthe solid angle describing the direction, f is frequency. 8 and ¢ are the orthogonal polarizations.

EIRF, and EIRP, are the actually transmitted power-levelsin corresponding polarizations.

Thus,
T N-1M -1 .
TRP =~ MZZ[EI RP, (6,0 T) + EIRP,(6,, 0, F)]sin(6,)
n=0 m=0

In these formulas N and M are the number of sampling intervals for thetaand phi. €, and¢,, arethe measurement
angles. The sampling intervals are discussed further in Section 4.4.

The TRP can also be calculated from Rayleigh faded samples of the total power transmitted from the UE/MS. The
measurement of transmitter performance in an isotropic Rayleigh fading environment is based on sampling the
radiated power of the UE/MS for a discrete number of field combinations in the chamber. The average value of

these statistically distributed samplesis proportional to the TRP and by calibrating the average power transfer
function, an absolute value of the TRP can be obtained. Thus,

N Pn
TRP ~ ;(Cn( - )j
N
Z Pref,n
n=1

where P | isthereference power transfer function for fixed measurement antennan, R, isthe reflection coefficient

for fixed measurement antennan and C,, isthe path lossin the cables connecting the measurement receiver to
fixed measurement antenna n. These parameters are calculated from the calibration measurement and are further

discussed in Annex B.2. P, isthe average power measured by fixed measurement antenna n and can be calculated

using the following expression:

o 2
> S
P — m=1
" M
where S, , ., is sample number m of the complex transfer function measured with fixed measurement antenna n and

M isthetotal number of samples measured for each fixed measurement antenna.

The requirements and this test apply to all types of UTRA for the TDD UE for Release 8 and later releases.

6.1.2.2 Minimum Requirements

The average TRP of low, mid and high channel in beside head position shall be higher than minimum performance
requirements for roaming bands shown in Table 6.1.2.2-1. The averaging shall be done in linear scale for the TRP
results of both right and left side of the phantom head.

R /10 R /10 R /10 P, /10 P, /10 P, /10
]0 left _low ]O left _mid ]0 left _high ]0 right _low ]0 right _mid ]O right _high

average 6
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In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum
performance requirements shown in the columns “Min”.

P

right _mid 1 Pright_hith

TRR,, = minlpleft_low' Pleft_mid ) Pleft_high' P

right _low?

Table 6.1.2.2-1: TRP minimum performance requirement for UTRA LCR TDD using Head Phantom

Operating | Power Class 1 Power Class 2 Power Class 3 Power Class 4

band Power (dBm) Power (dBm) Power (dBm) Power (dBm)
Average | Min | Average Min Average | Min | Average Min

a - - +15 +13 - - - -

b - - TBD TBD - - - -

c - - TBD TBD - - - -

d - - TBD TBD - - - -

e - - +15 +13 - - - -

f - - +15 +13 - - - -

Note: Applicable for dual-mode GSM/UTRA LCR TDD.

The normative reference for this clause is TS37.144 section 6.1.1.3.

6.1.2.3 Test purpose

The purpose of thistest isto verify that TRP. and TRP,,, of the UE are not below specified values. A lower

average

TRP. and TRP,,, decrease the coverage area.

average
6.1.2.4 Method of test

6.1.2.4.1 Initial conditions

The output power is a measure of the maximum power the UE can transmit in a bandwidth of at least (1+ o) times the
chip rate of the radio access mode, for more information see 3GPP TS 34.122 chapter 5.2. The period of measurement
shall be at least one timeslot. Also, care should be taken that the noise floor of the measurement receiver is not
disturbing the power measurement. Normally, the receiving device should be set accordingly so that the receiving signal
will be at least 30dB higher than the system noise floor.

Test environment: normal; see 3GPP TS34.122-1 [8] clause G.2.1.
Frequenciesto be tested: low range, mid range, high range; see Table 5.2-2.

1) Set the SS downlink physical channels parameters. Set the DPCH power such that there will not be transmission
gaps due to too low signal strength throughout the measurement.

2) Power on the UE.

3) A call isset up according to the Generic call setup procedure. The power control agorithm shall be set to Power
Control Algorithm 2.

4) Enter the UE into loopback test mode and start the loopback test.

5) The measurement receiver shall be set to: zero span, video trigger and RM S detector. The RBW shall be at least
(1+ o) times the chip rate of the radio access mode and the VBW at least 3 times bigger than the RBW. For
1.28Mcps TDD UE, the RBW shall be set to 3MHz, and VBW shall be set to 10MHz.

See TS 34.108 [4] and TS 34.109 [5] for details regarding generic call setup procedure and loopback test.
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6.1.2.4.2 Procedure
1)  Send continuously Up power control commandsto the UE.
2) Asthe UE reaches maximum power, start sending PN 15 data pattern.

3) Position the UE against the SAM phantom.

4) Measurethe EIRP , and EIRP ,with a sample step of 15° in theta ( 6 ) and phi (¢ ) directions using a test system
having characteristics as described in Annex A.

5) Calculate TRP using equations from chapter 6.1.2.1.

NOTE 1: The measurement procedure is based on the measurement of the spherical radiation pattern of the DUT.
The power radiated by the DUT is sampled in far field in agroup of pointslocated on a spherical surface
enclosing the DUT. The EIRP samples are taken using a constant sample step of 15° both in theta ( ¢ ) and
phi (&) directions. In some cases a different sampling grid may be used to speed up the measurements
(See Section 4.4). All the EIRP samples are taken with two orthogonal polarizations, 6 - and ¢ -
polarizations.

NOTE2: Thenoisefloor of the measurement receiver shall not disturb the power measurement.

NOTE 3:  Non Standard settings: To speed up sensitivity measurements, power measurements may be done with non
standard modulation. However to obtain TRP result the measured EIRP figures shall be normalized by

n

Y (EIRPstd; — EIRPnstd, )

i=1

AEIRP =

S|k

wherei EIRPStdi is power measurement done with standard setting. EIRPNstdi is power measurement done with non
standard modulation. N is amount of reference measurement points.

To ensure accuracy of TRP, the amount of reference points measured should be at least 4. It is recommended to spread
the reference measurements equally during the measurement time.

6.1.2.4.3 Procedure, reverberation chamber method
1)  Send continuously Up power control commandsto the UE.
2) Asthe UE reaches maximum power, start sending PN 15 data pattern.

3) Position the UE against the SAM phantom

4) Measure asufficient number of independent samples (see section 4.5) of Szl,n,m using atest system having the
characteristics described in Annex A.

5) Calculate TRP using equations from section 6.1.2.1.

NOTE 1l:  The measurement procedure is based on the measurement of the total power radiated from the UE/MSto a
full 3 dimensional isotropic environment with uniform elevation and azimuth field distribution. The power
transmitted by the DUT is undergoing Rayleigh fading and is sampled by the fixed measurement antennas.
Moreover, it isimportant that the samples collected are independent, in order to get sufficient accuracy of
the estimated TRP value.

NOTE2: Thenoisefloor of the measurement receiver shall not disturb the power measurement.

6.1.2.5 Test requirements
The average TRP of low, mid and high channel in beside head position shall be higher than test performance requirements

for roaming bands shown in Table 6.1.2.5-1. The averaging shall be done in linear scale for the TRP results of both
right and left side of the phantom head.
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/10

TRP B 1O|Og 1OPIeft_|Uw /10 + 10P|eﬂ_m|d /10 + 10P|eﬂ_h|gh /10 + lopnght_low + 10Pnght_md /10 + 10Pr|gh(_h|gh /10

average 6

In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum
performance requirements shown in the columns “Min”.

TRP,, =mi nlpleft_low' Pleft_m'd ) Pleft_high ) Pright_low’ Pright_m'd ) Pright_high J

Table 6.1.2.5-1: TRP test performance requirement for UTRA LCR TDD using Head Phantom

Operating Power Class 1 Power Class 2 Power Class 3 Power Class 4
band Power (dBm) Power (dBm) Power (dBm) Power (dBm)
Average | Min | Average Min Average | Min | Average Min
a - - +14.3 +12 - - - -
TBD+
b - - TBD+TT T - - - -
TBD+
c - - TBD+TT T - - - -
TBD+
d - = | TBDATT | 5 - - - -
e - - +14.3 +12 - - - -
f - - +14.3 +12 - - - -
Note: Applicable for dual-mode GSM/UTRA LCR TDD.

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for
thistest is non-zero. The Test Tolerance for thistest is defined and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex D.

6.1.3 Total Radiated Power (TRP) for UTRA FDD in Speech Mode with
beside the Head and Hand Phantom

Editor’ s notes: This Subclause isincomplete. The following items are missing or incompl ete:

e TBDsinTable6.1.3.2-1 and 6.1.3.5-1 as they are not specified in TS 37.144 yet

6.1.3.1 Definition and applicability
The Total Radiated Power (TRP) is a measure of how much power the DUT actually radiates. The TRP is defined as the
integral of the power transmitted in different directions over the entire radiation sphere:

1 . .
TRP = EﬂEI RP,(Q; f) + EIRP,(Q; ) HQ

Where Q isthe solid angle describing the direction, f isfrequency. 8 and ¢ are the orthogonal polarizations.
EIRF, and EIRP, are the actualy transmitted power-levelsin corresponding polarizations.

Thus

N-1M -1

TRP = ﬁz 3 [EIRR,(6,,0,,; ) + EIRP,(6,, 0, F)]sin(6,)

n=0 m=0

Inthese formulas N and M are the number of sampling intervals for theta and phi. 6, and @, are the measurement
angles. The sampling intervals are discussed further in Subclause 4.4.
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The TRP can also be calculated from Rayleigh faded samples of the total power transmitted from the UE. The
measurement of transmitter performance in an isotropic Rayleigh fading environment is based on sampling the radiated
power of the UE for a discrete number of field combinations in the chamber. The average value of these statistically
distributed samplesis proportional to the TRP and by calibrating the average power transfer function, an absolute value

=1 n( )

N

Z Pref,n

n=1

TRP ~

where P | isthereference power transfer function for fixed measurement antennan, R, isthe reflection coefficient

for fixed measurement antennan and C,, isthe path lossin the cables connecting the measurement receiver to fixed
measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in

Annex B.2. P, isthe average power measured by fixed measurement antenna n and can be calculated using the

following expression:

M 2
> Sanm
_ m=1
P =" M
where S, , ., is sample number m of the complex transfer function measured with fixed measurement antenna n and
M isthetotal number of samples measured for each fixed measurement antenna.
Note that al averaging must be performed using linear power values (e.g. measurements in Watts).

The requirements and this test apply to all types of UTRA for the FDD UE for Release 7 and later releases.

6.1.3.2 Minimum Requirements

The average TRP of low, mid and high channel in beside head position shall be higher than minimum performance
requirements for roaming bands shown in Table 6.1.3.2-1. The averaging shall be donein linear scale for the TRP results
of both right and left side of the phantom head.

P /10 Put mig /10 Put hian /10 P, /10 Pt mig /10 Prat hign /10
]O left _low :IO left _mid ]O left _high ]O right _low ]O right _ mid :IO right _high

average 6

In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum
performance requirements shown in the columns “Min”.

TRR,, = minlpleft_low’ Pleft_mid ) Reft_high’ P

right _low?

P

right_mid ? I:)right_hith

Table 6.1.3.2-1: TRP minimum performance requirement for UTRA FDD roaming bands in the speech
mode and the primary mechanical mode

Operating Power Power Power Class 3 Power Class 3bis Power Class 4
band Class 1 Class 2
Power Power Power (dBm) Power (dBm) Power (dBm)
(dBm) (dBm)
Average | Min Average | Min Average | Min
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| - - 13.25 TBD TBD TBD TBD TBD
I - - 13.25 TBD TBD TBD TBD TBD
Il - - TBD TBD TBD TBD TBD TBD
W% - - TBD TBD TBD TBD TBD TBD
Vv - - 9.40 TBD TBD TBD TBD TBD
VI - - 9.4 TBD TBD TBD TBD TBD
Vil - - TBD TBD TBD TBD TBD TBD
VIl - - 9.40 TBD TBD TBD TBD TBD
IX - - TBD TBD TBD TBD TBD TBD
XIX - - 9.4 TBD TBD TBD TBD TBD
NOTE 1: Applicable for dual-mode GSM/UMTS.
NOTE 2: Applicable for devices narrower than 72mm as defined in TR 25.914.
NOTE 3: Not applicable for devices supporting CDMA or carrier aggregation.

The normative reference for this clause is TS37.144 [12] Subclause 6.1.2.1.

6.1.3.3 Test purpose

The purpose of thistest isto verify that TRP, .. and TR, of the UE is not below specified values. A lower
TRP, e ad TRR,, | decrease the coverage area.

6.1.3.4 Method of test

6.1.3.4.1 Initial conditions

The output power is a measure of the maximum power the UE can transmit in a bandwidth of at least (1+ o) timesthe
chip rate of the radio access mode, for more information see 3GPP TS 34.121-1 [7] Subclause 5.2. The period of
measurement shall be at least one timeslot. Also care should be taken that the noise floor of the measurement receiver is
not disturbing the power measurement.

Test environment: normal; see TS 34.121-1 [7] Subclause G.2.1.
Freguenciesto be tested: low range, mid range, high range; see Table 5.1-2.

1) Set the SSdownlink physical channels according to settingsin Table 6.1.3.4.1-1. Set the DPCH power such that
there will not be transmission gaps due to too low signal strength throughout the measurement.

2) Power on the UE.

3) A call isset up according to the Generic call setup procedure. The power control algorithm shall be set to Power
Control Algorithm 2. Compressed mode shall be set to OFF.

4) Enter the UE into loopback test mode 2 and start the loopback test.

See TS 34.108 [4] and TS 34.109 [5] for details regarding generic call setup procedure and loopback test.

Table 6.1.3.4.1-1: Downlink Physical Channels transmitted during a connection

Physical Channel Power
CPICH CPICH_Ec/DPCH_Ec =7dB
P-CCPCH P-CCPCH_Ec/DPCH_Ec =5dB
SCH SCH_Ec/DPCH_Ec =5dB
PICH PICH_Ec/DPCH_Ec =2dB
DPCH Test dependent power

6.1.3.4.2 Procedure
1) Send continuously Up power control commands to the UE.

2) Asthe UE reaches maximum power, start sending PN15 data pattern.
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3) Position the UE according to the DUT positioning for speech mode specified in Subclause 4.3.3.

4) Measurethe EIRP, and El RF‘;/, with a sample step of 15° in theta (8) and phi (¢) directions using atest system
having characteristics as described in Annex A.

5) Calculate TRP using equations from Subclause 6.1.3.1.

NOTE 1

NOTE 2:
NOTE 3:

The measurement procedure is based on the measurement of the spherical radiation pattern of the DUT.
The power radiated by the DUT is sampled in far field in a group of pointslocated on a spherical surface
enclosing the DUT. The EIRP samples are taken using a constant sample step of 15° both in theta (6) and
phi (¢) directions. In some cases a different sampling grid may be used to speed up the measurements
(See Subclause 4.4). All the EIRP samples are taken with two orthogonal polarizations, 8 - and ¢ -

polarisations.
The noise floor of the measurement receiver shall not disturb the power measurement.

Non Standard settings: To speed up sensitivity measurements, power measurements may be done with
non standard modulation. However to obtain TRP result the measured EIRP figures shall be normalized

by

AEIRP =

S

> (EIRPstd, — EIRPnstd, )
i=1

where EIRPStd; is power measurement done with standard setting. EIRPNstd, is power measurement done with
non standard modulation. N isamount of reference measurement points.

To ensure accuracy of TRP, the amount of reference points measured should be at |east 4. It is recommended to spread
the reference measurements equally during the measurement time.

6.1.3.4.3

Procedure, reverberation chamber method

1) Send continuously Up power control commands to the UE.

2) Asthe UE reaches maximum power, start sending PN15 data pattern.

3) Position the UE according to the DUT positioning for speech mode specified in Subclause 4.3.3.

4) Measure a sufficient number of independent samples (see Subclause 4.5) of Szl,n,m using atest system having
characteristics as described in Annex A.

5) Calculate TRP using equations from Subclause 6.1.3.1.

NOTE 1

NOTE 2:

6.1.3.5

The measurement procedure is based on the measurement of the total power radiated from the UE to a
full 3 dimensional isotropic environment with uniform elevation and azimuth field distribution. The
power transmitted by the DUT is undergoing Rayleigh fading and is sampled by the fixed measurement
antennas. Moreover, it isimportant that the samples collected are independent, in order to get sufficient
accuracy of the estimated TRP value.

The noise floor of the measurement receiver shall not disturb the power measurement.

Test requirements

The average TRP of low, mid and high channel in beside head position shall be higher than test performance requirements
for roaming bands shown in Table 6.1.3.5-1. The averaging shall be done in linear scale for the TRP results of both right
and left side of the phantom head.

TRP.

10P|eﬂ_low /10 + 1opleft_md /10 + 1opleft_h|gh /10 + 10Pr|gh(_lm/v /10 + 10Pr|gh(_m|d /10 + 10Pr|ght_h|gh /10

=10log

average 6
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In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum
performance reguirements shown in the columns “Min”.

TRPmin = minlpleft_low’ I:)Ieft_mid ' Pleft_high’ Pright_low' Pright_mid ’ Pright_hith

Table 6.1.3.5-1: TRP test requirement for UTRA FDD roaming bands in the speech position and the
primary mechanical mode

Operating Power Power Power Class 3 Power Class 3bis Power Class 4
band Class 1 Class 2
Power Power Power (dBm) Power (dBm) Power (dBm)
(dBm) (dBm)
Average Min Average Min Average Min
| - - 12.55 TBD+TT TBD+TT TBD+TT TBD+TT TBD+TT
Il - - 12.55 TBD+TT TBD+TT | TBD+TT | TBD+TT | TBD+TT
11 - - TBD+TT TBD+TT TBD+TT | TBD+TT | TBD+TT | TBD+TT
[\ - - TBD+TT TBD+TT TBD+TT | TBD+TT | TBD+TT | TBD+TT
\ - - 8.70 TBD+TT TBD+TT TBD+TT TBD+TT TBD+TT
VI - - 8.70 TBD+TT TBD+TT TBD+TT TBD+TT TBD+TT
VI - - TBD+TT TBD+TT TBD+TT TBD+TT TBD+TT TBD+TT
VIl - - 8.70 TBD+TT TBD+TT | TBD+TT | TBD+TT | TBD+TT
IX - - TBD+TT TBD+TT TBD+TT | TBD+TT | TBD+TT | TBD+TT
XIX - - 8.70 TBD+TT TBD+TT TBD+TT TBD+TT TBD+TT
NOTE 1: Applicable for dual-mode GSM/UMTS.
NOTE 2: Applicable for devices narrower than 72mm as defined in TR 25.914.
NOTE 3: Not applicable for devices supporting CDMA or carrier aggregation.

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for this test is defined and the explanation of how the
Minimum Requirement has been relaxed by the Test Toleranceisgivenin Annex D.
6.1.4  Total Radiated Power (TRP) for UTRA LCR TDD in Speech Mode

Editor’ s notes: This Subclause isincomplete. The following items are missing or incompl ete:

with beside the Head and Hand Phantom

e TBDsinTables6.1.4.2-1and 6.1.4.5-2 asthey are not specified in TS 37.144 yet

6.1.4.1

Definition and applicability

The Total Radiated Power (TRP) is a measure of how much power the DUT actually radiates. The TRP is defined as the
integral of the power transmitted in different directions over the entire radiation sphere:

1 . .
TRP = E§(El RP,(Q; f) + EIRP,(Q; f) HQ

Where Q isthe solid angle describing the direction, f isfrequency. 8 and ¢ arethe orthogonal polarizations.
EIRP, and El RPq, are the actually transmitted power-levels in corresponding polarizations.

Thus
T N-1M -1 -
TRP =~ MZZ[EI RP, (6, ¢m; T)+ EIRP,(6,, 00, f)lsina,)
n=0 m=0

Inthese formulas N and M are the number of sampling intervals for theta and phi. 6, and @, are the measurement
angles. The sampling intervals are discussed further in Subclause 4.4.

The TRP can also be calculated from Rayleigh faded samples of the total power transmitted from the UE. The
measurement of transmitter performance in an isotropic Rayleigh fading environment is based on sampling the radiated
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power of the UE for a discrete number of field combinations in the chamber. The average value of these statistically
distributed samplesis proportional to the TRP and by calibrating the average power transfer function, an absolute value

n [ J
=1 n( )

N

Z Pref,n

n=1

TRP ~

where P | isthereference power transfer function for fixed measurement antennan, R, isthe reflection coefficient

for fixed measurement antennan and C,, isthe path lossin the cables connecting the measurement receiver to fixed
measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in

Annex B.2. P, isthe average power measured by fixed measurement antenna n and can be calculated using the

following expression:

M 2
> Sanm
_ m=1
P=" M
where S, , ., is sample number m of the complex transfer function measured with fixed measurement antenna n and
M isthetotal number of samples measured for each fixed measurement antenna.
Note that al averaging must be performed using linear power values (e.g. measurements in Watts).

The reguirements and this test apply to al types of UTRA for the TDD UE for Release 8 and later releases.

6.1.4.2 Minimum Requirements

The average TRP of low, mid and high channel in beside head position shall be higher than minimum performance
requirements for roaming bands shown in Table 6.1.4.2-1. The averaging shall be doneinlinear scale for the TRP results
of both right and left side of the phantom head.

Beit 10w /10 Pet mig /10 R ign /10 Pright 1ow /10 Pri iq /10 Pri igh /10
10 ! 7' 10 Id!7 d 10 Ienihlgh 10 ngh‘7| 10 ngh‘imld 10 rlgh!ihlgh

average 6

In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum
performance requirements shown in the columns “Min”.

P

right _mid ?

P

TRR,, = minlpleft_low’ Pleft_mid ) Reft_high’ P right_hith

right _low?
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Table 6.1.4.2-1: TRP minimum performance requirement for UTRA LCR TDD roaming bands in the

speech mode and the primary mechanical mode

Operatin | Power Class 1 Power Class 2 Power Class 3 Power Class 4
g band Power (dBm) Power (dBm) Power (dBm) Power (dBm)
Average | Min | Average Min Average | Min | Average Min

a _ _ TBD TBD _ _ _ _

b _ _ TBD TBD _ _ _ _

c _ _ TBD TBD _ _ _ _

d _ _ TBD TBD _ _ _ _

e _ _ TBD TBD _ _ _ _

f _ _ TBD TBD _ _ _ _

Note: Applicable for dual-mode GSM/UTRA LCR TDD.

The normative reference for this clause is TS37.144 [12] Subclause 6.1.2.2.

6.1.4.3 Test purpose

The purpose of thistest isto verify that TRP, 4., and TRR, of the UE is not below specified values. A lower
TRP, age @d TRR,, decrease the coverage area

6.1.4.4 Method of test

6.1.4.4.1 Initial conditions

The output power is a measure of the maximum power the UE can transmit in a bandwidth of at least (1+ o) timesthe
chip rate of the radio access mode, for more information see 3GPP TS 34.122 [8] Subclause 5.2. The period of
measurement shall be at least one timeslot. Also care should be taken that the noise floor of the measurement receiver is
not disturbing the power measurement. Normally, the receiving device should be set accordingly so that the receiving
signal will be at least 30dB higher than the system noise floor.

Test environment: normal; see 3GPP TS34.122-1 [8] Subclause G.2.1.

Frequenciesto be tested: low range, mid range, high range; see Table 5.2-2.

1) Set the SS downlink physical channels parameters. Set the DPCH power such that there will not be transmission
gaps due to too low signal strength throughout the measurement.

2) Power on the UE.

3) A call isset up according to the Generic call setup procedure. The power control agorithm shall be set to Power
Control Algorithm 2.

4) Enter the UE into loopback test mode and start the loopback test.

5) The measurement receiver shall be set to: zero span, video trigger and RM S detector. The RBW shall be at least
(1+ o) times the chip rate of the radio access mode and the VBW at least 3 times bigger than the RBW. For
1.28Mcps TDD UE, the RBW shall be set to 3MHz, and VBW shall be set to 10MHz.

See TS 34.108 [4] and TS 34.109 [5] for details regarding generic call setup procedure and loopback test.

6.1.4.4.2 Procedure

1) Send continuously Up power control commands to the UE.

2) Asthe UE reaches maximum power, start sending PN15 data pattern.
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3) Position the UE according to the DUT positioning for speech mode specified in Subclause 4.3.3.

4) Measurethe EIRP , and EIRP ,with a sample step of 15° intheta ( 6 ) and phi (¢ ) directions using a test
system having characteristics as described in Annex A.

5) Calculate TRP using equations from Subclause 6.1.4.1.

NOTE 1: The measurement procedure is based on the measurement of the spherical radiation pattern of the DUT.
The power radiated by the DUT is sampled in far field in a group of pointslocated on a spherical surface
enclosing the DUT. The EIRP samples are taken using a constant sample step of 15° both in theta ( 6)
and phi (¢ ) directions. In some cases a different sampling grid may be used to speed up the
measurements (See Subclause 4.4). All the EIRP samples are taken with two orthogonal polarizations, 6 -
and ¢ - polarizations.

NOTE 2: The noise floor of the measurement receiver shall not disturb the power measurement.

NOTE 3: Non Standard settings: To speed up sensitivity measurements, power measurements may be done with
non standard modulation. However to obtain TRP result the measured EIRP figures shall be normalized

by

AEIRP =

S

Y (EIRPstd, — EIRPnstd, )
i=1

wherei EIRPStdi is power measurement done with standard setting. EIRPnstdi is power measurement done with
non standard modulation. N is amount of reference measurement points.

To ensure accuracy of TRP, the amount of reference points measured should be at least 4. It is recommended to spread
the reference measurements equally during the measurement time.

6.1.4.4.3 Procedure, reverberation chamber method
1) Send continuously Up power control commands to the UE.
2) Asthe UE reaches maximum power, start sending PN15 data pattern.

3) Position the UE according to the DUT positioning for speech mode specified in Subclause 4.3.3.

4) Measure a sufficient number of independent samples (see Subclause 4.5) of Szl,n,m using atest system having
characteristics as described in Annex A.

5) Calculate TRP using equations from Subclause 6.1.4.1.

NOTE 1: The measurement procedure is based on the measurement of the total power radiated from the UE to a
full 3 dimensional isotropic environment with uniform elevation and azimuth field distribution. The
power transmitted by the DUT is undergoing Rayleigh fading and is sampled by the fixed measurement
antennas. Moreover, it isimportant that the samples collected are independent, in order to get sufficient
accuracy of the estimated TRP value.

NOTE 2: The noise floor of the measurement receiver shall not disturb the power measurement.

6.1.4.5 Test requirements

The average TRP of low, mid and high channel in beside head position shall be higher than test performance requirements
for roaming bands shown in Table 6.1.4.5-1. The averaging shall be donein linear scale for the TRP results of both right
and left side of the phantom head.

/10 R ia /10 R ign /10 P /10 Pri iq /10 Pri igh /10
] OPIeftilow :I O left _mid ] O left _high ] O right _low ] O right _mid :I O right _high

average 6
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In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum
performance reguirements shown in the columns “Min”.

TRPmin = minlpleft_low’ I:)Ieft_mid ' Pleft_high’ Pright_low' Pright_mid ’ Pright_hith

Table 6.1.4.5-1: TRP test requirement for UTRA LCR TDD roaming bands in the speech position and
the primary mechanical mode

Operatin | Power Class 1 Power Class 2 Power Class 3 Power Class 4
g band Power (dBm) Power (dBm) Power (dBm) Power (dBm)
Average | Min | Average Min Average | Min | Average Min
a _ _ TBD+TT | TBD+ _ _ _ _
TT
b _ _ TBD+TT | TBD+ _ _ _ _
TT
c _ _ TBD+TT | TBD+ _ _ _ _
T
d _ _ TBD+TT | TBD+ _ _ _ _
T
e _ _ TBD+TT | TBD+ _ _ _ _
TT
f _ _ TBD+TT | TBD+ _ _ _ _
TT
Note: Applicable for dual-mode GSM/UTRA LCR TDD.

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for this test is defined and the explanation of how the
Minimum Requirement has been relaxed by the Test Toleranceisgivenin Annex D.

6.1.5 Total Radiated Power (TRP) for E-UTRA FDD in Speech Mode with
beside the Head and Hand Phantom

Editor’ s notes: This subclause isincomplete. The following items are missing or incomplete:

- Table 6.1.5.2-1 and 6.1.5.5-1 as they are not specified in TS 37.144 yet

6.1.5.1 Definition and applicability

The Total Radiated Power (TRP) is a measure of how much power the antenna actually radiates, when non-idealities
such as mismatch and losses in the antenna are taken into account. The TRP is defined as the integral of the power
transmitted in different directions over the entire radiation sphere:

Prep = i §P,G,(f)+P,G, (@)

Using i/ to denoteeither 6 or ¢, G, (Q; f) isthe y -polarization component of the gain pattern for the handset

antenna measured at the frequency f , where Q isthe solid angle describing the direction. P, is the transmit power
level of the handset so that P, G, (Q; f) isthe actually transmitted power-level, also known as EIRP, in the i -

X"y
polarization and in the direction Q for frequency f .

The above equation may be written in "gain” form, that is, the TRP given by Prrp is normalized to the transmitted

power P, . Thisisthetotal radiation efficiency, which can also be denoted as Total Radiated Power Gain, TRPG,
1 : :
o =E§(GH(Q,f)+G¢(Q,f))jQ
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In practice discrete samples of P, G, (€2;f) are measured and used to approximate the integral so that the TRP is
computed as

A 1M-1
Y [PuGy (6, 0mi) + PoG, (6,0 )]siN(E,)
0 m=0

MZ

A
P o
TRP 47_[

>
]

Or, by using the relation EIRP=P,G:

A
PTRP (f) =

R ELE
47[“’ 3 Y [EIRP,(6,,0,:f) + EIRP, (6,,¢,:1)]sin(8, )
n=0 m=0

In gain form the TRP can be expressed as:

AGAga N-1M-1 '
Prre = =53 3.[6y(60,.0011)+ G, (6,0 )]siN(0, )
n=0 m=0

Inthese formulas A, =7 /(N) and A, =27z /M arethe sampling intervals for the 0 - and @ -angles, respectively, and

the number of samplesinthe 6 - and ¢ -anglesaregivenby N and M , respectively. The sampling points of the
spherearegivenby 6, =nA, and ¢, = mA . The sampling intervals are discussed further in Section 4.4.

When measuring power radiated by active devices, expressing the datain terms of EIRP is more appropriate. The upper
form of the TRP formulas (which includes EIRP terms) will be used in the data processing.

The TRP can also be calculated from Rayleigh faded samples of the total power transmitted from the UE. The
measurement of transmitter performance in an isotropic Rayleigh fading environment is based on sampling the radiated
power of the UE for a discrete number of field combinations in the chamber. The average value of these statistically
distributed samplesis proportional to the TRP and by calibrating the average power transfer function, an absolute value

of the TRP can be obtained. Thus
( j
n=1 Cn (1 Rﬂ )

N

Z Pref,n

n=1

TRP =

where P | isthe reference power transfer function for fixed measurement antennan, R isthe reflection coefficient

for fixed measurement antennan and C, isthe path lossin the cables connecting the measurement receiver to fixed
measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in

Annex B.2. P, isthe average power measured by fixed measurement antenna n and can be calculated using the

following expression:

M 2
2. S
_ m=1
VI
where S, |, ., issample number m of the complex transfer function measured with fixed measurement antenna n and
M isthe total number of samples measured for each fixed measurement antenna.

Note that all averaging must be performed using linear power values (e.g. measurementsin Watts).

The requirements and this test apply to all types of LTE UEs independent of release.
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6.1.5.2 Minimum Requirements

The average TRP of low, mid and high channel in beside head position shall be higher than minimum performance
requirements for roaming bands shown in Table 6.1.5.2-1. The averaging shall be donein linear scale for the TRP results
of both right and left side of the phantom head.

P /10 Put mg /10 Put 1ian /10 P, /10 Pt mig /10 Prat hin /10
]O left _low :IO left _mid ]O left _high ]O right _low ]O right _ mid :IO right _high

average 6

In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum
performance requirements shown in the columns “Min”.

TRR,, = minlpleft_low’ Pleft_mid ) Reft_high’ P

right _low?

P

right_mid ? I:)right_hith

Table 6.1.5.2-1: TRP minimum performance requirement for E-UTRA FDD roaming mode in beside the
head and hand phantom position and the primary mechanical mode

TBD

The normative reference for this clause is TS37.144 [12] Subclause 6.1.2.3.

6.1.5.3 Test purpose

The purpose of thistest isto verify that TRP, .. and TR, of the UE is not below specified values. A lower
TRP, e ad TRR,, | decrease the coverage area.

6.1.5.4 Method of test

6.1.5.4.1 Initial conditions

A radio communications tester or a corresponding device is used as a NB simulator to setup callsto the DUT. The
NB/BS simulator may also measure the radiated power samples. Alternatively, a measurement receiver or spectrum
analyzer may be used for that purpose.

The maximum output power for different UE power classes are defined in 3GPP TS 36.521-1 [11] Subclause 6.2.2 for
any transmission bandwidth within the channel bandwidth. Also care should be taken that the noise floor of the
measurement receiver is not disturbing the power measurement.

Chamber environment constraints and coordinate system shall be the same as described in Subclause A.3.
Phantom Specifications shall be the same as described in Subclause A.2.1 and A.2.2.
Test environment: normal; see TS36.508 [10] Subclause 4.1.1.
Freguenciesto be tested: low range, mid range, high range; see Table 5.3-1.
Positioning Requirements shall be the same as described in Subclause 4.3.
1) Position the UE according to the DUT positioning for speech mode specified in Subclause 4.3.3.
2) Power on the UE.

3) Settheinitia conditions as per Subclause 6.2.2 of 3GPP TS 36.521-1 [11], with the following exception: set the
carrier frequency, channel bandwidth, RB length and RB location as per Table 5.3-1 for FDD mode.
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6.1.5.4.2 Procedure

1) Follow Steps 1 and 2 in section 6.2.2.4.2 of 3GPP TS 36.521-1 [11] and ensure that the DUT transmits with its
maxi mum power.

2) For the anechoic chamber based methodol ogies, measure the spherical effective isotropic radiated power (EIRP)
pattern following the sampling grid specified in Subclause 4.4. Calculate the TRP using the EIRP pattern data as
per Subclause 6.1.5.1.

3) Repeat the measurement of the DUT on the left and right ears of the head phantom using the left and right hand
phantom for low, mid and high channels.

4) Calculate the average and minimum TRP as per Subclause 6.1.5.2.

6.1.5.4.3 Procedure, reverberation chamber method

1) Follow Steps 1 and 2 in section 6.2.2.4.2 of 3GPP TS 36.521-1 [11] and ensure that the DUT transmits with its
maximum power.

2) Measure asufficient number of independent samples (see Subclause 4.5) of S, , using atest system having
characteristics as described in Annex A. Calculate TRP using equations from Subclause 6.1.5.1.

3) Repeat the measurement of the DUT on the left and right ears of the head phantom using the left and right hand
phantom for low, mid and high channels.

4) Calculate the average and minimum TRP as per Subclause 6.1.5.2.

6.1.5.5 Test requirements

The average TRP of low, mid and high channel in beside head position shall be higher than test performance requirements
for roaming bands shown in Table 6.1.5.5-1. The averaging shall be done in linear scale for the TRP results of both right
and left side of the phantom head.

1OPIeft7I0w/10 + 103417mid /10 + 1OPIeftihigh /10 + 10Pright7I(wv /10 + 10Pright7mid /10 + 10Prigh!7high /10
6

TRP, =10log

average

In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum
performance requirements shown in the columns “Min”.

TRPmin = minlpleft_low1 I:Tefft_mid ’ PIeft_high’ I:)right_low’ I:)right_mid ’ I:)righ’[_hith

Table 6.1.5.5-1: TRP test requirement for E-UTRA FDD roaming bands in the speech position and the
primary mechanical mode

TBD

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for this test is defined and the explanation of how the
Minimum Requirement has been relaxed by the Test Toleranceisgivenin Annex D.

6.1.6 Total Radiated Power (TRP) for E-UTRA TDD in Speech Mode with
beside the Head and Hand Phantom

Editor’ s notes: This subclause isincomplete. The following items are missing or incomplete:

- Table 6.1.6.2-1 and 6.1.6.5-1 as they are not specified in TS 37.144 yet
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6.1.6.1 Definition and applicability

The Total Radiated Power (TRP) is a measure of how much power the antenna actually radiates, when non-idealities
such as mismatch and losses in the antenna are taken into account. The TRP is defined as the integral of the power
transmitted in different directions over the entire radiation sphere:

P = i §P,G,(f)+P,G, (@)

Using i/ to denoteeither 6 or ¢, G, (Q; f) isthe y -polarization component of the gain pattern for the handset

antenna measured at the frequency f , where Q isthe solid angle describing the direction. P, is the transmit power
level of the handset so that P, G, (Q2; f) isthe actually transmitted power-level, also known as EIRP, in the i -
polarization and in the direction Q for frequency f .

The above equation may be written in "gain” form, that is, the TRP given by Prrp is normalized to the transmitted

power P, . Thisisthetotal radiation efficiency, which can also be denoted as Total Radiated Power Gain, TRPG,
1 : :
o =E§(GH(Q,f)+G¢,(Q,f))jQ

In practice discrete samples of P, G, (€;f) are measured and used to approximate the integral so that the TRPis
computed as

A9A¢ N-1M-1 )
Prop = —5 2 2 [PuGy (6,9 1) + P,G, (6,9 1)]sinG,)
n=0 m=0

Or, by using therelation EIRP=P, G :

A
PTRP (f) =

pA, 1M1
4,,¢ Y Y [EIRP, (6,,0:f) + EIRP,(8,,¢,,:F)]sin(8, )
n=0 m=0

In gain form the TRP can be expressed as.

AGAga N-1M-1 '
Y 3 G, 0, 0miF) + G, (6, 0m:F)]siN(8, )

47[ n=0 m=0

e =

Intheseformulas A, =7 /(N) and A, =27z /M arethe sampling intervals for the € - and @ -angles, respectively, and

the number of samplesinthe 8- and ¢ -anglesaregivenby N and M , respectively. The sampling points of the
spherearegivenby 6, =nA, and ¢, = mA . The sampling intervals are discussed further in Section 4.4.

When measuring power radiated by active devices, expressing the datain terms of EIRP is more appropriate. The upper
form of the TRP formulas (which includes EIRP terms) will be used in the data processing.

The TRP can also be calculated from Rayleigh faded samples of the total power transmitted from the UE. The
measurement of transmitter performance in an isotropic Rayleigh fading environment is based on sampling the radiated
power of the UE for a discrete number of field combinations in the chamber. The average value of these statistically
distributed samplesis proportional to the TRP and by calibrating the average power transfer function, an absolute value

of the TRP can be obtained. Thus
n=1 Cn (1_ )

N
Z Pref,n

n=1

TRP =
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where P | isthe reference power transfer function for fixed measurement antennan, R isthe reflection coefficient

for fixed measurement antennan and C,, isthe path lossin the cables connecting the measurement receiver to fixed
measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in

Annex B.2. P, isthe average power measured by fixed measurement antenna n and can be calculated using the

following expression:

M 2
> /Sanm
=1
P =" M
where S, ., issample number m of the complex transfer function measured with fixed measurement antenna n and
M isthetotal number of samples measured for each fixed measurement antenna.
Note that all averaging must be performed using linear power values (e.g. measurementsin Watts).

The requirements and this test apply to all types of LTE UEs independent of release.

6.1.6.2 Minimum Requirements

The average TRP of low, mid and high channel in beside head position shall be higher than minimum performance
requirements for roaming bands shown in Table 6.1.6.2-1. The averaging shall be donein linear scale for the TRP results
of both right and left side of the phantom head.

TRP _ 10|Og 1OPIeft7I0w/10 + 10PIef!7n1'd /10 + 10PIeftihigh /10 + 10Prighl7Iow /10 + 10Pright7mid /10 + 10Prigh!7high /10

average 6

In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum
performance requirements shown in the columns “Min”.

TRP,;, = MNPy, o P P =)

left_mid ? * left _high? " right _low?

P

right_mid ? I:)rightfhith

Table 6.1.6.2-1: TRP minimum performance requirement for E-UTRA TDD roaming mode in beside the
head and hand phantom position and the primary mechanical mode

TBD

The normative reference for this clause is TS37.144 [12] Subclause 6.1.2.4.

6.1.6.3 Test purpose

The purpose of thistest isto verify that TRP, .. and TR, of the UE is not below specified values. A lower
TRP, gage ad TRR, | decrease the coverage area.

6.1.6.4 Method of test

6.1.6.4.1 Initial conditions
A radio communications tester or a corresponding device is used as a NB simulator to setup callsto the DUT. The

NB/BS simulator may also measure the radiated power samples. Alternatively, a measurement receiver or spectrum
analyzer may be used for that purpose.
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The maximum output power for different UE power classes are defined in 3GPP TS 36.521-1 [11] Subclause 6.2.2 for
any transmission bandwidth within the channel bandwidth. Also care should be taken that the noise floor of the
measurement receiver is not disturbing the power measurement.

Chamber environment constraints and coordinate system shall be the same as described in Subclause A.3.
Phantom Specifications shall be the same as described in Subclause A.2.1 and A.2.2.
Test environment: normal; see TS36.508 [10] Subclause 4.1.1.
Freguenciesto be tested: low range, mid range, high range; see Table 5.4-2.
Positioning Requirements shall be the same as described in Subclause 4.3.
1) Position the UE according to the DUT positioning for speech mode specified in Subclause 4.3.3.
2) Power on the UE.
3) Settheinitia conditions as per Subclause 6.2.2 of 3GPP TS 36.521-1 [11], with the following exception: set the
carrier frequency, channel bandwidth, RB length and RB location as per Table 5.4-1 for TDD mode.
6.1.6.4.2 Procedure

1) Follow Steps 1 and 2 in section 6.2.2.4.2 of 3GPP TS 36.521-1 [11] and ensure that the DUT transmits with its
maximum power.

2) For the anechoic chamber based methodol ogies, measure the spherical effective isotropic radiated power (EIRP)
pattern following the sampling grid specified in Subclause 4.4. Slots with transient periods are not under test.
The uplink downlink configuration and the special subframe configuration in TDD is set as per Table 8.2.2-1 of
3GPP TS 36.521-1 [11]. Calculate the TRP using the EIRP pattern data as per Subclause 6.1.6.1.

3) Repeat the measurement of the DUT on the left and right ears of the head phantom using the left and right hand
phantom for low, mid and high channels.

4) Calculate the average and minimum TRP as per Subclause 6.1.6.2.

6.1.6.4.3 Procedure, reverberation chamber method

1) Follow Steps 1 and 2 in section 6.2.2.4.2 of 3GPP TS 36.521-1 [11] and ensure that the DUT transmits with its
maxi mum power.

2) Measure a sufficient number of independent samples (see Subclause 4.5) of Sél,n,m using atest system having
characteristics as described in Annex A. Calculate TRP using equations from Subclause 6.1.6.1.

3) Repeat the measurement of the DUT on the left and right ears of the head phantom using the left and right hand
phantom for low, mid and high channels.

4) Cadlculate the average and minimum TRP as per Subclause 6.1.6.2.

6.1.6.5 Test requirements

The average TRP of low, mid and high channel in beside head position shall be higher than test performance requirements
for roaming bands shown in Table 6.1.6.5-1. The averaging shall be done in linear scale for the TRP results of both right
and left side of the phantom head.

10P|eﬂ_low /10 + 10PIeft_md /10 + 1opleft_h|gh /10 + 10Pr|gh(_lm/v /10 + 10Pr|gh(_m|d /10 + 10Pr|ght_h|gh /10
6

TRP, =10log

average

In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum
performance reguirements shown in the columns “Min”.
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TRPmin = mianeftJow’ Pleftfmid R P R P J

left _high? " right _low? " right _mid * * right _high

Table 6.1.6.5-1: TRP test requirement for E-UTRA TDD roaming bands in the speech position and the
primary mechanical mode

TBD

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest is defined and the explanation of how the
Minimum Requirement has been relaxed by the Test Toleranceis givenin Annex D.

6.1.7  Total Radiated Power (TRP) for UTRA FDD in Browsing Mode with
Hand Phantom

Editor’ s notes: This subclause isincomplete. The following items are missing or incomplete:
- Minimum requirements are not specified in TS 37.144 yet

- Text for Procedure, reverberation chamber method

6.1.7.1 Definition and applicability

The Total Radiated Power (TRP) is a measure of how much power the DUT actually radiates. The TRP is defined as the
integral of the power transmitted in different directions over the entire radiation sphere:

1 . .
TRP = EﬂEI RP,(Q; f) + EIRP,(Q; f) HQ

Where Q isthe solid angle describing the direction, f isfrequency. @ and ¢ arethe orthogonal polarizations.
EIRF, and EIRP, are the actualy transmitted power-levelsin corresponding polarizations.

Thus,

N-1M-1

TRP =" %" S '[EIRP, (6,9, f) + EIRP, (6,9, T)sin(6,)
2NM n=0 m=0

Inthese formulas N and M are the number of sampling intervals for theta and phi. 6, and ¢, are the measurement
angles. The sampling intervals are discussed further in Subclause 4.4.

The TRP can also be calculated from Rayleigh faded samples of the total power transmitted from the UE. The
measurement of transmitter performance in an isotropic Rayleigh fading environment is based on sampling the radiated

power of the UE for a discrete number of field combinations in the chamber. The average value of these statistically
distributed samplesis proportional to the TRP and by calibrating the average power transfer function, an absolute value

of the TRP can be obtained. Thus,
n=1 Cn (1_ )

N

Zpref,n

n=1

TRP =

where P | isthe reference power transfer function for fixed measurement antennan, R isthe reflection coefficient

for fixed measurement antennan and C, isthe path lossin the cables connecting the measurement receiver to fixed
measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in
Annex B.2. P, isthe average power measured by fixed measurement antenna n and can be calculated using the

following expression:
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M 2
Z ‘ SZl,n,m‘
_ m=1
CE VI
where S, ., is sample number m of the complex transfer function measured with fixed measurement antenna n and
M isthe total number of samples measured for each fixed measurement antenna.
Note that all averaging must be performed using linear power values (e.g. measurementsin Watts).

The requirements and this test apply to all types of UTRA for the FDD UE for Release 7 and later releases.

6.1.7.2 Minimum Requirements

The average TRP of low, mid and high channel in hand phantom browsing mode position shall be higher than minimum
performance regquirements for roaming bands shown in Table 6.1.7.2-1. The averaging shall be done in linear scale for
the TRP results of both right and left hand phantom measurements.

TRP B 10|Og 10P|eﬂ_low /10 + 10PIeft_md /10 + 1opleft_h|gh /10 + 10Pr|gh(_lm/v /10 + 10Pr|gh(_m|d /10 + 10Pr|ght_h|gh /10

average 6
In addition the minimum TRP of each measured channel in hand phantom browsing mode position shall be higher than

minimum performance requirements shown in the columns “Min”.

TRR,, = minlpleﬁ_low' Pleft_mid ) Pleft_high' P

right _low? Pright_m'd' I:)right_high,l

Table 6.1.7.2-1: TRP minimum performance requirement for UTRA FDD roaming bands in hand
phantom browsing mode position

Operating Power Power Power Class 3 Power Class 3bis Power Class 4
band Class 1 Class 2
Power Power Power (dBm) Power (dBm) Power (dBm)
(dBm) (dBm)
Average Min Average Min Average Min
| - - TBD TBD TBD TBD TBD TBD
1] - - TBD TBD TBD TBD TBD TBD
1] - - TBD TBD TBD TBD TBD TBD
[\ - - TBD TBD TBD TBD TBD TBD
\ - - TBD TBD TBD TBD TBD TBD
VI - - TBD TBD TBD TBD TBD TBD
VII - - TBD TBD TBD TBD TBD TBD
VI - - TBD TBD TBD TBD TBD TBD
IX - - TBD TBD TBD TBD TBD TBD
XIX - - TBD TBD TBD TBD TBD TBD
NOTE:  Applicable for dual-mode GSM/UMTS.

The normative reference for this clause is TS37.144 [12] Subclause 6.1.3.1.

6.1.7.3 Test purpose

The purpose of thistest isto verify that TRP, ... and TRP,; of the UE is not below specified values. A lower
TRP, rage @d TRR,, decrease the coverage area
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6.1.7.4 Method of test

6.1.7.4.1 Initial conditions

The output power is a measure of the maximum power the UE can transmit in a bandwidth of at least (1+ o) timesthe
chip rate of the radio access mode, for more information see 3GPP TS 34.121-1 [7] Subclause 5.2. The period of
measurement shall be at least one timeslot. Also, care should be taken that the noise floor of the measurement receiver
is not disturbing the power measurement.

Test environment: normal; see TS34.121-1 [7] Subclause G.2.1.
Frequenciesto be tested: low range, mid range, high range; see Table 5.1-2.

1) Set the SSdownlink physical channels according to settingsin Table 6.1.7.4.1-1. Set the DPCH power such that
there will not be transmission gaps due to too low signal strength throughout the measurement.

2) Power on the UE.

3) A call isset up according to the Generic call setup procedure. The power control agorithm shall be set to Power
Control Algorithm 2. Compressed mode shall be set to OFF.

4) Enter the UE into loopback test mode 2 and start the loopback test.

See TS 34.108 [4] and TS 34.109 [5] for details regarding generic call setup procedure and loopback test.

Table 6.1.7.4.1-1: Downlink Physical Channels transmitted during a connection

Physical Channel Power
CPICH CPICH_Ec/DPCH_Ec 7 dB
P-CCPCH P-CCPCH_Ec/DPCH_Ec | 5dB
SCH SCH_Ec /DPCH_Ec 5dB
PICH PICH Ec/DPCH _Ec 2dB
DPCH Test dependent power -
6.1.7.4.2 Procedure

1) Send continuously Up power control commands to the UE.

2) Asthe UE reaches maximum power, start sending PN15 data pattern.

3) Position the UE according to the DUT positioning for browsing mode specified in Subclause 4.3.4.

4) Measurethe EIRP, and El RF;, with a sample step of 15° in theta (8) and phi (¢) directions using atest system
having characteristics as described in Annex A.

5) Calculate TRP using equations from Subclause 6.1.7.1.

NOTE 1. The measurement procedure is based on the measurement of the spherical radiation pattern of the DUT.
The power radiated by the DUT issampled in far field in a group of pointslocated on a spherical surface
enclosing the DUT. The EIRP samples are taken using a constant sample step of 15° both in theta (6) and
phi (¢) directions. In some cases a different sampling grid may be used to speed up the measurements
(See Subclause 4.4). All the EIRP samples are taken with two orthogonal polarizations, 8 - and ¢ -
polarisations.

NOTE 2: The noise floor of the measurement receiver shall not disturb the power measurement.

NOTE 3: Non Standard settings: To speed up sensitivity measurements, power measurements may be done with
non standard modulation. However to obtain TRP result the measured EIRP figures shall be hormalized
by
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n

> (EIRPstd; — EIRPnstd, )

i=1

AEIRP =

S

where EIRPStd; is power measurement done with standard setting. EIRPNstd, is power measurement done with
non standard modulation. N isamount of reference measurement points.

To ensure accuracy of TRP, the amount of reference points measured should be at least 4. It is recommended to spread
the reference measurements equally during the measurement time.

6.1.7.4.3 Procedure, reverberation chamber method
TBD
6.1.7.5 Test requirements

The average TRP of low, mid and high channel in hand phantom browsing mode position shall be higher than test
performance requirements for roaming bands shown in Table 6.1.7.5-1. The averaging shall be done in linear scale for
the TRP results of both right and left hand phantom measurements.

/10 R ia /10 Pet high /10 P /10 P iq /10 P igh /10
] OPIefthrw :I O left _mid ] O left _high ] O right _low ] O right _mid :I O right _high

average 6

In addition the minimum TRP of each measured channel in hand phantom browsing mode position shall be higher than
minimum performance requirements shown in the columns “Min”.

TRR,, = minlpleft_low1 Reft_mid ) PIeft_high’ P

right _low?

P

right _mid ? I:)righ’[_high J

Table 6.1.7.5-1: TRP test requirement for UTRA FDD roaming bands in hand phantom browsing mode

position
Operating Power Power Power Class 3 Power Class 3bis Power Class 4
band Class 1 Class 2
Power Power Power (dBm) Power (dBm) Power (dBm)
(dBm) (dBm)
Average Min Average Min Average Min

| - - TBD+TT TBD+TT TBD+TT | TBD+TT | TBD+TT | TBD+TT

Il - - TBD+TT TBD+TT TBD+TT TBD+TT TBD+TT TBD+TT

Il - - TBD+TT TBD+TT TBD+TT TBD+TT TBD+TT TBD+TT

\% - - TBD+TT TBD+