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

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

Introduction

The present document is part 1 of amulti-parts TS:

3GPP TS 34.121-1: User Equipment (UE) confor mance specification; Radio transmission and reception
(FDD); Part 1: Confor mance specification.

3GPP TS 34.121-2 [32]: User Equipment (UE) conformance specification; Radio transmission and reception
(FDD); Part 2: Implementation Conformance Statement (1CS).

NOTE: TS 34.121 has been converted to multipart TS with version 7.0.0. Previous versions are a single part
standard 34.121.
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1 Scope

The present document specifies the UTRA measurement procedures for the conformance test of the user equipment
(UE) that contain transmitting characteristics, receiving characteristics and performance requirements in addition to
requirements for support of RRM (Radio Resource Management) in FDD mode. In addition it specifies conformance
testing of RRM requirements for support of E-UTRA when the UE operatesin UTRA mode.

NOTE; Conformance testing of RRM requirements for support of UTRA when the UE operatesin E-UTRA
mode are specified in TS 36.521-3 [38].

The requirements are listed in different clauses only if the corresponding parameters deviate. More generally, tests are
only applicable to those mobiles that are intended to support the appropriate functionality. To indicate the circumstances
in which tests apply, thisis noted in the “ definition and applicability” part of the test.

For example only Release 5 and later UE declared to support HSDPA shall be tested for this functionality. In the event
that for some tests different conditions apply for different releases, thisis indicated within the text of the test itself.

2 References

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

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.

o For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document.

- For a Release 1999 UE, references to 3GPP documents are to version 3.x.y.
- For a Release 4 UE, references to 3GPP documents are to version 4.x.y.
- For a Release 5 UE, references to 3GPP documents are to version 5.x.y.
- For a Release 6 UE, references to 3GPP documents are to version 6.X.y.
- For a Release 7 UE, references to 3GPP documents are to version 7.x.y.
- For a Release 8 UE, references to 3GPP documents are to version 8.X.y.

- For a Release 9 UE, references to 3GPP documents are to version 9.x.y.

[1] 3GPP TS 25.101 "UE Radio transmission and reception (FDD)".

2] 3GPP TS 25.133 "Requirements for Support of Radio Resource Management (FDD)".

[3] 3GPP TS 34.108 "Common Test Environments for User Equipment (UE) Conformance Testing".
[4] 3GPP TS 34.109 "Terminal logical test interface; Special conformance testing functions'.

[5] 3GPP TS 25.214 "Physical layer procedures (FDD)".

[6] 3GPP TR 21.905 "Vocabulary for 3GPP Specifications'.

[7] 3GPP TR 25.990 "Vocabulary".

[8] 3GPP TS 25.331: "Radio Resource Control (RRC); Protocol Specification”.

[9] 3GPP TS 25.433 "UTRAN lub Interface NBAP Signalling".

[10] ITU-R Recommendation SM.329: " Spurious emissions’.
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[11]

[12]
[13]
[14]
[15]
[16]

[17]
[18]
[19]

[20]

[21]

[29]

[30]

[31]
[32]

[33]

[34]

[35]
[36]

3GPP TS 25.304: "UE Proceduresin Idle Mode and Procedures for Cell Reselection in Connected
Mode".

3GPP TS 25.303: "Interlayer Procedures in Connected Mode".

3GPP TS 25.321: "Medium Access Control (MAC) protocol specification”.
3GPP TS 25.213: " Spreading and modulation (FDD)".

3GPP TS 25.223: " Spreading and modulation (TDD)".

ETSI ETR 273-1-2: "Improvement of radiated methods of measurement (using test sites) and
evaluation of the corresponding measurement uncertainties; Part 1. Uncertaintiesin the
measuremement of mobile radio equipment characteristics; Sub-part 2: Examples and annexes’.

3GPP TR 25.926: "UE Radio Access Capabilities’.
3GPP TR 21.904: "UE capability requirements”.

3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

3GPP TS 05.08 (R99): "Technical Specification Group GSM/EDGE Radio Access Network;
Radio subsystem link control".

3GPP TS 34.123-1: "User Equipment (UE) Conformance Specification; Part 1: Protocol
Conformance Specification”.

3GPP TS 25.215: "Physical Layer — Measurements (FDD)".
Void

3GPP TR 34.902 " Derivation of test tolerances for multi-cell Radio Resource Management
(RRM) conformance tests ".

3GPP TS 51.010-1: "Mobile Station (MS) conformance specification; Part 1. Conformance
specification .

3GPP TS 25.307 "Requirements on UES supporting a rel ease independent frequency band".

ITU-T recommendation O.153; "Basic parameters for the measurement of error performance at bit
rates below the primary rate".

3GPP TS 05.05 (R99): "Technical Specification Group GSM/EDGE Radio Access Network;
Radio transmission and reception”.

3GPP TS 45.005 (Rel-4 and later releases): "Technical Specification Group GSM/EDGE Radio
Access Network; Radio transmission and reception”.

3GPP TS 45.008 (Rel-4 and later releases): "Technical Specification Group GSM/EDGE Radio
Access Network; Radio subsystem link control".

3GPP TS 25.212; "Multiplexing and channel coding (FDD)".

3GPP TS 34.121-2: "User Equipment (UE) conformance specification; Radio transmission and
reception (FDD); Part 2: Implementation Conformance Statement (1CS)".

3GPP TS 36.508: "Technical Specification Group Radio Access Network; E-UTRA and EPC;
Common test environments for User Equipment (UE)".3Definitions, symbols, abbreviations and
equations

3GPP TS 36.133: "E-UTRA requirements for support of radio resource management”.
3GPP TS 36.211: "Physical Channels and Modulation"”.
3GPP TS 36.331: "E-UTRA Radio Resource Control (RRC): protocol specification”.
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[37] 3GPP TS 36.101: "E-UTRA UE radio transmission and reception”.

[38] 3GPP TS 36.521-3: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment
(UE) conformance specification; Radio transmission and reception; Part 3: Radio Resource
Management (RRM) conformance testing".

3.1 Definitions

Definitions, symbols, abbreviations and equations used in the present document are listed in TR 21.905 [5] and
TR 25.990 [6].

Terms are listed in aphabetical order in this clause.
For the purpose of the present document, the following additional terms and definitions apply:

Maximum Output Power: Thisisameasure of the maximum power the UE can transmit (i.e. the actual power as
would be measured assuming no measurement error) in a bandwidth of at least (1+ o) times the chip rate of the radio
access mode. The period of measurement shall be at |east one timeslot.

Nominal Maximum Output Power: Thisisthe nominal power defined by the UE power class.

Mean power: When applied to a W-CDMA modulated signal thisisthe power (transmitted or received) in a bandwidth
of at least (1+ o) timesthe chip rate of the radio access mode. The period of measurement shall be at least one timeslot
unless otherwise stated.

RRC filtered mean power: The mean power as measured through a root raised cosine filter with roll-off factor oo and a
bandwidth equal to the chip rate of the radio access mode.

NOTE 1: The RRC filtered mean power of a perfectly modulated W-CDMA signal is 0.246 dB lower than the
mean power of the same signal.

NOTE 2: Theroll-off factor o isdefined in 25.101 clause 6.8.1.

RegDTX: Regular DTX. These are the times when the HS-DPCCH ACK/NACK is not expected to be transmitted due
to an Inter-TTI period greater than 1

statDTX: Statistical DTX. These are the times when the HS-DPCCH is expected to transmit an ACK or NACK but
none is transmitted due to the UE not being able to decode consistent control information from the HS_SCCH.

Throughput: Number of information bits per second excluding CRC bits successfully received on HS-DSCH by a
HSDPA capable UE.

Enhanced performance requirementstype 1: This defines performance requirements which are optional for the UE.
The reguirements are based on UEs which utilise receiver diversity.

Enhanced performance requirementstype 2: This defines performance requirements which are optional for the UE.
The requirements are based on UEs which utilise a chip equaliser receiver structure.

Enhanced performance requirementstype 3: This defines performance requirements which are optional for the UE.
The requirements are based on UESs which utilise a chip equaliser receiver structure with receiver diversity.

3.2 Symbols

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

[...] Vauesincluded in square bracket must be considered for further studies, because it means that a
decision about that value was not taken

3.3 Abbreviations

For the purpose of the present document, the following additional abbreviations apply:

ACLR Adjacent Channel Leakage power Ratio
ACS Adjacent Channel Selectivity
AFC Automatic Frequency Control
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AICH
ASD

ATT

BER
BLER
BTFD

CQl

CW
DB-DC-HSDPA
DC-HSDPA
DCH

DIP

DL

DTX
DPCCH
DPCH
DPDCH
E-DCH
E-AGCH
E-HICH
E-RGCH
EIRP

EVM
FACH
FDD

FDR

HARQ
HSDPA
HS-DSCH
HS-PDSCH
HS-SCCH
HYB

Acquisition Indication Channel

Acceleration Spectral Density

Attenuator

Bit Error Ratio

Block Error Ratio

Blind Transport Format Detection

Channel Quality Indicator

Continuous Wave (un-modulated signal)

Dual Band Dual Cell HSDPA

Dual Cell HSDPA

Dedicated Channel, which is mapped into Dedicated Physical Channel
Dominant Interferer Proportion ratio

Down Link (forward link)

Discontinuous Transmission

Dedicated Physical Control Channel

Dedicated Physical Channel

Dedicated Physical Data Channel

Enhanced Dedicated Channel

E-DCH Absolute Grant Channel

E-DCH HARQ ACK Indicator Channel

E-DCH Relative Grant Channel

Effective I sotropic Radiated Power

Error Vector Magnitude

Forward Access Channel

Frequency Division Duplex

False transmit format Detection Ratio. A false Transport Format detection occurs when the
receiver detects a different TF to that which was transmitted, and the decoded transport block(s)
for thisincorrect TF passes the CRC check(s)
Hybrid Automatic Repeat Request

High Speed Downlink Packet Access

High Speed Downlink Shared Channel

High Speed Physical Downlink Shared Channel
High Speed Shared Control Channel

Hybrid

Information Data Rate

IM

ITP
MBSFN
MER
MIMO
Node B

OoBW
OCNS

PAR
P-CCPCH
PCH
P-CPICH
PICH
PPM

R

RBW
PRBS
regDTX
RRC
S-CCPCH
S-CPICH
SCH

Rate of the user information, which must be transmitted over the Air Interface. For example,
output rate of the voice codec

Intermodulation

Initial Transmission Power control mode

MBMS over a Single Frequency Network

Message Error Ratio

Multiple Input Multiple Output

A logical node responsible for radio transmission / reception in one or more cells to/from the User
Equipment. Terminates the lub interface towards the RNC

Occupied Bandwidth

Orthogonal Channel Noise Simulator, a mechanism used to simulate the users or control signals on
the other orthogonal channels of a downlink

Peak to Average Ratio

Primary Common Control Physical Channel

Paging Channel

Primary Common Pilot Channel PCDE Peak Code Domain Error

Paging Indicator Channel

Parts Per Million

Number of information bits per second excluding CRC hits successfully received on HS-DSCH by
aHSDPA capable UE.LRACH Random Access Channel

Resol ution Bandwidth

Pseudo Random Bit Sequence

Regular DTX

Root-Raised Cosine

Secondary Common Control Physical Channel

Secondary Common Pilot Channel

Synchronisation Channel consisting of Primary and Secondary synchronisation channels
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SG

SIR
SML
SS
statDTX
STTD
TDD
TFC
TFCI
TGCFN
TGD
TGL
TGPL
TGPRC
TGSN
TPC
TSTD
UE

UL
UTRA

Serving Grant

Signal to Interferenceratio

Soft Metric Location (Soft channel bit)
System Simulator; see Annex A for description
Statistical DTX

Space Time Transmit Diversity

Time Division Duplexing

Transport Format Combination

Transport Format Combination I ndicator
Transmission Gap Connection Frame Number
Transmission Gap Distance

Transmission Gap Length

Transmission Gap Pattern Length
Transmission Gap Pattern Repetition Count
Transmission Gap Starting Slot Number
Transmit Power Control

Time Switched Transmit Diversity

User Equipment

Up Link (reverse link)

UMTS Terrestrial Radio Access

3.4 Equations

For the purpose of the present document, the following additional equations apply:

CPICH _E,

IOI’

DPCH _E,

DPCH _E,
[

or

DPCCH _E,

or

DPDCH _E,

or

Theratio of the received energy per PN chip of the CPICH to the total transmit power spectral
density at the Node B (SS) antenna connector.

Average energy per PN chip for DPCH.

Theratio of the transmit energy per PN chip of the DPCH to the total transmit power spectral
density at the Node B (SS) antenna connector.

Theratio of the transmit energy per PN chip of the DPCCH to the total transmit power spectral
density at the Node B (SS) antenna connector.

Theratio of the transmit energy per PN chip of the DPDCH to the total transmit power spectral
density at the Node B (SS) antenna connector

Average energy per PN chip.

Theratio of the average transmit energy per PN chip for different fields or physical channelsto the

total transmit power spectral density.

Frequency of unwanted signal. Thisis specified in bracket in terms of an absolute frequency(s) or

afregquency offset from the assigned channel frequency. For DC-HSDPA, negative offset refersto
the assigned channel frequency of the lowest carrier frequency used and positive offset refersto
the assigned channel frequency of the highest carrier frequency used. For DB-DC-HSDPA, offset
refersto the assigned channel frequencies of the individual cells.

Interference signal power level at Node B in dBm, which is broadcasted on BCH.

Thetotal received power spectral density, including signal and interference, as measured at the UE
antenna connector.

ETSI



3GPP TS 34.121-1 version 10.2.1 Release 10 50 ETSI TS 134 121-1 V10.2.1 (2012-04)

|oac

lotx

I ouw
OCNS_E,
OCNS_E,

or

P-CCPCH_E,

P—-CCPCH IE
o

P-CCPCH _E,

IOI’

P-CPICH_E,
PICH_E,

PICH _E,

IOI’

The power spectral density (integrated in a bandwidth of (1+a) times the chip rate and normalized
to the chip rate) of the adjacent frequency channel as measured at the UE antenna connector.

The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized

to the chip rate) of aband limited white noise source (simulating interference from cells, which are
not defined in atest procedure) as measured at the UE antenna connector. For DC-HSDPA and

DB-DC-HSDPA, | isdefined for each of the cellsindividually and is assumed to be equal for
both cells unless explicitly stated per cell.

The received power spectral density (integrated in a noise bandwidth equal to the chip rate and
normalized to the chip rate) of the summation of the received power spectral densities of the two
strongest interfering cells plus loc as measured at the UE antenna connector. The respective
power spectral density of each interfering cell relative to loc’ is defined by its associated DIP
value.

Thetotal transmit power spectral density (integrated in a bandwidth of (1+a) times the chip rate
and normalized to the chip rate) of the downlink signal at the Node B antenna connect. For DC-

HSDPA and DB-DC-HSDPA, |, isdefined for each of the cellsindividually and is assumed to be
equal for both cells unless explicitly stated per cell. Or

The received power spectral density (integrated in a bandwidth of (1+a) times the chip rate and
normalized to the chip rate) of the downlink signal as measured at the UE antenna connecto For

DC-HSDPA and DB-DC-HSDPA, |, is defined for each of the cellsindividually and is assumed
to be equal for both cells unless explicitly stated per cell.

The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized
to the chip rate) of a band limited white noise source (smulating Node B transmitter impairments)
as measured at the Node B transmit antenna connector(s). For DC-HSDPA and DB-DC-HSDPA,

| isdefined for each of the cellsindividually and is assumed to be equal for both cells unless
explicitly stated per cell.).

Unwanted signal power level.

Average energy per PN chip for the OCNS.

Theratio of the average transmit energy per PN chip for the OCNS to the total transmit power
spectral density.

Average (note) energy per PN chip for P-CCPCH.

Theratio of the received P-CCPCH energy per chip to the total received power spectral density at
the UE antenna connector.

Theratio of the average (note) transmit energy per PN chip for the P-CCPCH to the total transmit
power spectral density.

Average (note) energy per PN chip for P-CPICH.

Average (note) energy per PN chip for PICH.

Theratio of the received energy per PN chip of the PICH to the total transmit power spectral
density at the Node B (SS) antenna connector.

Number of information bits per second excluding CRC bits successfully received on HS-DSCH by
aHSDPA capable UE.
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<REFSENS>  Reference sensitivity
<REFI, > Reference |,

S—-CCPCH
S-CCPCH

SCH_E,

Secondary Common Control Physical Channel.

_E.  Averageenergy per PN chip for SS=CCPCH.

Average (note) energy per PN chip for SCH.

SCPICH_E.  Average (note) energy per PN chip for S-CPICH.

NOTE:
NOTE:

Averaging period for energy/power of discontinuously transmitted channels should be defined.

The units of Power Spectral Density (PSD) are extensively used in this document. PSD is a function of
power versus frequency and when integrated across a given bandwidth, the function represents the mean
power in such a bandwidth. When the mean power is normalised to (divided by) the chip-rate it represents
the mean energy per chip. Some signals are directly defined in terms of energy per chip, (DPCH_E.and
P-CPICH_E,) and others defined in terms of PSD (loac, loc, @nd To). There aso exist quantities that are a
ratio of energy per chip to PSD (DPCH_E//I,, E/l €tc.). Thisisthe common practice of relating energy
magnitudes in communication systems.

It can be seen that if both energy magnitudes in the ratio are divided by time, the ratio is converted from
an energy ratio to a power ratio, which is more useful from a measurement point of view. It follows that
an energy per chip of X dBm/3.84 MHz can be expressed as a mean power per chip of X dBm. Similarly,
asignal PSD of Y dBm/3.84 MHz can be expressed as asignal power of Y dBm.

4
4.1

Frequency bands and channel arrangement

General

Theinformation presented in this clause is based on a chip rate of 3,84 Mcps. The normative reference for the frequency
bands and channel arrangement are defined is TS 25.101 [1] clause 5 and TS 25.307 [26].

NOTE:

4.2

Other chip rates may be considered in future rel eases.

Frequency bands

a) UTRA/FDD isdesigned to operate in either of the following paired bands:
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Operating UL Frequencies DL frequencies
Band UE transmit, Node B UE receive, Node B transmit
receive
| 1920 — 1980 MHz 2110 — 2170 MHz
1] 1850 —1910 MHz 1930 — 1990 MHz
1} 1710 -1785 MHz 1805 - 1880 MHz
\Y% 1710 -1755MHz 2110 - 2155MHz
V 824 - 849MHz 869 - 894MHz
Vi 830 - 840 MHz 875 - 885 MHz
VI 2500 - 2570 MHz 2620 - 2690 MHz
VI 880 — 915 MHz 925 — 960 MHz
IX 1749.9 - 1784.9 MHz 1844.9 - 1879.9 MHz
X 1710 - 1770 MHz 2110 — 2170 MHz
XI 1427.9 - 1447.9 MHz 1475.9 - 1495.9 MHz
XII 699 — 716 MHz 729 — 746 MHz
Xl 777 — 787 MHz 746 — 756 MHz
XIV 788 — 798 MHz 758 — 768 MHz
XV Reserved Reserved
XVI Reserved Reserved
XVII Reserved Reserved
XVIII Reserved Reserved
XIX 830 — 845 MHz 875 — 890 MHz
XX 832 — 862 MHz 791 — 821 MHz
XXI 1447.9 — 1462.9 MHz 1495.9 — 1510.9 MHz
XXII 3410 — 3490 MHz 3510 — 3590 MHz

b) Deployment in other frequency bandsis not precluded.

c) DB-DC-HSDPA isdesigned to operate in the following configurations:

DB-DC-HSDPA UL Band DL Bands
Configuration
1 I or VIII I and VIII
2 Il or IV Il and IV
3 | orV land V

4.3 TX-RX frequency separation

a) UTRA/FDD isdesigned to operate with the following TX-RX frequency separation.

Operating Band TX-RX frequency separation
I 190 MHz
Il 80 MHz
1] 95 MHz
[\ 400 MHz
V 45 MHz
Vi 45 MHz
Vil 120 MHz
Vil 45 MHz
IX 95 MHz
X 400 MHz
Xl 48 MHz
Xl 30 MHz
XIlI 31 MHz
XIV 30 MHz
XIX 45 MHz
XX 41 MHz
XXI 48 MHz
XXII 100 MHz

b) UTRA/FDD can support both fixed and variable transmit to receive frequency separation.
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c) The use of other transmit to receive frequency separationsin existing or other frequency bands shall not be
precluded.

d) When configured to operate on dua cells, the TX-RX frequency separation shall be applied to UL and DL with

the serving HS-DSCH cell. For band XII, XI11 and X1V, the TX-RX frequency separation shall be the minimum
spacing between UL and any of DL carriers.

4.4 Channel arrangement
4.4.1 Channel spacing

The nominal channel spacing is5 MHz, but this can be adjusted to optimise performance in a particular deployment
scenario. In DC-HSDPA and DB-DC-HSDPA mode, the UE receives two cells simultaneously. In context of DC-
HSDPA and DB-DC-HSDPA, acell is characterized by a combination of scrambling code and a carrier frequency; see
TR 21.905[5].

4472 Channel raster

The channel raster is 200 kHz, for all bands which means that the centre frequency must be an integer multiple of 200
kHz. Inaddition a number of additional centre frequencies are specified according to table 4.1a, which means that the
centre frequencies for these channels are shifted 100 kHz relative to the general raster.

4.4.3 Channel number

The carrier frequency is designated by the UTRA Absolute Radio Frequency Channel Number (UARFCN). For each
operating Band, the values of the UARFCN are defined as follows.

Uplink: Nu=5* (FuL —FuL orss), for the carrier frequency range Fy. jow < Fur < Ful_nign
Downlink:  Np=5* (FoL —FpL_ors«),  fOr the carrier frequency range Fo jow < For < Fou_nign

For each operating Band, Fy_offset; Ful_jows Fut_nighs FoL_offsets Fou_iow @8N0 Fpi_rign @re defined in Table 4.1 for the general
UARFCN. For the additional UARFCN, Fy__ofrset, FoL_oftse @Nd the specific Fy, and Fp are defined in Table 4.1A.

Table 4.1: UARFCN definition (general)

UPLINK (UL) DOWNLINK (DL)
UE transmit, Node B receive UE receive, Node B transmit
Band UARFCN Carrier frequency (Fur) UARFCN Carrier frequency (FpL)
formula offset range [MHz] formula offset range [MHz]

FuL_offset [MHZ] FuL_low FuL_high FoL_offset [MHZ] FoL_low FoL high
[ 0 19224 1977.6 0 2112.4 2167.6
Il 0 1852.4 1907.6 0 1932.4 1987.6
1l 1525 1712.4 1782.6 1575 1807.4 1877.6
[\ 1450 1712.4 1752.6 1805 21124 2152.6
Vv 0 826.4 846.6 0 871.4 891.6
VI 0 832.4 837.6 0 877.4 882.6
Vi 2100 2502.4 2567.6 2175 2622.4 2687.6
\lll 340 882.4 912.6 340 927.4 957.6
IX 0 1752.4 1782.4 0 1847.4 1877.4
X 1135 17124 1767.6 1490 2112.4 2167.6
XI 733 1430.4 14454 736 1478.4 1493.4
Xl -22 701.4 713.6 -37 731.4 743.6
Xl 21 779.4 784.6 -55 748.4 753.6
XIV 12 790.4 795.6 -63 760.4 765.6
XIX 770 832.4 842.6 735 877.4 887.6
XX -23 834.4 859.6 -109 793.4 818.6
XXI 1358 1450.4 1460.4 1326 1498.4 1508.4
XXII 2525 34124 3487.6 2580 35124 3587.6
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Table 4.1a: UARFCN definition (additional channels)

UPLINK (UL) DOWNLINK (DL)
UE transmit, Node B receive UE receive, Node B transmit
Band UARFCN Carrier frequency [MHz] UARFCN Carrier frequency [MHz]
formula offset (Fuy) formula offset (Fou)
FuL_oftset [MHZ] FoL_oftset [MHZ]
| - - - -
1850.1 1852.5, 1857.5, 1862.5, 1867.5, 1850.1 1932.5, 1937.5, 1942.5, 1947.5,
I 1872.5, 1877.5, 1882.5, 1887.5, 1952.5, 1957.5, 1962.5, 1967.5,
1892.5, 1897.5, 1902.5, 1907.5 1972.5, 1977.5, 1982.5, 1987.5
1] - - - -
v 1380.1 1712.5,1717.5, 1722.5, 1727.5, 1735.1 2112.5, 2117.5, 2122.5, 2127.5,
1732.5, 1737.5 1742.5, 1747.5, 2132.5, 2137.5, 2142.5, 2147.5,
1752.5 2152.5
\Y 670.1 826.5, 827.5, 831.5, 832.5, 670.1 871.5, 872.5, 876.5,
837.5, 842.5 877.5, 882.5,887.5
\ 670.1 832.5, 837.5 670.1 877.5, 8825
Vil 2030.1 2502.5, 2507.5, 2512.5, 2105.1 2622.5, 2627.5, 2632.5,
2517.5, 2522.5, 2527.5, 2637.5, 2642.5, 2647.5,
2532.5, 2537.5, 2542 5, 2652.5, 2657.5, 2662.5,
2547.5, 2552.5, 2557.5, 2667.5, 2672.5, 2677.5,
2562.5, 2567.5 2682.5, 2687.5
VI - - - -
IX - - - -
X 1075.1 1712.5, 1717.5, 1722.5, 1430.1 2112.5, 2117.5, 2122.5,
1727.5, 1732.5, 1737.5, 2127.5, 2132.5, 2137.5,
1742.5, 1747.5, 1752.5, 2142.5, 21475, 2152.5,
1757.5, 1762.5, 1767.5 2157.5, 2162.5, 2167.5
Xl - - - -
Xl -39.9 701.5, 706.5, -54.9 731.5, 736.5,
707.5,712.5, 7135 737.5,742.5,743.5
Xl 11.1 779.5,784.5 -64.9 748.5, 753.5
XIvV 2.1 790.5, 795.5 -72.9 760.5, 765.5
XIX 755.1 832.5, 837.5,842.5 720.1 877.5,882.5, 887.5
XX - - - -
XXI - - - -
XX - - - -
4.4.4 UARFCN

The following UARFCN range shall be be supported for each paired band.
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Table 4.2: UTRA Absolute Radio Frequency Channel Number

Uplink (UL) Downlink (DL)
Band UE transmit, Node B receive UE receive, Node B transmit
General Additional General Additional
| 9612 to 9888 - 10562 to 10838
9262 to 9538 12, 37, 62, 9662 to 9938 412, 437, 462,
I 87,112, 137, 487,512, 537,
162, 187, 212, 562, 587, 612,
237, 262, 287 637, 662, 687
11 937 to 1288 - 1162 to 1513 -
v 1312 to 1513 1662, 1687, 1712, 1537 to 1738 1887, 1912, 1937,
1737,1762, 1787, 1962, 1987, 2012,
1812, 1837, 1862 2037, 2062, 2087
\% 4132 to 4233 782, 787, 807, 4357 to 4458 1007, 1012, 1032,
812, 837, 862 1037, 1062, 1087
VI 4162 to 4188 812, 837 4387 to 4413 1037, 1062
VII 2012 to 2338 2362, 2387, 2412, 2237 to 2563 2587, 2612, 2637,
2437, 2462, 2487, 2662, 2687, 2712,
2512, 2537, 2562, 2737,2762, 2787,
2587, 2612, 2637, 2812, 2837, 2862,
2662, 2687 2887, 2912
VIl 2712 to 2863 - 2937 to 3088 -
IX 8762 to 8912 - 9237 to 9387 -
X 2887 to 3163 3187, 3212, 3237, 3112 to 3388 3412, 3437, 3462,
3262, 3287, 3312, 3487, 3512, 3537,
3337, 3362, 3387, 3562, 3587, 3612,
3412, 3437, 3462 3637, 3662, 3687
Xl 3487 to 3562 - 3712 to 3787 -
Xl 3617 to 3678 3707, 3732, 3737, 3842 to 3903 3932, 3957, 3962,
3762, 3767 3987, 3992
X 3792 to 3818 3842, 3867 4017 to 4043 4067, 4092
XIV 3892 to 3918 3942, 3967 4117 to 4143 4167, 4192
XIX 312 to 363 387,412, 437 712 to 763 787, 812, 837
XX 4287 to 4413 - 4512 to 4638 -
XXI 462 to 512 - 862 to 912 -
XXII 4437 to 4813 - 4662 to 5038 -
NOTE: If the UE ison anetwork with Mobile Country Code set to Japan then it may assume that any DL

UARFCN sent by the network from the overlapping region of Band V and Band VI isfrom Band VI. If
the UE is on a network with a Mobile Country Code other than Japan then it may assume that any DL
UARFCN sent by the network from the overlapping region of Band V and Band VI isfrom Band V.

4A Reference Conditions

The reference environment used by all test cases in this document is specified in TS 34.108 [3] and TS 36.508 [33].
Where atest requires an environment that is different, this will be specified in the test itself.

4A.1  Generic setup procedures

Test procedures for RF test are defined in TS 34.108 [3] clause 7.3. The initia conditions of this clause also refer to the
generic setup procedures defined in TS 34.108 [3] clause 7.2.

4A.2

The reference system information used for test cases specified in this document isdefined in TS 34.108 [3] clauses
6.1.0a (Default Master Information Block and Scheduling Block messages) and 6.1.0b (Default System Information
Block Messages). For cells other than cell 1 the difference ininformation elementsisdefined in TS 34.108 [3] clause
6.1.4. For the generic setup procedures defined in TS 34.108 [ 3] clause 7.3 some SIB elements override those specific
SIB elements from TS 34.108 [3] clause 6.1.0b. Annex | in the present document overwrites specific elementsin the
Master Information Block and Scheduling Block messages compared to TS 34.108 [3] clause 6.1.0a and specific SIB

System information
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elements compared to TS 34.108 [3] clauses 6.1.0b and 7.3. In the test description itself specific SIB elements can be
overwritten again. This leads to the following places defining Master Information Block, Scheduling Block messages
and System Information Block Messages:

1. TS34.108[3] clauses6.1.0a, 6.1.0b and 6.1.4
2. TS34.108[3] clause 7.3

3. TS34.121 Annex |

4. TS34.121 test case description

When the same Information Element is defined in several places then the place with the higher number according to the
above list will override the other definition(s).

The reference system information for E-UTRAN is specified in TS 36.508 [33]

4A.3 Message contents

Default message contents for test cases specified in this document are defined in TS 34.108 [3] clause 9. Most default
message contents are specified in TS 34.108 [3] clause 9.2.1, but some default message contents originally defined for
signalling test cases are re-used for RF testing and specified in TS 34.108 [3] clause 9.1.1. TS 34.108 [3] clause 7.3
contains additional information regarding the default messages. Annex | in the present document overwrites specific
message contents for some test cases. In the test description itself specific information elements can be overwritten
again. Thisleads to the following places defining message contents:

la. TS34.108 [3] clause 9.1.1 (only if indicated by TS 34.108 [3] clause 7.3 or the test description in TS 34.121)
1b. TS 34.108 [3] clause 9.2.1 (asindicated by TS 34.108 [3] clause 7.3 or the test description in TS 34.121)

2. TS34.108[3] clause 7.3

3. TS34.121 Annex |

4. TS34.121 test case description

When the same Information Element is defined in several places then the place with the higher number according to the
above list will override the other definition(s). Default message contents from TS 34.108 [3] clause 9 will be used either
from clause 9.1.1 (1lain the list above) or from clause 9.2.1 (1b in the list above). Some messages are not defined in all
places, but all messages have to be defined at least in the test description.

Default message contents for E-UTRAN is specified in TS 36.508 [33]

4A.4  Measurement configurations

Measurement configurations defined by system information are specified in TS 34.108 [3]. System Information Block
type 11 (SIB 11) configures measurements for cell 1 according to TS 34.108 [3] clause 6.1.0b. See TS 34.108 [3] clause
6.1.4 for the difference in message contents of SIB 11 (FDD) for other cells used in the test. SIB 12 is specified in TS
34.108 [3] clause 6.1.0b, but is currently not used to configure measurements.

Some modifications to specific information elementsin SIB 11 are defined in TS 34.121 Annex | or in the test
description itself. In this case the priority defined in clause 4A.2 shall be applied.

Note: Currently SIB 11 in TS 34.108 [3] configures I ntra-frequency measurement system information to use “Intra-
frequency measurement identity=1" (default value), “Intra-frequency measurement identity =CPICH RSCP” with
events 1a, 1b and 1c. The Inter-frequency measurement system information and the Inter-RAT measurement system
information do not configure measurement identities. Traffic volume measurement system information is not present.

In many test cases the measurement identity as configured by SIB 11 is reused and the Measurement Control message
will “Modify” the Measurement Identity configured in SIB 11.

In some test cases additional measurements are used. Then the Measurement Control message will “ Setup” a new
Measurement Identity with the default value for that measurement quantity as specified in TS 25.331 [8]. If the
Measurement Control message uses “ Setup” then the new Measurement Identity shall be different to already configured
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ones. All Inter-frequency measurements and Inter-RAT measurements are first configured by Measurement Control
message using “ Setup”.

All UE measurements are referenced to the UE antenna connector.

Measurement configurations defined by system information for E-UTRAN is specified in TS 36.508 [33]

5 Transmitter Characteristics

5.1 General

Transmitting performance test of the UE isimplemented during communicating with the SSvia air interface. The
procedure is using normal call protocol until the UE is communicating on traffic channel basically. On the traffic
channel, the UE provides special function for testing that is called Logical Test Interface and the UE istested using this
function. (Refer to TS 34.109 [4]).

Transmitting or receiving bit/symbol rate for test channel is shown in table 5.1.

Table 5.1: Bit / Symbol rate for Test Channel

Type of User User bit rate DL DPCH UL DPCH Remarks
Information symbol rate bit rate
12,2 kbps 12,2 kbps 30 ksps 60 kbps Standard Test
reference
measurement
channel

Unless detailed the transmitter characteristic are specified at the antenna connector of the UE. For UE with integral
antennaonly, areference antenna with again of 0 dBi isassumed. Transmitter characteristics for UE(s) with multiple
antennas/antenna connectors are FFS.

The UE antenna performance has a significant impact on system performance, and minimum requirements on the
antenna efficiency are therefore intended to be included in future versions of the present document. It is recognised that
different requirements and test methods are likely to be required for the different types of UE.

All the parametersin clause 5 are defined using the UL reference measurement channel (12,2 kbps) specified in clause
C.2.1 and unless stated otherwise, with the UL power control ON.

The common RF test conditions of Tx Characteristics are defined in clause E.3.1, and each test conditions in this clause
(clause 5) should refer clause E.3.1. Individual test conditions are defined in the paragraph of each test.

When DCCH has been configured on downlink DCH then DCCH Data shall be continuously transmitted on downlink
DCH during the measurement period. When there is no signalling to transmit on downlink DCCH then dummy DCCH
transmission as described in Annex C.9 shall be used.

For HSDPA test cases and E-DCH test cases, when DTCH has been configured on downlink DCH then DTCH Data
shall be continuously transmitted on downlink DCH during the measurement period.

The MAC header transmission on HS-DSCH for all E-DCH test cases shall use a correct MAC-hs header consistent
with the actual HSDPA transmission.

The DL and UL RLC SDU sizefor al E-DCH testsin clause 5 shall be set according to Annex C.11.3.
For HSDPA test cases without E-DCH, the MAC headers on HS-DSCH shall be according to Annex C.9A.

UEs supporting DC-HSUPA shall support both minimum requirements, as well as additional requirements for DC-
HSUPA.

For the additional requirements for DC-HSUPA, all the parametersin clause 6 are defined using the UL E-DCH
reference measurement channel, specified in subclause C.2.6. For the additional requirements for DC-HSUPA, the
spacing of the carrier frequencies of the two cells shall be 5 MHz.
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5.2 Maximum Output Power

5.2.1 Definition and applicability
The nominal maximum output power and its tolerance are defined according to the Power Class of the UE.

The maximum output power is a measure of the maximum power the UE can transmit (i.e. the actual power as would be
measured assuming no measurement error) in a bandwidth of at least (1+ o) times the chip rate of the radio access
mode. The period of measurement shall be at least one timedlot.

The requirements and this test apply to al types of UTRA for the FDD UE.

5.2.2 Minimum Requirements

The UE maximum output power shall be within the nominal value and tolerance specified in table 5.2.1 even for the
multi-code transmission mode.

Table 5.2.1: Nominal Maximum Output Power

Operating Power Class 1 Power Class 2 Power Class 3 Power Class 3bis Power Class 4
Band Power Tol Power Tol Power Tol Power Tol Power Tol
(dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
Band | +33 +1/-3 +27 +1/-3 +24 +1/-3 +23 +2/-2 +21 +2/-2
Band Il - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band Il - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band IV - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band V - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band VI - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band VII - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band VIII - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band IX - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band X - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band Xl - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band XII - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band Xl - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band XIV - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band XIX - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band XX - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band XXI - - - - +24 +1/-3 +23 +2/-2 +21 +2/-2
Band XXII - - - - +24 +1/-4.5 23 +2/-3.5 +21 +2/-3.5

The normative reference for this requirement is TS 25.101 [1] clause 6.2.1.

5.2.3 Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the nominal
maximum output power and tolerance in table 5.2.1.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum
output power decreases the coverage area.

524 Method of test

524.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.

1) Connect the SS to the UE antenna connector as shown in figure A.1.

2) A call isset up according to the Generic call setup procedure in TS34.108 [3] sub clause 7.3.2.
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3) Enter the UE into loopback test mode and start the |oopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.
5.24.2 Procedure

1) Set and send continuously Up power control commands to the UE.

2) Measure the mean power of the UE in abandwidth of at least (1+ o) times the chip rate of the radio access
mode. The mean power shall be averaged over at least one timeslot.

5.2.5  Test requirements

The maximum output power, derived in step 2), shall not exceed the range prescribed by the nominal maximum output
power and tolerancein table 5.2.2.

Table 5.2.2: Nominal Maximum Output Power

Operating Power Class 1 Power Class 2 Power Class 3 Power Class 3bis Power Class 4
Band Power Tol Power Tol Power Tol Power Tol Power Tol
(dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)

Band | +33 +1,7/- +27 +1,7/- +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 3,7 3,7 2,7 2,7

Band Il - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band Il - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band IV - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band V - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band VI - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band VII - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band VIl - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band IX - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band X - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band XI - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band XII - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band Xl - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band XIV - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band XIX - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band XX - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band XXI - - - - +24 +1,7/- +23 +2,7/- +21 +2,7/-
3,7 2,7 2,7

Band XXII - - - - +24 +1,7/- +23 +2,7/- +21 +2.7/-
5.2 4.2 4.2

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis given in clause F.4.
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5.2A  Maximum Output Power with HS-DPCCH (Release 5 only)
5.2A.1 Definition and applicability

The maximum output power with HS-DPCCH and its tolerance are defined according to the Power Class of the UE.

The maximum output power with HS-DPCCH is a measure of the maximum power the UE can transmit when HS-
DPCCH isfully or partially transmitted during a DPCCH timeslot. The measurement period shall be at least one
timeslot.

The requirements and this test apply to al types of UTRA for the FDD UE that support HSDPA for Release 5.

5.2A.2 Minimum Requirements

The UE maximum output power with HS-DPCCH shall be within the value and tolerance specified in table 5.2A.1
when HS-DPCCH isfully or partially transmitted during a DPCCH timeslot. The maximum output power where HS-
DPCCH is not transmitted shall be within the values and tolerance specified in table 5.2.1.

Table 5.2A.1: Maximum Output Powers with HS-DPCCH

Power Class 3 Power Class 4
Ratio of B, to [3,for all values of [ Power Tol Power Tol
(dBm) (dB) (dBm) (dB)
1/15 < Bo/pa < 12/15 +24 +1/-3 +21 +2/-2
13/15 < Bo/Ba < 15/8 23 123 20 32
15/7 < Bo/Bq < 15/0 22 1313 +19 +4/-2

The normative reference for this requirement is TS 25.101 [1] clause 6.2.2.

5.2A.3 Test purpose

To verify that the error of the UE maximum output power with HS-DPCCH does not exceed the range prescribed by the
maximum output power and tolerance in table 5.2A.1.

An excess maximum output power may interfere with other channels or other systems. A small maximum output power
decreases the coverage area.

5.2A.4 Method of test

5.2A4.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.

1) Connect the SS (node B emulator) to the UE antenna connector as shown in figure A. 1.

2) The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK version) are
specified in Annex C.10.1 and C.8.1.1 with the beta values set according to table C.10.1.4.

3) AnHSDPA call is set up according to TS 34.108 [3] clause 7.3.6. RF parameters are set up according to table
E.5.1 and table E.5.10. Settings for the serving cell are defined in table 5.2A.1A.

4) Enter the UE into loopback test mode in the presence of HSDPA and start the |oopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA.
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Table 5.2A.1A: Settings for the serving cell during the measurement of Maximum Output Power with

HS-DPCCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.2A.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_RACH dBm +21
Tor (S€€ notes 1 and 2) dBm/3.84 -86

MHz
NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.

NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

5.2A4.2

1) Send TRANSPORT CHANNEL RECONFIGURATION message to set the beta values according to table
C.10.1.4 and the DPCH frame offset according the HS-DPCCH dlot offset required for measurements.

Procedure

2) Set and send continuously Up power control commands to the UE.

3) Start transmitting HSDPA Data.

4) Measure the mean power of the UE. The mean power shall be averaged over at |east one timeslot.

5) Repeat the measurement for the different combinations of betavaues as givenin table C.10.1.4.
Specific Message Contents

All messages indicated above shall use the same content as described in the default message content in clause 9 of TS
34.108 [3], except the TRANSPORT CHANNEL RECONFIGURATION message which isdefined in Annex I.

5.2A.5 Test requirements

The maximum output power with HS-DPCCH, derived in step 4), shall not exceed the range prescribed by the
maximum output power and tolerance in table 5.2A.2. The maximum output power where HS-DPCCH is not
transmitted shall not exceed the range prescribed in table 5.2.2.

The UL reference measurement channel for TX test will be set as defined in C.10.1 with the power ratio between HS-
DPCH, DPCCH and DPDCH being set to the values defined in table C.10.1.4.

Table 5.2A.2: Maximum Output Powers with HS-DPCCH for test

Power Class 3 Power Class 4
Ratio of B, to [3,for all values of [ Power Tol Power Tol
(dBm) (dB) (dBm) (dB)
Bc/Bg = 2/15, 12/15 +24 +1.7/-3.7 +21 +2.7/-2.7
Be/Ba = 15/8 +23 +2.7/-3.7 +20 +3.7/-2.7
Be/Ba = 15/4 +22 +3.7/-3.7 +19 +4.7/-2.7
Note: For the purpose of the test Aack, Anack and Acqi = 30/15 with 3, = 30/15* 3.
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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.
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5.2AA Maximum Output Power with HS-DPCCH (Release 6 and
later)

5.2AA.1 Definition and applicability

The maximum output power with HS-DPCCH and its tolerance are defined according to the UE Maximum Power
Reduction (MPR) for the nominal maximum output power.

The maximum output power with HS-DPCCH is a measure of the maximum power the UE can transmit when HS-
DPCCH isfully or partialy transmitted during a DPCCH timeslot. The measurement period shall be at least one
timeslot.

The requirements and this test apply for Release 6 and later releasesto all types of UTRA for the FDD UE that support
HSDPA without E-DCH.

5.2AA.2 Minimum Requirements

The UE Maximum Power Reduction (MPR) for the nominal maximum output power shall be within the value and
tolerance specified in table 5.2AA.1 for when the values of of B¢, By Brs Bec 8Nd Peg isfully or partialy transmitted

during a DPCCH timeslot.

Table 5.2AA.1: Maximum Output Power with HS-DPCCH and E-DCH

UE transmit channel configuration CM (dB) MPR (dB)
For all combinations of; DPDCH, DPCCH, HS-
DPCCH, E-DPDCH and E-DPCCH 0<CM=35 MAX (CM-1, 0)
Note 1: CM =1 for Bc/Ba =12/15, Bns/Bc=24/15. For all other combinations of DPDCH,
DPCCH, HS-DPCCH, E-DPDCH and E-DPCCHthe MPR is based on the
relative CM difference.

Where Cubic Metric (CM) is based on the UE transmit channel configuration and is given by
CM = CEIL { [20* log10 ((v_norm®) ;ms) — 20 * log10 ((v_norm_ref3) ;o] / k, 0.5}
Where

- CEIL{ x, 0.5} meansrounding upwards to closest 0.5dB, i.e. CM € [0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5]

k is1.85 for signals where all channelisations codes meet the following criteria Cs, y Where N< SF/2
- kis1.56 for signals were any channelisations codes meet the following criteria Cgr, y Where N > SF/2
- v_normisthe normalized voltage waveform of the input signal

v_norm_ref isthe normalized voltage waveform of the reference signal (12.2 kbps AMR Speech) and 20 * 1og10
((v_norm_ref*),,) = 1.52 dB

The normative reference for this requirement is TS 25.101 [1] clause 6.2.2.

5.2AA.3 Test purpose

To verify that the error of the UE maximum output power with HS-DPCCH does not exceed the range prescribed by the
maximum output power and tolerance in table 5.2AA.2.

An excess maximum output power may interfere with other channels or other systems. A small maximum output power
decreases the coverage area.

5.2AA.4 Method of test

5.2AA.4.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.
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Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.1.

2) The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1) are specified in
Annex C.10.1 and C.8.1.1.

3) AnHSDPA call is set up according to TS 34.108 [ 3] clause 7.3.6. RF parameters are set up according to table
E.5.1 and table E.5.10. Settings for the serving cell are defined in table 5.2AA.1A.

4) Enter the UE into loopback test mode in the presence of HSDPA and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA.

Table 5.2AA.1A: Settings for the serving cell during the measurement of Maximum Output Power with

HS-DPCCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.2AA.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_ RACH dBm +21
Tor (se€ notes 1 and 2) dBm/3.84 -86

MHz

NOTE 1: The power level is specified in terms of 1 instead of CPICH_RSCP because RSCP is a

receiver measurement, whereas the SS can only set To.
NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

5.2AA.4.2 Procedure

1) Send TRANSPORT CHANNEL RECONFIGURATION message to set the beta values according to table
C.10.1.4 and the DPCH frame offset according to the HS-DPCCH dlot offset required for measurements.

2) Set and send continuously Up power control commands to the UE.

3) Start transmitting HSDPA Data.

4) Measure the mean power of the UE. The mean power shall be averaged over at least one timeslot.

5) Repeat the measurement for the different combinations of betavaues as givenin table C.10.1.4.
Specific Message Contents

All messages indicated above shall use the same content as described in the default message content in clause 9 of TS
34.108 [3], except the TRANSPORT CHANNEL RECONFIGURATION message which is defined in Annex |.

5.2AA.5 Test requirements

The maximum output power with HS-DPCCH, derived in step 4), shall not exceed the range prescribed by the
maximum output power and tolerance in table 5.2AA.2. The maximum output power where HS-DPCCH is not
transmitted shall not exceed the range prescribed in table 5.2.2.

The UL reference measurement channel for TX test will be set as defined in C.10.1 with the power ratio between HS-
DPCH, DPCCH and DPDCH being set to the values defined in table C.10.1.4.
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Table 5.2AA.2: Maximum Output Powers with HS-DPCCH for test

Sub-test in Power Class 3 Power Class 4
table C.10.1.4 Power Tol Power Tol
(dBm) (dB) (dBm) (dB)
1 +24 +1.7/-3.7 +21 +2.7/-2.7
2 +24 +1.7/-3.7 +21 +2.7/-2.7
3 +23.5 +2.2/-3.7 +20.5 +3.2/-2.7
4 +23.5 +2.2/-3.7 +20.5 +3.2/-2.7

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.2B  Maximum Output Power with HS-DPCCH and E-DCH
5.2B.1 Definition and applicability

The maximum output power with HS-DPCCH and E-DCH and its tolerance are defined according to the UE Maximum
Power Reduction (MPR) for the nominal maximum output power.

The maximum output power with HS-DPCCH and E-DCH is a measure of the maximum power the UE can transmit
when HS-DPCCH and E-DCH isfully or partialy transmitted during a DPCCH timeslot. The measurement period shall
be at least one timeslot.

The requirements and this test apply for Release 6 and later releases to all types of UTRA for the FDD UE that support
HSDPA and E-DCH.

5.2B.2 Minimum Requirements

The UE Maximum Power Reduction (MPR) for the nominal maximum output power shall be within the value and
tolerance specified in table 5.2B.1 for when the values of of B¢, By Brs Bec 8Nd Py isfully or partialy transmitted during

aDPCCH timeslot.

Table 5.2B.1: Maximum Output Power with HS-DPCCH and E-DCH

UE transmit channel configuration CM (dB) MPR (dB)
For all combinations of; DPDCH, DPCCH, HS-
DPCCH, E-DPDCH and E-DPCCH 0<CM<35 | MAX(CM-1,0)
Note 1: CM =1 for Bc/Ba =12/15, Bns/Bc=24/15. For all other combinations of DPDCH,
DPCCH, HS-DPCCH, E-DPDCH and E-DPCCHthe MPR is based on the
relative CM difference.

Where Cubic Metric (CM) is based on the UE transmit channel configuration and is given by
CM = CEIL { [20* log10 ((v_norm®) ;ms) — 20 * log10 ((v_norm_ref3) ;o] / k, 0.5}
Where
- CEIL{ x, 0.5} meansrounding upwards to closest 0.5dB, i.e. CM € [0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5]
- kis1.85for signals where al channelisations codes meet the following criteria Csr, y Where N< SF/2
- kis1.56 for signals were any channelisations codes meet the following criteria Cgr, y Where N > SF/2
- v_normisthe normalized voltage waveform of the input signal

- v_norm_ref isthe normalized voltage waveform of the reference signal (12.2 kbps AMR Speech) and 20 * 10og10
((v_norm_ref*),,) = 1.52 dB

The normative reference for this requirement is TS 25.101 [1] clause 6.2.2.

ETSI



3GPP TS 34.121-1 version 10.2.1 Release 10 65 ETSI TS 134 121-1 V10.2.1 (2012-04)

5.2B.3 Test purpose

To verify that the error of the UE maximum output power with HS-DPCCH and E-DCH does not exceed the range
prescribed by the maximum output power and tolerance in table 5.2B.5.

An excess maximum output power may interfere with other channels or other systems. A small maximum output power
decreases the coverage area.

5.2B.4 Method of test
5.2B.4.1

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.

Initial conditions

Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.1.

2) The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK) are specified
inAnnex C.11.1 and C.8.1.1.

3) AnE-DCH call isset up according to TS 34.108 [3] 7.3.9 with the following exceptionsin the RADIO BEARER
SETUP messages. These exceptions allow the beta values to be set according to table C.11.1.3 and each UL
physical channel to be at constant power during the measurement. RF parameters are set up according to table
E.5A.1. Settings for the serving cell are defined in table 5.2B.4A.

4) For sub-test 1 to 4, enter the UE into loopback test mode 1 looping back both the 12.2kbps RMC and HSDPA to
E-DCH according to procedure 7.3.9.3.1in TS 34.108 [ 3] and start the loopback test. For sub-test 5, enter the
UE into loopback test mode 1 looping back HSDPA to E-DCH according to procedure 7.3.9.3.2in TS 34.108 [3]
and start the loopback test.

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.2B.1A: Contents of RADIO BEARER SETUP message: AM or UM (Test Loop Model)

Information Element Value/Remark
UL Transport channel information for all transport

channels

- 2bit CTFC 3
- Power offset Information

- CHOICE Gain Factors
- CHOICE mode

- Gain factor Rc
- Gain factor 3d

Signalled Gain Factors
FDD

Value used in test: see Table C.11.1.3
Value used in test: see Table C.11.1.3

CHOICE channel requirement
- Power Control Algorithm

Uplink DPCH info
Algorithm2

Note: All other 2 bit CTFC values use computed gain factors as in the default message
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Table 5.2B.2: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) for Sub-
tests 1,2,4

Information Element

Value/Remark

E-DCH info
- E-DPDCH info

- Reference E-TFCls
- Reference E-TFCI
- Reference E-TFCI PO
- Reference E-TFCI
- Reference E-TFCI PO
- Reference E-TFCI
- Reference E-TFCI PO
- Reference E-TFCI
- Reference E-TFCI PO
- Reference E-TFCI
- Reference E-TFCI PO

Uplink DPCH info

5 E-TFClIs
11
4
67
18
71
23
75
26
81
27

Table 5.2B.3: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) for Sub-

test 3

Information Element

Value/Remark

E-DCH info
- E-DPDCH info
- Reference E-TFCls
- Reference E-TFCI
- Reference E-TFCI PO
- Reference E-TFCI
- Reference E-TFCI PO

Uplink DPCH info

2 E-TFCIs
11

4

92

18

Table 5.2B.3A: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) —

condition A3 for Sub-test 5

Information Element

Value/Remark

E-DCH info
- E-DPDCH info
- E-DCH minimum set of E-TFCI
- Reference E-TFCls
- Reference E-TFCI
- Reference E-TFCI PO
- Maximum channelisation codes

Uplink DPCH info

67

1 E-TFCI
67

18

Sf4

Table 5.2B.4: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA)

Information Element

Value/Remark

CHOICE channel requirement
- Power Control Algorithm

- AACK

Uplink DPCH info

For sub-test 1 to 4: Algorithm?2

For sub-test 5: Algorithm 1

Value used in test: see Table C.11.1.3

- ANACK

Value used in test: see Table C.11.1.3

- Ack-Nack repetition factor

3 (required for continuous HS-DPCCH
signal)

E-DCH info

- E-DPCCH/DPCCH power offset

Value used in test: see Table C.11.1.3

Downlink HS-PDSCH Information

- Measurement Feedback Info

- CQI Feedback cycle, k 4 ms
- CQI repetition factor 2 (required for continuous HS-DPCCH
signal)

- Acol

Value used in test: see Table C.11.1.3
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Table 5.2B.4A: Settings for the serving cell during the measurement of Maximum Output Power with
HS-DPCCH and E-DCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.2B.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_RACH dBm +21
Tor (S€€ notes 1 and 2) dBm/3.84 -86
MHz
NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.
NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

5.2B.4.2 Procedure
5.2B.4.2.1 Procedure for sub-test 1 to 4
1) Set the Absolute Grant according to Table C.11.1.3.
2) The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.
3) Set the UE power to be at least 7.5dB lower than the maximum output power. Wait 150ms.
4) Send power control bitsto give one TPC_cmd = +1 command to the UE.

5) The SS checksthe received E-TFCI for 150 ms. If UE does not send any decreased E-TFCI (DTX on E-
DPDCH is also considered decreased E-TFCI) within the 150ms then go back to step (4) otherwise proceed to

step 6).
6) Send power control bitsto give one TPC_cmd = -1 command to the UE and wait 150ms.

7) The SS checksthe received E-TFCI for 150 ms. If UE sends any decreased E-TFCI (DTX on E-DPDCH isaso
considered decreased E-TFCI) within the 150ms, then send new power control bitsto give another TPC_cmd =
-1 command to the UE and wait 150ms.

8) Confirm that the E-TFCI transmitted by the UE is equal to the target E-TFCI in Table C.11.1.3. If the E-TFCI
transmitted by the UE is not equal to the target E-TFCI, then fail the UE.

9) Measure the mean power of the UE. The mean power shall be averaged over at least one timeslot.

10) Repeat the measurement for the different combinations of beta values for sub-test 1 to 4 asgiven in table
c.l113

5.2B.4.2.2 Procedure for sub-test 5
1) Set the Absolute Grant according to sub-test 5in Table C.11.1.3.
2) The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.
3) Set the UE power to be at least 7.5dB lower than the maximum output power. Wait 150ms.
4) Set and send continuously Up power control commands to the UE. Wait 150ms.

5) Measure the mean power of the UE. The mean power shall be averaged over at least one timeslot.

5.2B.5 Test requirements

The maximum output power with HS-DPCCH and E-DCH, derived in step 9), shall not exceed the range prescribed by
the maximum output power and tolerance in table 5.2B.5. Note:

The UL reference measurement channel for TX test will be set as defined in C.11.1 with the power ratio between HS-
DPCH, DPCCH, DPDCH, E-DPCCH and E-DPDCH being set to the values defined in table C.11.1.3.
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Table 5.2B.5: Maximum Output Powers with HS-DPCCH and E-DCH for test

Sub-test in Power Class 3 Power Class 4

table C.11.1.3 Power Tol Power Tol
(dBm) (dB) (dBm) (dB)

1 +24 +1.7/-6.7 +21 +2.7/-5.7

2 +22 +3.7/-5.2 +19 +4.7/-4.2

3 +23 +2.7/-5.2 +20 +3.7/-4.2

4 +22 +3.7/-5.2 +19 +4.7/-4.2

5 +24 +1.7/-3.7 +21 +2.7/-2.7

NOTE 1: 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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

NOTE 2: Thetest procedure for sub-test 1 to 4 will result in a power slightly below the maximum, and therefore the
lower limitsin Table 5.2B.5 are made lower by 1.5 dB.

NOTE 3: Thetest procedure allows UE to decrease its maximum transmit power for E-TFC selection in sub-test 1,
and therefore the lower limits of sub-test 1 in Table 5.2B.5 are made lower by 1.5 dB.

NOTE 4: For subtests 2, 3 and 4, UE may perform E-DPDCH power scaling at max power which could resultsin
dlightly smaller MPR values.

5.2BA UE Maximum Output Power for DC-HSUPA

Editor’ s note: Thistest caseis not completed yet. Following aspects are missing:
- Initial conditions and test procedure have not been finalised

- There may be more test points defined for thistest case in coming meetings

5.2BA.1 Definition and applicability

The maximum output power with DC-HSUPA and its tolerance are defined according to the UE Maximum Power
Reduction (MPR) for the nominal maximum output power.

The maximum output power with DC-HSUPA is a measure of the maximum power the UE can transmit when HS-
DPCCH and E-DCH isfully or partially transmitted during a DPCCH timeslot. For DC-HSUPA, the nominal transmit
power is defined by the sum of the broadband transmit power of each carrier in the UE. The measurement period shall
be at least one timeslot.

The requirements and this test apply for Release 9 and later releases to all types of UTRA for the FDD UE that support
HSDPA and Dua Cell E-DCH.

5.2BA.2 Minimum Requirements

The Maximum Power Reduction (MPR) for the nominal maximum output power shall be within the value and tolerance
specified in Table 5.2BA.1 for the values of B¢, By, Brs Bec @nd Peg is fully or partialy transmitted during a DPCCH

timeslot

Table 5.2BA.1: UE maximum output power for DC-HSUPA

UE transmit channel configuration CM (dB) MPR (dB)

For all combinations of, DPCCH, HS-DPCCH, E-
DPDCH and E-DPCCH 0.22<CM <372 MAX (CM-0.72, 0)

Where Cubic Metric (CM) is based on the UE transmit channel configuration and is given by
CM = CEIL { [20* log10 ((v_norm®) ;me) - 20 * 10g10 ((v_norm ref3) mo)] / k, 0.22}
Where

ETSI



3GPP TS 34.121-1 version 10.2.1 Release 10

69

ETSI TS 134 121-1 V10.2.1 (2012-04)

CEIL { x, 0.22} means rounding upwards to closest 0.22dB with 0.5 dB granularity, i.e. CM [0.22, 0.72, 1.22,

1.72,2.22,2.72,3.22, 3.72]
kis1.66 for DC-HSUPA signals

v_normis the normalized voltage waveform of the input signal

v_norm_ref isthe normalized voltage waveform of the reference signal (12.2 kbps AMR Speech) and

20* logl0 ((v_norm ref?) .o = 1.52 dB

The normative reference for this requirement is TS 25.101 [1] clause 6.2.2A.

5.2BA.3 Test purpose

To verify that the error of the UE maximum output power with DC-HSUPA does not exceed the range prescribed by the
maximum output power and tolerance in table 5.2BA.6.

An excess maximum output power may interfere with other channels or other systems. A small maximum output power
decreases the coverage area.

5.2BA.4 Method of test

5.2BAA4.1

Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.

Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.

1) Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.41.

2) The UL Reference Measurement Channel and parameters are specified in Annex C.2.6 and C.11A. The DL
Reference Measurement Channel (FRC H-SET 1, QPSK) is specified in C.8.1.1.

3) AnE-DCH call isset up according to TS 34.108 [3] 7.3.14 with the following exceptions in the RADIO
BEARER SETUP message. These exceptions allow the beta values to be set according to table C.11A.1. and
each UL physical channel to be at constant power during the measurement. RF parameters are set up according
to table TBD. Settings for the serving cell are defined in table 5.2BA.5.

4) Enter the UE into loopback test mode 1 looping back HSDPA to E-DCH according to procedure 7.3.14.3in TS

34.108 [3] and start the loopback test

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.2BA.2: Contents of RADIO BEARER SETUP message: AM or UM (Test Loop Model)

Information Element

Value/Remark

UL Transport channel information for all transport
channels

- 2bit CTFC

- Power offset Information

- CHOICE Gain Factors

Signalled Gain Factors

- CHOICE mode

FDD

- Gain factor Rc

Value used in test: see Table C.11A.1.1

- Gain factor 3d

Value used in test: see Table C.11A.1.1

CHOICE channel requirement

Uplink DPCH info

- Power Control Algorithm

Algorithm1

Note: All other 2 bit CTFC values use computed gain factors as in the default message
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Table 5.2BA.3: Contents of RADIO BEARER SETUP message: AM or UM

Information Element Value/Remark
E-DCH info Uplink DPCH info
- E-DPDCH info
- E-DCH minimum set of E-TFCI 29
- Reference E-TFCls 1
- Reference E-TFCI 29
- Reference E-TFCI PO 12
- Minimum reduced E-DPDCH gain factor 30/15
- Maximum channelisation codes Sf16

Table 5.2BA.4: Contents of RADIO BEARER SETUP message: AM or UM

Information Element

Value/Remark

CHOICE channel requirement
- Power Control Algorithm

- AACK

Uplink DPCH info
Algorithm1

Value used in test: see Table C.11A.1.1

- ANACK

Value used in test: see Table C.11A.1.1

- Ack-Nack repetition factor

3 (required for continuous HS-DPCCH
signal)

E-DCH info

- E-DPCCH/DPCCH power offset

Value used in test: see Table C.11A.1.1

Downlink HS-PDSCH Information

- Measurement Feedback Info

- CQI Feedback cycle, k 4 ms
- CQI repetition factor 2 (required for continuous HS-DPCCH
signal)

- Acq

Value used in test: see Table C.11A.1.1

HS-DPCCH and E-DCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.2BA.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_RACH dBm +21
Tor (S€€ notes 1 and 2) dBm/3.84 -86
MHz
NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.
NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

Procedure

1) Set the Absolute Grant according to Table C.11A.1.1.

2)

The SS starts transmitting HSDPA and the UE |oops the received data back on E-DCH.

3) Generate suitable TPC commands to each individual carrier from the SSto set the total power in each of the
assigned carriers to be equal to each other within + 1dB and the total output power of the UE to be at least 7.5dB
lower than the maximum output power. Wait 150ms.

4) Set and send continuously Up power control commands to both carriers to the UE and wait 150ms.

5) Measure the mean power of the UE. The mean power shall be averaged over at least one timeslot.

6) The SSshal verify that UE is still inaDC-HSUPA call by verifying that UE transmits signal on each carrier. If
UE is not transmitting signal on each carrier the SS shall fail the UE in thistest.
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5.2BA.5 Test requirements

The maximum output power with DC-HSUPA, derived in step 6), shall not exceed the range prescribed by the
maximum output power and tolerance in table 5.2BA..6.

The UL reference measurement channel for TX test will be set as defined in C.11A.1 with the power ratio between HS-
DPCH, DPCCH, DPDCH, E-DPCCH and E-DPDCH being set to the values defined in table C.11A.1.1.

Table 5.2BA.6: Maximum Output Power for DC-HSUPA test

Sub-test in Power Class 3 Power Class 4
table C.11A.1.1 Power Tol Power Tol
(dBm) (dB) (dBm) (dB)
1 +22.5 +3.2/-3.7 +19.5 +4.2/-2.7

NOTEL: 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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis givenin clause F.4.

5.2C UE relative code domain power accuracy

5.2C.1 Definition and applicability

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of
individual code powers relative to the total power of all active codes. The measure of accuracy is the difference between
two dB ratios:

UE Relative CDP accuracy = (Measured CDP ratio) — (Nominal CDP ratio)
where
Measured CDP ratio = 10*|og((Measured code power) / (Measured total power of all active codes))
Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))
The nominal CDP of acodeis relative to the total of all codes and is derived from beta factors.

When the UE uses 16QAM modulation a correction factor shall be applied to the B value used to compute the
Nominal CDP equal to { A;*(0.4472)"2 + A,*(1.3416)"2+ Ag*(-0.4472)"2 + A*(-1.3416)"2} "> where A, A,, Az and
A, are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.

The sum of all nominal CDPs will equa 1 by definition.

NOTE: The above definition of UE relative CDP accuracy is independent of variationsin the actual total power
of the signal and of noise in the signal that falls on inactive codes.

The requirements and this test apply for Release 6 and later releases to all types of UTRA for the FDD UE that support
HSDPA but not E-DCH.

5.2C.2 Minimum Requirements

The required accuracy of the UE relative CDP is given in table 5.2C.1. The UE relative CDP accuracy shall be
maintained over the period during which the total of all active code powers remains unchanged or one timedlot,
whichever isthe longer.

Table 5.2C.1: UE Relative CDP accuracy

Nominal CDP ratio Accuracy (dB)
2-10dB +1.5

-10dBto=-15dB +2.0

-15dBto 2-20 dB +2.5

The normative reference for this requirement is TS 25.101 [1] clause 6.2.3.
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5.2C.3 Test purpose

To verify that the UE relative code domain power accuracy meets the requirements given in table 5.2C.4.

5.2C.4 Method of test
5.2C.4.1 Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.

Frequenciesto be tested: mid range; see clause G.2.4.

1)
2)

3)

4)

Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.1.

The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK version) are
specified in Annex C.10.1 and C.8.1.1.

An HSDPA call is set up according to TS 34.108 [ 3] clause 7.3.6. RF parameters are set up according to table
E.5.1 and table E.5.10. Settings for the serving cell are defined in table 5.2C.2.

Enter the UE into loopback test mode 1 in the presence of HSDPA and start the loopback test.

Table 5.2C.2: Settings for the serving cell during the measurement of HS-DPCCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.2C.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_ RACH dBm +21
Tor (S€€ notes 1 and 2) dBm/3.84 -86

MHz
NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.

NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA.

5.2C.4.2 Procedure

1)

2)

3)

4)
5)

Send the TRANSPORT CHANNEL RECONFIGURATION message to set the beta values defined in table
C.10.1.4 subtest 1 and the DPCH frame offset according the HS-DPCCH half slot offset required for
measurements. Thiswill create a signal with arepeat pattern of 12ms. The Uplink DPCH Power Control Info
shall specify the Power Control Algorithm as algorithm 2 for interpreting TPC commands.

Generate suitable TPC commands from the SS to set the output power of the UE, when the HS-DPCCH is not
transmitted, measured at the UE antenna connector, to be in the range 0 dBm =+ 2dB. Thisisanominal setting
and not part of the test requirements.

Send alternating “0" and “1” TPC commands in the downlink so as to satisfy the condition of obtaining
TPC_cmd =0.

Start transmitting HSDPA Data.

Figure 5.2C.1 shows the 12ms cycle created when using the TRANSPORT CHANNEL RECONFIGURATION
message from Annex | with the test specific message content defined below and with TPC_cmd=0. Measure the
relative code domain power of each active code at the measurement points specified in figure 5.2C.1. Each
measurement is over a half slot period. Point 1 isthe half dot prior to the ACK/NACK. Point 2 is the first half
slot of the ACK/NACK, point 3 isthefirst half slot of the CQI and point 4 isthe first half dot after the CQI. The
25us transient periods at the end of each half slot period shall not beincluded. The nominal UE relative code
domain power for each active code at each point is defined in table 5.2C.3. The required accuracy which isthe
difference between the expected and measured code domain power shall meet the test requirements givenin
table 5.2C.4.
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Specific Message Contents

All messages indicated above shall use the same content as described in the default message content in clause 9 of TS
34.108 [3], except the TRANSPORT CHANNEL RECONFIGURATION message which isdefined in Annex |. The
test specific content for the TRANSPORT CHANNEL RECONFIGURATION message is as follows:

Information Element Value/remark
- Ack-Nack repetition factor
- CQI repetition factor

e
©

|
L

cal
cal
cal
cal

®
'

ACK/NACK
cal
cal

ACK/NAC

Subframe n+4 | Subframe n+5

I

Subframe n+3

.

Subframe n+2

Subframe n Subframe n+1

o

Figure 5.2C.1: Transmit power profile showing measurement points

5.2C.5 Test requirements

For the expected relative code domain power ratios given in table 5.2C.3 the UE shall meet the UE relative code
domain power accuracy test requirements given in Table 5.2C.4.

Table 5.2C.3: UE relative code domain power nominal ratios

Sub-testin | Measure Expected relative code domain power in dB
table ment
C.10.1.4 point DPCCH DPDCH HS-DPCCH

1 -17.6 -0.08 OFF

1 2 -17.9 -0.4 -11.8
3 -17.8 -0.3 -13.7
4 -17.6 -0.08 OFF
1 -4.1 -2.1 OFF

2 2 -8.2 -6.2 -2.1
3 71 52 3
4 41 2.1 OFF
1 11 6.5 OFF

3 2 -7.2 -12.7 -1.2
3 -5.8 -11.3 -1.8
4 -1.1 -6.5 OFF
1 -0.3 -11.8 OFF

4 2 71 -18.5 1
3 -5.6 -17.1 -1.5
4 -0.3 -11.8 OFF
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Table 5.2C.4: UE relative code domain power accuracy test requirements

Nominal CDP ratio Accuracy (dB)
=>-10dB +1.7

-10dBto2-15dB +2.3

-15dB to 2-20 dB +2.9

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.2D UE Relative Code Domain Power Accuracy for HS-DPCCH
and E-DCH

5.2D.1 Definition and applicability

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of
individual code powers relative to the total power of all active codes. The measure of accuracy is the difference between
two dB ratios:

UE Relative CDP accuracy = (Measured CDP ratio) — (Nominal CDP ratio)
where
Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))
Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))
The nominal CDP of acodeis relative to the total of all codes and is derived from beta factors.
When the UE uses 16QAM modulation a correction factor shall be applied to the B value used to compute the
Nominal CDP equal to { A;*(0.4472)"2 + A,*(1.3416)"2+ Az*(-0.4472)"2 + A*(-1.3416)"2} > where A, A,, Az and
A, are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.
The sum of al nominal CDPswill equal 1 by definition.

NOTE: The above definition of UE relative CDP accuracy is independent of variationsin the actual total power
of the signal and of noise in the signal that falls on inactive codes.

The requirements and this test apply for Release 6 and later releasesto all types of UTRA for the FDD UE that support
HSDPA and E-DCH.

5.2D.2 Minimum Requirements

The reguired accuracy of the UE relative CDP is given in table 5.2D.1. The UE relative CDP accuracy shall be
maintained over the period during which the total of all active code powers remains unchanged or one timeslot,
whichever isthe longer.

Table 5.2D.1: UE Relative CDP accuracy

Nominal CDP ratio Accuracy (dB)
2-10dB +1.5

-10dBto2-15dB +2.0

-15dBto2-20dB +2.5

The normative reference for this requirement is TS 25.101 [1] clause 6.2.3.

5.2D.3 Test purpose

To verify that the UE relative code domain power accuracy meets the requirements given in table 5.2D.8.
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1) Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.1.

2) The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK version) are

specified in Annex C.11.1 and C.8.1.1.

3) AnE-DCH call isset up according to TS 34.108 [3] 7.3.9 with the following exceptionsin the RADIO BEARER
SETUP messages. These exceptions allow the beta values to be set according to table C.11.1.3 and each UL
physical channel to be at constant power at the start of the measurement. RF parameters are set up according to
table E.5A.1. Settings for the serving cell are defined in table 5.2D.6.

4) Enter the UE into loopback test mode 1 looping back both the 12.2kbps RMC and HSDPA to E-DCH, and start

the loopback test.

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.2D.2 Contents of RADIO BEARER SETUP message: AM or UM (Test Loop Model)

Information Element

Value/Remark

UL Transport channel information for all transport
channels
- 2bit CTFC

- Power offset Information
- CHOICE Gain Factors
- CHOICE mode

- Gain factor Rc
- Gain factor 3d

Signalled Gain Factors
FDD

Value used in test: see Table C.11.1.3
Value used in test: see Table C.11.1.3

Note: All other 2 bit CTFC values use computed gain factors as in the default message

Table 5.2D.3: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) for Sub-

tests 1,2,4
Information Element Value/Remark
E-DCH info Uplink DPCH info
- E-DPDCH info
- Reference E-TFCls 5 E-TFCls
- Reference E-TFCI 11
- Reference E-TFCI PO 4
- Reference E-TFCI 67
- Reference E-TFCI PO 18
- Reference E-TFCI 71
- Reference E-TFCI PO 23
- Reference E-TFCI 75
- Reference E-TFCI PO 26
- Reference E-TFCI 81
- Reference E-TFCI PO 27
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Table 5.2D.4: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) for Sub-

test 3

Information Element

Value/Remark

E-DCH info
- E-DPDCH info
- Reference E-TFCls
- Reference E-TFCI
- Reference E-TFCI PO
- Reference E-TFCI
- Reference E-TFCI PO

Uplink DPCH info

2 E-TFCIs
11

4

92

18

Table 5.2D.5 Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA)

Information Element

Value/Remark

CHOICE channel requirement
- Power Control Algorithm

- AACK

Uplink DPCH info
Algorithm2

Value used in test: see Table C.11.1.3

- ANACK

Value used in test: see Table C.11.1.3

- Ack-Nack repetition factor

3 (required for continuous HS-DPCCH
signal)

E-DCH info

- E-DPCCH/DPCCH power offset

Value used in test: see Table C.11.1.3

Downlink HS-PDSCH Information

- Measurement Feedback Info

- CQI Feedback cycle, k 4 ms
- CQI repetition factor 2 (required for continuous HS-DPCCH
signal)

~Acq

Value used in test: see Table C.11.1.3

Table 5.2D.6: Settings for the serving cell during the measurement of UE Relative Code Domain
Power Accuracy with HS-DPCCH and E-DCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.2B.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX RACH dBm +21
Tor (S€€ notes 1 and 2) dBm/3.84 -86

MHz
NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.

NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

5.2D.4.2 Procedure

1) Set the Absolute Grant according to Table C.11.1.3.

2) The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.

3) Generate suitable TPC commands from the SS to set the output power of the UE to be in the range 15dBm
+ 2dB.

4) Confirm that the E-TFCI transmitted by the UE is equal to the target E-TFCI in Table C.11.1.3. If the E-TFCI
transmitted by the UE is not equal to the target E-TFCI, then fail the UE.

5) Send alternating “0” and “1” TPC commandsin the downlink so asto satisfy the condition of obtaining

TPC_cmd =0.
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6)

7)

8)

Send Absolute Grants in a repeating pattern starting with the value according to Table C.11.1.3 and alternating

between this value and an Absolute Grant Index of Zero_Grant. This will generate a repeating pattern on the E-
DPDCH(s) with alevel corresponding to the sending of Scheduling Information every other 10ms E-DCH TTI

asshown in Figure 5.2D.1.

TTI1 TTI 2
10 ms 10ms

Figure 5.2D.1: Transmit power profile showing measurement points

Measure the relative code domain power of each active code at the measurement points specified in Figure
5.2D.1. Each measurement is made over one timeslot. Measurement point 1 isthe last timeslot before TTI1.
Measurement point 2 isthe first timeslot of TTI1 and measurement point 3 isthe first timesot of TTI2. The 25us
transient periods at the ends of each measured timeslot shall not be included. The nominal UE relative code
domain power for each active code at each point is defined in table 5.2D.7. The required accuracy which isthe
difference between the expected and measured code domain power shall meet the test requirements givenin
table 5.2D.8.

Repeat steps 1 through 7 for the other combinations of beta values for sub-tests 1, 2, 3, and 4 asgiven in Table
C.11.13.

5.2D.5 Test requirements

For al UE relative code domain power nominal ratios given in table 5.2D.7 > -20 dB the UE shall meet the UE relative
code domain power accuracy test requirements given in Table 5.2D.8.

Table 5.2D.7: UE relative code domain power nominal ratios

Sub-Test | Measure Expected Relative Code Domain Power in dB
in Table -ment
c11.13 | Point DPCCH DPDCH | HS-DPCCH | E-DPCCH | E-DPDCH1 | E-DPDCH2
1 -9.3 -6.6 -3.3 -7.3 -18.9 OFF
1 2 -18.5 -15.8 -12.5 -16.5 -0.5 OFF
3 -9.3 -6.6 -3.3 -7.3 -18.9 OFF
1 -11.9 -3.9 -5.8 -5.8 -21.4 OFF
2 2 -14.0 -6.0 -8.0 -8.0 -4.1 OFF
3 -11.9 -3.9 -5.8 -5.8 -21.4 OFF
1 -9.8 -14.2 -3.7 -3.7 -19.3 OFF
3 2 -14.6 -19.1 -8.6 -8.6 -4.7 -4.7
3 -9.8 -14.2 -3.7 -3.7 -19.3 OFF
1 -17.9 -0.4 -11.9 -17.9 -27.5 OFF
4 2 -19.7 -2.2 -13.7 -19.7 -4.7 OFF
3 -17.9 -0.4 -11.9 -17.9 -27.5 OFF

Table 5.2D.8: UE relative code domain power accuracy test requirements

Nominal CDP ratio Accuracy (dB)
2-10dB +1.7

-10dB to 2-15dB +2.3

-15dB to 2-20 dB +2.9
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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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.2DA UE Relative Code Domain Power Accuracy for DC-HSUPA
with QPSK
Editor’ s note: Thistest caseis not completed yet. Following aspects are missing:
- Initial conditions have not been finalised

- There may be more test points defined for this test case in coming meetings

5.2DA.1 Definition and applicability

The requirement and corresponding measurements apply to each individual carrier when the total power in each of the
assigned carriersis egual to each other

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of
individual code powersin acarrier relative to the total power of all active codesin that carrier. The measure of accuracy
is the difference between two dB ratios measured per carrier configured on the uplink:

UE Relative CDP accuracy = (Measured CDP ratio) - (Nominal CDP ratio)
where
Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))
Nominal CDP ratio = 10*log((Nomina CDP) / (Sum of all nominal CDPs))

The nominal CDP of acodeisrelative to the total of all codesin each carrier and is derived from beta factors. The sum
of al nominal CDPswill equal 1 by definition.

NOTE: The above definition of UE relative CDP accuracy is independent of variationsin the actual total power
of the signal in each carrier and of noise in the signal that falls on inactive codes.

The requirements and this test apply for Release 9 and later releases to all types of UTRA for the FDD UE that support
HSDPA and Dual Cell E-DCH.

5.2DA.2 Minimum Requirements

The required accuracy of the UE relative CDP is given in table 5.2DA.1. The UE relative CDP accuracy shall be
maintained over the period during which the total of all active code powers remains unchanged or one timeslot,
whichever isthe longer.

Table 5.2DA.1: UE Relative CDP accuracy

Nominal CDP ratio Accuracy (dB)
2-10dB +1.5
-10dBto2-15dB +2.0
-15dBto2-20dB +2.5
-20dB to 2 -30 dB +3.0

The normative reference for this requirement is TS 25.101 [1] clause 6.2.3A.

5.2DA.3 Test purpose

To verify that the UE relative code domain power accuracy for DC-HSUPA mesets the requirements given in table
5.2DA.7.
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5.2DA.4 Method of test

5.2DA.4.1 Initial conditions
Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: mid range; see clause G.2.4.
1) Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.41.

2) The UL Reference Measurement Channel and parameters are specified in Annex C.2.6 and C.11A. The DL
Reference Measurement Channel (FRC H-SET 1, QPSK) is specified in C.8.1.1.

3) AnE-DCH call isset up according to TS 34.108 [3] 7.3.14 with the following exceptions in the RADIO
BEARER SETUP message. These exceptions allow the beta values to be set according to table C.11A.1.1 and
each UL physical channel to be at constant power at the start of the measurement. RF parameters are set up
according to table E.TBD. Settings for the serving cell are defined in table 5.2DA 5.

4) Enter the UE into loopback test mode 1 looping back HSDPA to E-DCH, and start the loopback test.
See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.2DA.2: Contents of RADIO BEARER SETUP message: AM or UM (Test Loop Model)

Information Element

Value/Remark

channels
- 2bit CTFC

- Power offset Information
- CHOICE Gain Factors
- CHOICE mode

- Gain factor Rc
- Gain factor 3d

UL Transport channel information for all transport

Signalled Gain Factors
FDD

Value used in test: see Table C.11A.1.1
Value used in test: see Table C.11A.1.1

Note: All other 2 bit CTFC values use computed gain factors as in the default message

Table 5.2DA.3: Contents of RADIO BEARER SETUP message: AM or UM

Information Element

Value/Remark

E-DCH info
- E-DPDCH info

- Reference E-TFCls
- Reference E-TFCI
- Reference E-TFCI PO
- Reference E-TFCI
- Reference E-TFCI PO

Uplink DPCH info

2 ETFCIs
11

4

29

12
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Table 5.2DA.4: Contents of RADIO BEARER SETUP message: AM or UM

Information Element Value/Remark
CHOICE channel requirement Uplink DPCH info
- Power Control Algorithm Algorithm2
- Apck Value used in test: see Table C.11A.1.1
- Ayack Value used in test: see Table C.11A.1.1
- Ack-Nack repetition factor 3 (required for continuous HS-DPCCH
signal)
E-DCH info
- E-DPCCH/DPCCH power offset Value used in test: see Table C.11A.1.1

Downlink HS-PDSCH Information
- Measurement Feedback Info

- CQI Feedback cycle, k 4 ms

- CQI repetition factor 2 (required for continuous HS-DPCCH
signal)

- ACQI Value used in test: see Table C.11A.1.1

Table 5.2DA.5: Settings for the serving cell during the measurement of UE Relative Code Domain
Power Accuracy for DC-HSUPA with QPSK

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.2BA.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_ RACH dBm +21
Tor (S€€ notes 1 and 2) dBm/3.84 -86

MHz
NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.

NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

5.2DA.4.2  Procedure
1) Set the Absolute Grant according to Table C.11A.1.3.
2) The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.

3) Generate suitable TPC commands to each individual carrier from the SSto set the total power in each of the
assigned carriers to be equal to each other within + 1dB and the total output power of the UE to be in the range
15dBm + 2dB.

4) Confirm that the E-TFCI transmitted by the UE is equal to the target E-TFCI in Table C.11A.1.1. If the E-TFCI
transmitted by the UE is not equal to the target E-TFCI, then fail the UE.

5) Send alternating “0” and “1” TPC commandsin the downlink so asto satisfy the condition of obtaining
TPC_cmd = 0. Thistest step is expected to keep the total power in each of the assigned carriers to be equal to
each other within + 1dB and the total output power of the UE to be in the range 15dBm + 2dB during the relative
code domain power measurements performed at next step.

6) Measure the relative code domain power of each active code on each uplink frequency. Each measurement is
made over one timeslot. The nominal UE relative code domain power for each active code is defined in table
5.2DA.6. The required accuracy which is the difference between the expected and measured code domain power
shall meet the test requirements given in table 5.2DA.7.

5.2DA.5 Test requirements

For all UE relative code domain power nominal ratios given in table 5.2DA.6 the UE shall meet the UE relative code
domain power accuracy test requirements given in Table 5.2DA.7.
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Table 5.2DA.6: UE relative code domain power nominal ratios

Sub-Test Expected Relative Code Domain Power in dB
énl-{zbi% Primary Uplink Frequency Secondary Uplink Frequency
DPCCH HS-DPCCH E-DPCCH E-DPDCH | DPCCH E-DPCCH E-DPDCH
1 -5.8 -15.3 -15.3 -1.7 -5.6 -15.2 -1.6

Table 5.2DA.7: UE relative code domain power accuracy test requirements

Nominal CDP ratio Accuracy (dB)
2-10dB +1.7

-10dBto=-15dB +2.3

-15dBto2-20dB +2.9

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.2E UE Relative Code Domain Power Accuracy for HS-DPCCH
and E-DCH with 16QAM

5.2E.1 Definition and applicability

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of
individual code powers relative to the total power of all active codes. When the UE uses 16QAM modulation on any of
the uplink code channels the |Q origin offset power shall be removed from the Measured CDP ratio; however, the
removed relative 1Q origin offset power (relative carrier leakage power) also has to satisfy the applicable requirement.
The measure of accuracy is the difference between two dB ratios:

UE Relative CDP accuracy = (Measured CDP ratio) — (Nominal CDP ratio)
where
Measured CDP ratio = 10*|og((Measured code power) / (Measured total power of all active codes))
Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))
The nominal CDP of acode isrelative to the total of all codes and is derived from beta factors.
When the UE uses 16QAM modulation a correction factor shall be applied to the B value used to compute the
Nominal CDP equal to { A;*(0.4472)"2 + A,*(1.3416)"2+ Az*(-0.4472)"2 + A*(-1.3416)"2} “> where A, A,, Az and
A, are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.
The sum of all nominal CDPs will equa 1 by definition.

NOTE: The above definition of UE relative CDP accuracy is independent of variationsin the actual total power
of the signal and of noise in the signal that falls on inactive codes.

The requirements apply for Release 7 and later releases for all types of UTRA for the FDD UE that support E-DCH
16QAM UE capability category 7. Thistest applies only to UE that support HSDPA and E-DCH.

5.2E.2 Minimum Requirements
The required accuracy of the UE relative CDP is given in table 5.2E.1. The UE relative CDP accuracy shall be

maintained over the period during which the total of all active code powers remains unchanged or one timedlot,
whichever isthe longer.
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Table 5.2E.1: UE Relative CDP accuracy, HS-DPCCH and E-DCH with 16QAM

Nominal CDP ratio Accuracy (dB)
=>-10dB +1.5

-10dBto2-15dB +2.0

-15dBto2-20dB +2.5

-20 dB to 2 -30 dB +3.0

The normative reference for this requirement is TS 25.101 [1] clause 6.2.3.

5.2E.3 Test purpose

To verify that the UE relative code domain power accuracy meets the requirements given in table 5.2E.6.

5.2E.4 Method of test

5.2E4.1 Initial conditions
Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: mid range; see clause G.2.4.
1) Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.1.

2) The UL Reference Measurement Channel and the DL Fixed Reference Channels (FRC H-Set 1,16QAM) are
specified in Annex C.11.1 and C.8.1.1. The payload of the transport block for the DL Fixed Reference Channels
shall be PRBS data.

3) AnE-DCH call isset up according to TS 34.108 [3] 7.3.9 with the following exceptionsin the RADIO BEARER
SETUP messages. These exceptions allow the beta values to be set according to table C.11.1.4 and each UL
physical channel to be at constant power at the start of the measurement. RF parameters are set up according to
table E.5A.1. Settings for the serving cell are defined in table 5.2E.4. Uplink SRB for DCCH mapped on E-DCH
and downlink SRB for DCCH on DCH. E-DCH is configured with 2ms TTI.

4) Enter the UE into loopback test mode 1 looping back HSDPA to E-DCH, and start the loopback test.
See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.
Table 5.2E.2: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) for Sub-

test 1
Information Element Value/Remark
E-DCH info Uplink DPCH info
- E-DPCCH info
- E-DPDCH power interpolation FALSE
- E-DPDCH info
- E-TFCI Table Index 2
- Reference E-TFCls 3 E-TFCls
- Reference E-TFCI 105
- Reference E-TFCI PO 12
- Reference E-TFCI 116
- Reference E-TFCI PO 14
- Reference E-TFCI 127
- Reference E-TFCI PO 16
- Max Channelisation Codes SF4x2 and SF2x2
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AM or UM (E-DCH and HSDPA)

Information Element Value/Remark
CHOICE channel requirement Uplink DPCH info
- Power Control Algorithm Algorithm2
- Apck Value used in test: see Table C.11.1.4
- Ayack Value used in test: see Table C.11.1.4
- Ack-Nack repetition factor 3 (required for continuous HS-DPCCH
signal)
E-DCH info
- E-DPCCH info
- E-DPCCH/DPCCH power offset Value used in test: see Table C.11.1.4
- E-TFC Boost Info
- E-TFCI boost Value used in test: see Table C.11.1.4
- Delta T2TP 12 dB
- UL 16QAM settings
- BetaEd gain E-AGCH table selection 1
Downlink HS-PDSCH Information
- Measurement Feedback Info
- CQI Feedback cycle, k 4 ms
- CQI repetition factor 2 (required for continuous HS-DPCCH
signal)
- ACQI Value used in test: see Table C.11.1.4

Table 5.2E.4: Settings for the serving cell during the measurement of UE Relative Code Domain
Power Accuracy with HS-DPCCH and E-DCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.2E.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_ RACH dBm +21
Tor (S€€ notes 1 and 2) dBm/3.84 -86

MHz
NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.

NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

52E.4.2 Procedure

1) Set UE to maximum output power accordingto 5.2.B.4.2 steps1to 8,
measurement channel parameterslisted in Table C.11.1.4.

with the exceptions for UL reference

2) Send alternating “0” and “1" TPC commandsin the downlink so asto satisfy the condition of obtaining

TPC_cmd =0.

3) Send Absolute Grantsin arepeating pattern starting with the value according to Table C.11.1.4 and alternating
between this value and an Absolute Grant Index of Zero_Grant. This will generate a repeating pattern on the E-
DPDCH(s) with alevel corresponding to the sending of Scheduling Information every other 2msE-DCH TTI as

shown in Figure 5.2E.1.
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Figure 5.2E.1: Transmit power profile showing measurement points

4) Measure the relative code domain power of each active code at the measurement points specified in Figure
5.2E.1. Each measurement is made over one timeslot. Measurement point 1 isthe last timeslot before TTI1.
Measurement point 2 isthe first timeslot of TTI1 and measurement point 3 isthe first timesot of TTI2. The 25us
transient periods at the ends of each measured timeslot shall not be included. The nominal UE relative code
domain power for each active code at each point is defined in table 5.2E.5. The required accuracy whichisthe
difference between the expected and measured code domain power shall meet the test requirements given in
table 5.2E.6.

5.2E.5 Test requirements

For al UE relative code domain power nominal ratios given in table 5.2E.5 > -30 dB the UE shall meet the UE relative
code domain power accuracy test requirements given in Table 5.2E.6.

Table 5.2E.5: UE relative code domain power nominal ratios

Sub-Test Meas Expected Relative Code Domain Power in dB
inTable : E-DPDCH | E-DPDCH | E-DPDCH
c1114 | Pont | DPCCH | HS-DPCCH | E-DPCCH 1 ) 3.4
1 -9.6 -3.6 -3.6 -19.1 OFF OFF
1 2 -13.4 7.4 7.4 7.4 7.4 -9.4
3 -9.6 -3.6 -3.6 -19.1 OFF OFF

Table 5.2E.6: UE relative code domain power accuracy test requirements, HSDPA and E-DCH with

16QAM
Nominal CDP ratio Accuracy (dB)
2-10dB +1.7
-10dBto=-15dB +2.3
-15dB to 2-20 dB +2.9
-20 dB to 2 -30 dB [+3.5]

NOTE 1: 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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

For the measurement pointsin which UE uses 16QAM modulation the correction factor in the
measurements shall be applied to the B value used to compute the Nominal CDP equal to
{A*(0.4472)"2 + A,*(1.3416)"2+ As*(-0.4472)"2 + A,*(-1.3416)"2} " where A, A,, Az and A, are the
fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.

NOTE 2:
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5.3 Frequency Error
5.3.1 Definition and applicability

The frequency error is the difference between the RF modulated carrier frequency transmitted from the UE and the
assigned frequency. The UE transmitter tracks to the RF carrier frequency received from the Node B. These signals will
have an apparent error due to Node B frequency error and Doppler shift. In the later case, signals from the Node B must
be averaged over sufficient time that errors due to noise or interference are allowed for within the minimum
requirements specified in 5.3.2.

The UE shall use the same frequency source for both RF frequency generation and the chip clock.

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

5.3.2 Minimum Requirements

The UE modulated carrier frequency shall be accurate to within +0,1 ppm observed over a period of one timeslot
compared to the carrier frequency received from the Node B.

The normative reference for thisrequirement is TS 25.101 [1] clause 6.3.

5.3.3 Test purpose

To verify that the UE carrier frequency error does not exceed +0,1 ppm. This requirement is tested with the UE receiver
at the reference sensitivity.

An excess error of the carrier frequency increases the transmission errors in the up link own channel.

Thistest verifies the ability of the receiver to derive correct frequency information for the transmitter, when locked to
the DL carrier frequency.

534 Method of test

5.34.1 Initial conditions

Test environment for UE without vibration sensitive components: normal, TL/VL, TL/VH, TH/VL, TH/VH; see clauses
G.21and G.2.2.

Test environment for other UE: normal, TL/VL, TL/VH, TH/VL, TH/VH, vibration; see clauses G.2.1, G.2.2 and G.2.3.
NOTE: “UE without vibration sensitive components’ is declared in table A.12 of [32].

Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SS to the UE antenna connector as shownin figure A.1.

2) A call isset up according to the Generic call setup procedurein TS34.108 [3] sub clause 7.3.2, and RF
parameters (DPCH_Ec and lor) are set up according to table 6.2.2. The relative power level of other downlink
physical channelsto the DPCH_Ec are set up according to clause E.3.2.

3) Enter the UE into loopback test mode and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.
5.3.4.2 Procedure

1) Set and send continuously Up power control commands to the UE until the UE reaches its maximum output
power.

2) Measure the frequency error deltaf, using the Global In-Channel-Tx-test (annex B).

5.35 Test Requirements

For al measurements, the frequency error, derived in step 2), shall not exceed £(0,1 ppm + 10 Hz).
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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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.3A  Frequency Error for DC-HSUPA
5.3A.1 Definition and applicability

The frequency error for DC-HSUPA s the difference, for each carrier, between the RF modulated carrier frequency
transmitted from the UE and the assigned frequency. The UE transmitter tracks to the RF carrier frequencies received
from the Node B. These signals will have an apparent error due to Node B frequency error and Doppler shift. Inthe
later case, signals from the Node B must be averaged over sufficient time that errors due to noise or interference are
allowed for within the minimum requirements specified in 5.3A.2.

The UE shall use the same frequency source for both RF frequency generation and the chip clock.

The requirements and this test apply for Release 9 and later releases to all types of UTRA for the FDD UE that support
HSDPA and Dual Cell E-DCH.

5.3A.2 Minimum Requirements

The UE modulated carrier frequency per carrier shall be accurate to within +0,1 ppm observed over a period of one
timeslot compared to the carrier frequencies received from the Node B. If the signal from one Node B cell is out-of-
sync, the UE modulated carrier frequency shall be compared to the remaining carrier frequency received from the other
Node B cell.

The normative reference for thisrequirement is TS 25.101 [1] clause 6.3A.

5.3A.3 Test purpose

To verify that the UE carrier frequency error, on each carrier, does not exceed +0,1 ppm. This requirement is tested with
the UE receiver at the reference sensitivity.

An excess error of the carrier frequency increases the transmission errors in the up link own channel.

Thistest verifies the ability of the receiver to derive correct frequency information for the transmitter, when locked to
the DL carrier frequencies.

5.3A.4 Method of test
5.3A.4.1 Initial conditions

Test environment for UE without vibration sensitive components: normal, TL/VL, TL/VH, TH/VL, TH/VH; see clauses
G.21and G.2.2.

Test environment for other UE: normal, TL/VL, TL/VH, TH/VL, TH/VH, vibration; see clauses G.2.1, G.2.2 and G.2.3.
NOTE: “UE without vibration sensitive components’ is declared in table A.12 of [32].

Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SS to the UE antenna connector as shown in figure A.41.

2) A call isset up according to the Generic call setup procedure specified in TS34.108 [3] sub clause 7.3.14, and
RF parameters (DPCH_Ec and lor) are set up according to table 6.2A.1. The relative power level of other
downlink physical channelsto the DPCH_Ec are set up according to clause E.5.1.

3) Enter the UE into loopback test mode and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.
5.3A4.2 Procedure

1) Set the UE to maximum output power according to 5.2BA.4.2 steps 1 to 4.
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2) Measure the frequency error deltaf on each of the two assigned channel frequencies, using the Global In-
Channel-Tx-test (annex B).

5.3A.5 Test Requirements
For al measurements, the frequency error, derived in step 2), shall not exceed £(0,1 ppm + 10 Hz).

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.4 Output Power Dynamics in the Uplink

Power control is used to limit the interference level.

54.1 Open Loop Power Control in the Uplink
5411 Definition and applicability

Open loop power contral in the uplink is the ability of the UE transmitter to set its output power to a specific value. This
function is used for PRACH transmission and based on the information from Node B using BCCH and the downlink
received signal power level of the CPICH. The information from Node B includes transmission power of CPICH and
uplink interference power level.

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

5.4.1.2 Minimum requirements

The UE open loop power is defined as the mean power in atimeslot or ON power duration, whichever is available.
The UE open loop power control toleranceisgivenin table 5.4.1.1.

Table 5.4.1.1: Open loop power control tolerance

Normal conditions +9 dB
Extreme conditions +12 dB

The reference for thisrequirement is TS 25.101 [1] clause 6.4.1.

5.4.1.3 Test purpose

The power measured by the UE of the received signal and the signalled BCCH information are used by the UE to
control the power of the UE transmitted signal with the target to transmit at the lowest power acceptable for proper
communication.

The test stresses the ability of the receiver to measure the received power correctly over the receiver dynamic range.

The test purpose is to verify that the UE open loop power control tolerance does not exceed the described value shown
intable5.4.1.1.

An excess error of the open loop power control decreases the system capacity.

54.1.4 Method of test

54141 Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.

1) Connect the SS to the UE antenna connector as shownin figure A.1.
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2) Channel conditions are initially set up with received CPICH_RSCP >-85 dBm. The relative power level of
downlink physical channelsto lor are set up according to clause E.2.1. The parameter settings of the cell are set
up according to Table5.4.1.1a.

3) Switch on the phone.

4) After the UE has performed registration and entered idle mode, Tor is set up according to table 5.4.1.2. The
relative power level of downlink physical channelsto lor are set up according to clause E.2.1

5) A call isset up according to the Generic call setup procedurein [3] clause 7.3.1 with channel conditions
according the test parameters in table 5.4.1.3, The RACH procedure within the call setup is used for the test.

Table 5.4.1.1a: Settings for the serving cell

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number Channel 1
Qqualmin dB -24
Qrxlevmin dBm -115
UE TXPWR MAX RACH dBm 21
Preamble Retrans Max 1

Table 5.4.1.2: Test parameters for Open Loop Power Control (UE)

Parameter Level / Status Unit

Tor See table 5.4.1.3 dBm / 3,84 MHz

Table 5.4.1.3: Test parameters for Open Loop Power Control (SS)

Parameter RX Upper dynamic end RX-middle RX-Sensitivity level
lor (note 3) —25,0 dBm / 3,84 MHz —65,7 dBm / 3,84 MHz | <REFI,> dBm / 3,84 MHz
CPICH_RSCP (notes 3 and 4) -28,9 dBm -69,6 dBm <REFI,> +CPICH Ec/ lor
Primary CPICH DL TX power +19 dBm +28 dBm +19 dBm
Simulated path loss = Primary +47.9dB +97.6 dB Band I, IV, VI, X, XIX, XI,
CPICH DL TX power — XXI: +128.9 dB
CPICH_RSCP Band Il, V, VII, XI: +126.9

dB
Band IIl, VIII, XII, XIlI, XIV,
XX, XXII: +125.9 dB
Band IX: +127.9 dB
UL Band I, IV, VI, —75 dBm -101 dBm -110 dBm
interference X, XIX, XI, XXI
Band Il, V, VII —108 dBm
Band I, VIII, —-107 dBm
X1, X1, X1V,
XX, XXII
Band IX -109 dBm

Constant Value -10 dB -10dB -10dB

Expected nominal UE TX -37.1 dBm -13.4 dBm +8.9 dBm (note 2)

power (note 5)

NOTE 1: While the SS transmit power shall cover the receiver input dynamic range, the logical parameters: Primary
CPICH DL TX power, UL interference, Constant Value are chosen to achieve a UE TX power, located within
the TX output power dynamic range of a class 4 UE.

NOTE 2: Nominal TX output power <9 dBm allows to check the open loop power algorithm within the entire tolerance
range (9 dBm + 12 dB; 9 dBm + 12 dB = 21 dBm = max power class 4).

NOTE 3: <REFI,> is specified in Table 6.2.2, and CPICH_Ec / lor is specified in Table E.2.2. The power level of S-
CCPCH should be defined because S-CCPCH is transmitted during Preamble RACH transmission period.
The power level of S-CCPCH is set to —5.3 dB relative to Igr.

NOTE 4: The purpose of this parameter is to calculate the Expected nominal UE TX power.

NOTE 5: The Expected nominal UE TX power is calculated by using the equation in the clause 8.5.7 Open Loop
Power Control of TS 25.331 [8].
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54.1.4.2 Procedure

1) Setthe TX output level of the SSto obtain T, at the UE antenna connector. Ty, shall be according to table 5.4.1.3
(-25dBm/ 3,84 MHz).

2) Measurethe first RACH preamble mean power of the UE.
3) Repeat the above measurement for al SSlevelsintable 5.4.1.3.
5415 Test requirements

The deviation with respect to the Expected nominal UE TX power (table 5.4.1.3), derived in step 2), shall not exceed
the prescribed tolerance in table 5.4.1.4.

Table 5.4.1.4: Open loop power control tolerance

Normal conditions +10 dB
Extreme conditions +13 dB

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.4.1A Open Loop Power Control in the Uplink for DC-HSUPA

Editor's note: This test case is not complete. The following aspects are missing:
- Test tolerances are not in place in Annex F

54.1A.1 Definition and applicability

Open loop power control in the uplink for DC-HSUPA isthe ability of the UE transmitter to set its output power, for
each carrier, to a specific value. This function isused for initial Dual Cell transmissionin CELL_DCH and based on the
information from Node B using RADIO BEARER SETUP message and the downlink received signal power level of the
CPICH.

The requirements and this test apply for Release 9 and later releases to all types of UTRA for the FDD UE that support
HSDPA and Dua Cell E-DCH.

5.4.1A.2 Minimum requirements
The UE open loop power is defined as the mean power in atimeslot or ON power duration, whichever is available.
The UE open loop power control tolerance per carrier isgivenintable 5.4.1A.1.

Table 5.4.1A.1: Open loop power control tolerance

Normal conditions +9 dB
Extreme conditions +12 dB

The reference for thisrequirement is TS 25.101 [1] clause 6.4.1.1A

5.4.1A.3 Test purpose

The power measured by the UE of the received signal and information in RADIO BEARER SETUP message are used
by the UE to control the power of the UE transmitted signal with the target to transmit at the lowest power acceptable
for proper communication.

The test stresses the ability of the receiver to measure the received power correctly over the receiver dynamic range.

The test purpose is to verify that the UE open loop power control tolerance does not exceed the described value shown
intable 5.4.1A.1 during Dual Cell E-DCH.

An excess error of the open loop power control decreases the system capacity.

ETSI



3GPP TS 34.121-1 version 10.2.1 Release 10 90 ETSI TS 134 121-1 V10.2.1 (2012-04)

54.1A4 Method of test
54.1A4.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.
Frequencies to be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SS to the UE antenna connector as shown in figure A.41.

2) Channel conditions areinitially set up with received CPICH_RSCP >-85 dBm. The relative power level of
downlink physical channelsto lor are set up according to clause E.5.0. The parameter settings of the cell are set
up according to Table 5.4.1A.1a.

3) Switch on the phone.

4) After the UE has performed registration and entered idle mode, Tor for primary and secondary serving cells are
set up according to table 5.4.1A.2.

5) A call isset up according to the Generic call setup procedure in TS34.108 [3] sub clause 7.3.14 with channel
conditions, for primary and secondary serving cells, according to the test parametersin table 5.4.1A.3 and
exception for information elementsin RADIO BEARER SETUP message as specified in table 5.4.1A.4. Send
continuously alternating power control commands to the UE. The entering to state CELL_DCH within the call
setup is used for the test.

6) The RF parameters are set up according to table 5.4.1A.3 for both primary and secondary serving cells.

Table 5.4.1A.1a: Settings for the serving cell

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number Channel 1
Qqualmin dB -24
Qrxlevmin dBm -115
UE TXPWR_MAX RACH dBm 21
Preamble Retrans Max 1

Table 5.4.1A.2: Test parameters for Open Loop Power Control (UE)

Parameter Level / Status Unit
lor See table 5.4.1A.3 dBm/ 3,84 MHz
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Table 5.4.1A.3: Test parameters for Open Loop Power Control (SS)

Parameter RX Upper dynamic end RX-middle RX-Sensitivity level
lor (note 3) -25,0 dBm / 3,84 MHz —65,7 dBm /3,84 MHz | <REFiy> dBm /3,84 MHz
CPICH_RSCP (notes 3 and 4) -28,9 dBm -69,6 dBm <REFly> +CPICH_Ec / lor
DPCCH Power offset -66 dB -84 dB Band I, IV, VI, IX, X, XI,

XIX, XXI: -108 dB

Band Il, IlI, V, VII, VIII, XII,

X1, X1V, XX, XXII: -106

dB

Expected nominal UE TX -37.1 dBm -14.4 dBm Band I, I, IV, V, VI, VII, X,

power (note 5) XI, XIX, XXI:+8.7 dBm

(note 2)
Band IlI, VIII, IX, XIlI, XIlI,
XIV, XX, XXII: +7.7 dBm

NOTE 1: While the SS transmit power shall cover the receiver input dynamic range, the logical parameter DPCCH
Power offset is chosen to achieve a UE TX power, located within the TX output power dynamic range of a
class 4 UE.

NOTE 2: Nominal TX output power <9 dBm allows to check the open loop power algorithm within the entire tolerance
range (9 dBm + 12 dB; 9 dBm + 12 dB = 21 dBm = max power class 4).

NOTE 3: <REFI,> is specified in Table 6.2.2, and CPICH_Ec / lor is specified in Table E.5.0.

NOTE 4: The purpose of this parameter is to calculate the Expected nominal UE TX power.

NOTE 5: The Expected nominal UE TX power is calculated by using the equation in the clause 8.5.3 Open Loop
Power Control of TS 25.331 [8].

Table 5.4.1A.4: Contents of RADIO BEARER SETUP message: AM or UM

Information Element Value/remark
Uplink radio resources
- Uplink DPCH info

- PC Preamble 0
- SRB Delay 7
- Power Control Algorithm Algorithm 2
- Uplink secondary cell info FDD
- PC Preamble 0
5.4.1A.4.2 Procedure

1) Setthe TX output level of the SSto obtain T, at the UE antenna connector. T, shall be according to table
5.4.1A.3 (-25dBm/ 3,84 MHz).

2) Measuretheinitial Dua Cell transmission mean power for each carrier.
3) Repeat the above measurement for all SSlevelsin table 5.4.1A.3.
5.4.1A5 Test requirements

The deviation with respect to the Expected nominal UE TX power (table 5.4.1A.3), derived in step 2), shall not exceed
the prescribed tolerance in table 5.4.1A. .

Table 5.4.1A.5: Open loop power control tolerance per carrier

Normal conditions +10 dB
Extreme conditions +13 dB

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis given in clause F.4.
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54.2 Inner Loop Power Control in the Uplink
5421 Definition and applicability

Inner loop power control in the uplink isthe ability of the UE transmitter to adjust its output power in accordance with
one or more TPC commands received in the downlink.

The power control step isthe change in the UE transmitter output power in response to asingle TPC command,
TPC_cmd, derived at the UE.

This clause does not cover all the requirements of compressed mode or soft handover.

The requirements and this test apply to al types of UTRA for the FDD UE.

5.4.2.2 Minimum requirements

The UE transmitter shall have the capability of changing the output power with astep size of 1 dB, 2 dB and 3 dB
according to the value of Atpc or Arp.Tpc, in the slot immediately after the TPC_cmd can be derived.

a) The transmitter output power step due to inner loop power control shall be within the range shownin
table5.4.2.1.

b) The transmitter aggregate output power step due to inner loop power control shall be within the range shown in
table 5.4.2.2. HereaTPC_cmd group isa set of TPC_cmd values derived from a corresponding sequence of TPC
commands of the same duration.

The inner loop power step is defined as the relative power difference between the mean power of the original
(reference) timeslot and the mean power of the target timeslot, not including the transient duration. The transient
duration is from 25us before the slot boundary to 25us after the slot boundary.

Table 5.4.2.1: Transmitter power control range

TPC cmd Transmitter power control range (all units are in dB)
1 dB step size 2 dB step size 3 dB step size
Lower Upper Lower Upper Lower Upper
+1 +0,5 +1,5 +1 +3 +1,5 +4,5
0 -0,5 +0,5 -0,5 +0,5 -0,5 +0,5
-1 -0,5 -1,5 -1 -3 -1,5 -4,5

Table 5.4.2.2: Transmitter aggregate power control tolerance

TPC_cmd group Transmitter power control range after 10 equal Transmitter power
TPC_cmd group control range after 7
(all units are in dB) equal TPC_cmd
groups
(all units are in dB)
1 dB step size 2 dB step size 3 dB step size
Lower Upper Lower Upper Lower Upper
+1 +8 +12 +16 +24 +16 +26
0 -1 +1 -1 +1 -1 +1
-1 -8 =12 -16 —24 -16 —26
0,0,0,0,+1 +6 +14 N/A N/A N/A N/A
0,0,0,0-1 -6 -14 N/A N/A N/A N/A

The UE shall meet the above requirements for inner loop power control over the power range bounded by the Minimum
output power as defined in clause 5.4.3.2, and the Maximum output power supported by the UE (i.e. the actual power as
would be measured assuming no measurement error). This power shall be in the range specified for the power class of
the UE in clause 5.2.2.

NOTE: 3dB inner loop power control steps are only used in compressed mode.
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The reference for thisrequirement is TS 25.101 [1] clause 6.4.2.1.1.
The requirements for the derivation of TPC_cmd are detailed in TS 25.214 [5] clauses5.1.2.2.2 and 5.1.2.2.3.

5.4.2.3 Test purpose

- To verify that the UE inner loop power control size and response is meet to the described value shown in
clause5.4.2.2.

- Toverify that TPC_cmd is correctly derived from received TPC commands.
An excess error of the inner loop power control decreases the system capacity.

The UE shall be tested for the requirements for inner loop power control over the power range bounded by the Min
power threshold for test and the Max power threshold for test.

The Min power threshold for test is defined as the Minimum Output Power Test Requirement (clause 5.4.3.5).

The Max power threshold for test is defined as the Measured Maximum output power of the UE in the relevant Step of
the test (using the same method asin clause 5.2.4.2 step 2) minus the Test Tolerance specified for test 5.2 Maximum
Output Power intable F.2.1.

For the final power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not
apply.

5.4.2.4 Method of test
54241 Initial conditions
Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: mid range; see clause G.2.4.
1) Connect the SSto the UE antenna connector as shownin figure A.1.

2) A call isset up according to the Generic call setup procedure specified in TS34.108 [3] sub clause 7.3.2, with the
following exception for information elementsin RADIO BEARER SETUP message. With this exception, the
Power Control Algorithm for the Uplink is set to algorithm 2.

Table 5.4.2.4.1: Contents of RADIO BEARER SETUP message: AM or UM

Information Element Value/Remark
CHOICE channel requirement Uplink DPCH info
- Power Control Algorithm Algorithm 2

3) Enter the UE into loopback test mode and start the |oopback test.

See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.
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54.2.4.2 Procedure

Measured Maximum output power

Max power threshold for test

_________________________

i v
Min power threshold for test

A. B _C.D E _F _G.H.

Figure 5.4.2.4 Inner Loop Power Control Test Steps

1) Before proceeding with paragraph (2) (Step A) below, set the output power of the UE to bein the range 10 + 9
dBm. This may be achieved by setting the downlink signal () to yield an appropriate open loop output power
and/or by generating suitable downlink TPC commands from the SS.

2) Step A: Transmit a sequence of at least 30 and no more than 60 TPC commands, which shall commence at a

3)
4)
5)

6)
7)
8)

9)

frame boundary and last for a whole number of frames, and which shall contain:
- no sets of 5 consecutive "0" or "1" commands which commence in the 1$, 6th or 11th slots of aframe;

s th th
- at least one set of 5 consecutive "0" commands which does not commenceinthel ,6 or 11 dotsof a
frame;

h h
- atleast one set of 5 consecutive "1" commands which does not commencein the 13, 6t or 11I dotsof a
frame.

The following is an example of a suitable sequence of TPC commands:
100000101010101111101000001010101011111010000010101010111110

Step B: Transmit a sequence of 50 TPC commands with the value 1.

Step C: Transmit a sequence of 50 TPC commands with the value 0.

Step D: Transmit the PHY SICAL CHANNEL RECONFIGURATION message to reconfigure the uplink

channel in order to set the Power Control Algorithm to algorithm 1, and the TPC step size to 1 dB. Contents of

the message is specified in the table 5.4.2.4.2.A. After the PHY SICAL CHANNEL RECONFIGURATION

COMPLETE message from the UE is received, transmit a sequence of TPC commands with the value 1 until the

UE output power is above the maximum power threshold.

Step E: Transmit a sequence of 150 (note 1) TPC commands with the value 0.

Step F: Transmit a sequence of 150 (note 1) TPC commands with the value 1.

Step G: Transmit the PHY SICAL CHANNEL RECONFIGURATION message to reconfigure the uplink

channel in order to set the TPC step size to 2 dB (with the Power Control Algorithm remaining as algorithm 1).

Contents of the message is specified in the table 5.4.2.4.2.B. After the PHY SICAL CHANNEL

RECONFIGURATION COMPLETE message from the UE is received, transmit a sequence of TPC commands
with the value 1 until the UE output power is above the maximum power threshold. Transmit a sequence of 75

(note 1) TPC commands with the value 0.

Step H: Transmit a sequence of 75 (note 1) TPC commands with the value 1.
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10) During steps A to H the mean power of every slot shall be measured, with the following exceptions:

th
- Insteps D and F, measurement of the mean power is not required in slots after the 10 dlot after the mean
power has exceeded the maximum power threshold;

- Insteps E and G, measurement of the mean power is not required in slots after the 101h slot after the mean
power has fallen below the minimum power threshold.

The transient periods of 25 us before each dot boundary and 25 us after each slot boundary shall not be included
in the power measurements.

NOTE 1: These numbers of TPC commands are given as examples. The actual number of TPC commands
transmitted in these steps shall be at least 10 more than the number required to ensure that the UE reaches
the relevant maximum or minimum power threshold in each step, as shown in figure 5.4.2.4.

NOTE 2: In order to make it more practical to measure the entire power control dynamic range (between min power
threshold and max power threshold with suitable margins), it is permissible to segment the power control
sequences into smaller subsequence. For example, Step-E can be divided into different stages while still
fulfilling the purpose of the test to measure the entire dynamic range.
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Table 5.4.2.4.2.A: PHYSICAL CHANNEL RECONFIGURATION message for step D (step 5)

Information Element Value/Remark Version
Message Type
UE Information Elements
-RRC transaction identifier 0
-Integrity check info
- message authentication code SS calculates the value of MAC-I for this
message and writes to this IE. The first/ leftmost
bit of the bit string contains the most significant
bit of the MAC-I.
- RRC message sequence number SS provides the value of this IE, from its internal
counter.
-Integrity protection mode info Not Present
-Ciphering mode info Not Present
-Activation time Not Present
-New U-RNTI Not Present
-New C-RNTI Not Present
-RRC State Indicator CELL_DCH
-UTRAN DRX cycle length coefficient Not Present
CN Information Elements
-CN Information info Not Present
UTRAN mobility information elements
-URA identity Not Present
RB information elements
-Downlink counter synchronisation info Not Present
PhyCH information elements
-Frequency info Not Present
Uplink radio resources
-Maximum allowed UL TX power Not Present
-CHOICE channel requirement Uplink DPCH info
-Uplink DPCH power control info
-CHOICE mode FDD
-DPCCH Power offset -40 (-80dB)
-PC Preamble 1 frame
-SRB delay 7 frames
-Power Control Algorithm Algorithm 1
-TPC step size 1dB
-CHOICE mode FDD
-Scrambling code type Long
-Scrambling code number 0
-Number of DPDCH 1
-spreading factor 64
-TFCI existence TRUE
-Number of FBI bits Not Present(0)
-Puncturing Limit 1
Downlink radio resources
-CHOICE mode FDD
-Downlink PDSCH information Not Present R99 and Rel-4
only

-Downlink information common for all radio links
-Downlink DPCH info common for all RL

Not Present
Not Present
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Table 5.4.2.4.2.B: PHYSICAL CHANNEL RECONFIGURATION message for step G (step 8)

Information Element Value/Remark Version
Message Type
UE Information Elements
-RRC transaction identifier 0
-Integrity check info
- message authentication code SS calculates the value of MAC-I for this
message and writes to this IE. The first/ leftmost
bit of the bit string contains the most significant
bit of the MAC-I.
- RRC message sequence number SS provides the value of this IE, from its internal
counter.
-Integrity protection mode info Not Present
-Ciphering mode info Not Present
-Activation time Not Present
-New U-RNTI Not Present
-New C-RNTI Not Present
-RRC State Indicator CELL_DCH
-UTRAN DRX cycle length coefficient Not Present
CN Information Elements
-CN Information info Not Present
UTRAN mobility information elements
-URA identity Not Present
RB information elements
-Downlink counter synchronisation info Not Present
PhyCH information elements
-Frequency info Not Present
Uplink radio resources
-Maximum allowed UL TX power Not Present
-CHOICE channel requirement Uplink DPCH info
-Uplink DPCH power control info
-CHOICE mode FDD
-DPCCH Power offset -40 (-80dB)
-PC Preamble 1 frame
-SRB delay 7 frames
-Power Control Algorithm Algorithm 1
-TPC step size 2dB
-CHOICE mode FDD
-Scrambling code type Long
-Scrambling code number 0
-Number of DPDCH 1
-spreading factor 64
-TFCI existence TRUE
-Number of FBI bits Not Present(0)
-Puncturing Limit 1
Downlink radio resources
-CHOICE mode FDD
-Downlink PDSCH information Not Present R99 and Rel-4
only
-Downlink information common for all radio links | Not Present
-Downlink DPCH info common for all RL Not Present

5425 Test requirements

Table 5.4.2.5.1: Transmitter power control range

TPC cmd Transmitter power control range (all units are in dB)
1 dB step size 2 dB step size 3 dB step size
Lower Upper Lower Upper Lower Upper
+1 +0,4 +1,6 +0,85 +3,15 +1,3 +4,7
0 -0,6 +0,6 -0,6 +0,6 -0,6 +0,6
-1 -0,4 -1,6 -0,85 -3,15 -1,3 —4,7
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Table 5.4.2.5.2: Transmitter aggregate power control tolerance

TPC_cmd group

Transmitter power control range after 10 equal
TPC_cmd group
(all units are in dB)

Transmitter power
control range after 7
equal TPC_cmd

groups

(all units are in dB)

1 dB step size 2 dB step size 3 dB step size
Lower Upper Lower Upper Lower Upper
+1 +7,7 +12,3 +15,7 +24,3 +15,7 +26,3
0 -1,1 +1,1 -1,1 +1,1 -1,1 +1,1
-1 7,7 -12,3 -15,7 -24,3 -15,7 -26,3
0,0,0,0,+1 +5,7 +14,3 N/A N/A N/A N/A
0,0,0,0-1 -5,7 -14,3 N/A N/A N/A N/A

During Step A, the difference in mean power between adjacent slots shall be within the prescribed range for a
TPC_cmd of 0, asgivenintable5.4.2.5.1.

During Step A, the change in mean power over 10 consecutive slots shall be within the prescribed range for a
TPC_cmd group of 0, as given in table 5.4.2.5.2.

During Step B, the difference in mean power between adjacent dots shall be within the prescribed range givenin

table 5.4.2.5.1, given that every 5th TPC_cmd should have the value +1, with a step size of 1 dB, and al other
TPC_cmd should have the value O.

During Step B, the change in mean power over 50 consecutive slots shall be within the prescribed range for a
TPC_cmd group of {0,0,0,0,+1}, asgiven intable 5.4.2.5.2.

During Step C, the difference in mean power between adjacent dots shall be within the prescribed range givenin

table 5.4.2.5.1, given that every 5th TPC_cmd should have the value -1, with a step size of 1 dB, and all other
TPC_cmd should have the value 0.

During Step C, the change in mean power over 50 consecutive sots shall be within the prescribed range for a
TPC_cmd group of {0,0,0,0,-1}, asgivenin table 5.4.2.5.2.

During Step E, the difference in mean power between adjacent slots shall be within the prescribed range given in
table 5.4.2.5.1 for aTPC_cmd of —1 and step size of 1 dB. This applies when the original (reference) timeslot
power and the target timeslot power are between the Min power threshold for test and the Max power threshold
for test derived from the Measured Maximum output power in Step D. For the power step adjacent to the Min or
Max power threshold for test, the lower step size requirement does not apply.

During Step E, the change in mean power over 10 consecutive slots shall be within the prescribed range for a
TPC_cmd group of —1, and step size of 1 dB asgiven in table 5.4.2.5.2. This applies when the original
(reference) timeslot power and the target timeslot power are between the Min power threshold for test and the
Max power threshold for test derived from the Measured Maximum output power in Step D. The power step
adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

During Step F, the difference in mean power between adjacent slots shall be within the prescribed range given in
table 5.4.2.5.1 for aTPC_cmd of +1 and step size of 1 dB. This applies when the original (reference) timeslot
power and the target timeslot power are between the Min power threshold for test and the Max power threshold
for test derived from the Measured Maximum output power in Step F. For the power step adjacent to the Min or
Max power threshold for test, the lower step size requirement does not apply.

During Step F, the change in mean power over 10 consecutive slots shall be within the prescribed range for a
TPC_cmd group of +1, and step size of 1 dB asgiven in table 5.4.2.5.2. This applies when the original
(reference) timeslot power and the target timeslot power are between the Min power threshold for test and the
Max power threshold for test derived from the Measured Maximum output power in Step F. The power step
adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.
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k) During Step G, the difference in mean power between adjacent dots shall be within the prescribed range given in
table 5.4.2.5.1 for aTPC_cmd of —1 and step size of 2 dB. This applies when the original (reference) timeslot
power and the target timeslot power are between the Min power threshold for test and the Max power threshold
for test derived from the Measured Maximum output power in Step F. For the power step adjacent to the Min or
Max power threshold for test, the lower step size requirement does not apply.

[) During Step G, the change in mean power over 10 consecutive slots shall be within the prescribed range for a
TPC_cmd group of —1, and step size of 2 dB asgiven in table 5.4.2.5.2. This applies when the original
(reference) timeslot power and the target timeslot power are between the Min power threshold for test and the
Max power threshold for test derived from the Measured Maximum output power in Step F. The power step
adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots.

m) During Step H, the difference in mean power between adjacent dots shall be within the prescribed range given in
table 5.4.2.5.1 for aTPC_cmd of +1 and step size of 2 dB. This applies when the original (reference) timeslot
power and the target timeslot power are between the Min power threshold for test and the Max power threshold
for test derived from the Measured Maximum output power in Step H. For the power step adjacent to the Min or
Max power threshold for test, the lower step size requirement does not apply.

n) During Step H, the change in mean power over 10 consecutive slots shall be within the prescribed range for a
TPC_cmd group of +1, and step size of 2 dB asgiven in table 5.4.2.5.2. This applies when the original
(reference) timeslot power and the target timeslot power are between the Min power threshold for test and the
Max power threshold for test derived from the Measured Maximum output power in Step H. The power step
adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis givenin clause F.4.

5.4.2A Inner Loop Power Control in the Uplink for DC-HSUPA
Editor’ s note: Thistest caseis not complete. The following aspects are missing:
e PHYSICAL CHANNEL RECONFIGURATION message hot defined
e Test tolerances are not in place in Annex F

e Test procedure needs to be further investigated to secure that the power in each of the assigned carriersis
equal to each other

5.4.2A.1 Definition and applicability

Inner loop power control in the uplink for DC-HSUPA is the ability of the UE transmitter to adjust its output power, on
each uplink carrier, in accordance with one or more TPC commands received in the downlink.

The power control step isthe change in the UE transmitter output power in response to asingle TPC command,
TPC_cmd, derived at the UE.

This clause does not cover all the requirements of compressed mode or soft handover.

The requirements and this test apply for Release 9 and later releases for the FDD UE that supports HSDPA and Dual
Cell E-DCH.

5.4.2A.2 Minimum requirements

The UE transmitter shall have the capability of changing the output power in each assigned carrier in the uplink with a
step size of 1, 2 and 3 dB according to the value of Atpc Or Agp.1rc, in the slot immediately after the TPC_cmd for the
corresponding carrier as follows

a) The transmitter output power step due to inner loop power control in each assigned carrier in the uplink shall be
within the range shown in Table 5.4.2A.1, when the total transmit power in each of the assigned carriersis equal
to each other.

b) The transmitter average output power step due to inner loop power control in each assigned carrier in the uplink
shall be within the range shown in Table 5.4.2A.2, when the total transmit power in each of the assigned carriers
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is equal to each other. Herea TPC_cmd group is aset of TPC_cmd values derived from a corresponding
sequence of TPC commands of the same duration.

¢) The requirements can be tested by sending the same TPC commands for each of the assigned carriers, assuming
that the signal powers for the carriers (in terms of DPCCH code power and total power) have been aligned prior
to the beginning of the test procedure.

The inner loop power step is defined as the relative power difference between the mean power of the original
(reference) timeslot and the mean power of the target timeslot in each carrier, not including the transient duration. The
transient duration is from 25us before the slot boundary to 25us after the slot boundary.

Table 5.4.2A.1: Transmitter power control range

TPC cmd Transmitter power control range (all units are in dB)
1 dB step size 2 dB step size 3 dB step size
Lower Upper Lower Upper Lower Upper
+1 +0,5 +1,5 +1 +3 +1,5 +4,5
0 -0,5 +0,5 -0,5 +0,5 -0,5 +0,5
-1 -0,5 -1,5 -1 -3 -1,5 -4,5

Table 5.4.2A.2: Transmitter aggregate power control tolerance

TPC_cmd group Transmitter power control range after 10 equal Transmitter power
TPC_cmd group control range after 7
(all units are in dB) equal TPC_cmd
groups
(all units are in dB)
1 dB step size 2 dB step size 3 dB step size
Lower Upper Lower Upper Lower Upper
+1 +8 +12 +16 +24 +16 +26
0 -1 +1 -1 +1 -1 +1
-1 -8 =12 -16 —24 -16 —26
0,0,0,0,+1 +6 +14 N/A N/A N/A N/A
0,0,0,0-1 -6 -14 N/A N/A N/A N/A

The UE shall meet the above requirements for inner loop power control over the power range bounded by the Minimum
output power as defined in clause 5.4.3.2, and the Maximum output power supported by the UE (i.e. the actual power as
would be measured assuming no measurement error). This power shall be in the range specified for the power class of
the UE in clause 5.2.2.

NOTE: 3dB inner loop power control steps are only used in compressed mode.
The reference for thisrequirement is TS 25.101 [1] clause 6.4.2.1.1A.
The requirements for the derivation of TPC_cmd are detailed in TS 25.214 [5] clauses 5.1.2.2.2 and 5.1.2.2.3.

5.4.2A.3 Test purpose

- To verify that the UE inner loop power control size and response, on each carrier, is met to the described value
shown in clause 5.4.2A .2,

To verify that TPC_cmd is correctly derived from received TPC commands.
An excess error of the inner loop power control decreases the system capacity.

The UE shall be tested for the requirements for inner loop power control for DC-HSUPA over the power range bounded
by the Min power threshold for test and the Max power threshold for test.

The Min power threshold for test is defined as the Minimum Output Power Test Requirement for DC-HSUPA (clause
TBD).

The Max power threshold for test is defined as the Measured Maximum output power for DC-HSUPA of the UE in the
relevant Step of the test (using the same method asin clause minus the Test Tolerance specified for test
5.2BA Maximum Output Power for DC-HSUPA intable F.2.1.
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For the final power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not
apply.
5.42A.4 Method of test
5.42A4.1 Initial conditions
Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: mid range; see clause G.2.4.
1) Connect the SSto the UE antenna connector as shown in figure A.41.

2) A call isset up according to the Generic call setup procedure specified in TS34.108 [3] sub clause 7.3.14, with
the following exception for information elementsin RADIO BEARER SETUP message. With this exception, the
Power Control Algorithm for each carriersin the Uplink is set to algorithm 2.

Table 5.4.2A.4.1: Contents of RADIO BEARER SETUP message: AM or UM

Information Element Value/Remark
CHOICE channel requirement Uplink DPCH info
- Power Control Algorithm Algorithm 2

3) Enter the UE into loopback test mode and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

5.4.2A.4.2 Procedure

Measured Maximum output power

Max power threshold for test

_________________________

x
Min power threshold for test

A B . C . D E

G H

F

Figure 5.4.2A.4 Inner Loop Power Control Test Steps

1) Before proceeding with paragraph (2) (Step A) below, set the output power of the assigned carriers equal to each
other within +/- TBD dB and in the range —10 £ 9 dBm. This may be achieved by generating suitable downlink
TPC commands from the SS.
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2)

3)
4)
5)

6)

8)

9)

Step A: Transmit a sequence of at least 30 and no more than 60 TPC commands on both cells, which shall
commence at a frame boundary and last for a whole number of frames, and which shall contain:

h h
- nosetsof 5 consecutive"0" or "1" commands which commencein the 13, 6t or 11I dotsof aframe;

s th th
- at least one set of 5 consecutive "0" commands which does not commenceinthel ,6 or 11 dotsof a
frame;

s th th
- atleast one set of 5 consecutive "1" commands which does not commenceinthel ,6 or 11 dotsof a
frame.

The following is an example of a suitable sequence of TPC commands:
100000101010101111101000001010101011111010000010101010111110
Step B: Transmit a sequence of 50 TPC commands with the value 1.

Step C: Transmit a sequence of 50 TPC commands with the value 0.

Step D: Transmit the PHY SICAL CHANNEL RECONFIGURATION message to reconfigure the uplink
channel, in order to set the Power Control Algorithm to algorithm 1, and the TPC step size to 1 dB. Contents of
the message is specified in the table 5.4.2A.4.2. A. After the PHY SICAL CHANNEL RECONFIGURATION
COMPLETE message from the UE is received, transmit a sequence of TPC commands with the value 1 until the
UE output power is above the maximum power threshold.

Step E: Transmit a sequence of 150 (note 1) TPC commands with the value 0.
Step F: Transmit a sequence of 150 (note 1) TPC commands with the value 1.

Step G: Transmit the PHY SICAL CHANNEL RECONFIGURATION message to reconfigure the uplink
channel, in order to set the TPC step sizeto 2 dB (with the Power Control Algorithm remaining as algorithm 1).
Contents of the message is specified in the table 5.4.2A.4.2.B. After the PHY SICAL CHANNEL
RECONFIGURATION COMPLETE message from the UE is received, transmit a sequence of TPC commands
with the value 1 until the UE output power is above the maximum power threshold. Transmit a sequence of 75
(note 1) TPC commands with the value 0.

Step H: Transmit a sequence of 75 (note 1) TPC commands with the value 1.

10) During steps A to H the mean power of every slot on each carrier shall be measured, with the following

exceptions:

- Insteps D and F, measurement of the mean power is not required in dlots after the 101h slot after the mean
power has exceeded the maximum power threshold;

- Insteps E and G, measurement of the mean power is not required in slots after the 101h slot after the mean
power has fallen below the minimum power threshold.

The transient periods of 25 s before each slot boundary and 25 s after each slot boundary shall not be included
in the power measurements.

NOTE 1: These numbers of TPC commands are given as examples. The actual number of TPC commands

transmitted in these steps shall be at least 10 more than the number required to ensure that each carrier
reaches the relevant maximum or minimum power threshold in each step, as shown in figure 5.4.2A .4,

NOTE 2: In order to make it more practical to measure the entire power control dynamic range (between min power

threshold and max power threshold with suitable margins), it is permissible to segment the power control
sequences into smaller subsequence. For example, Step-E can be divided into different stages while still
fulfilling the purpose of the test to measure the entire dynamic range.

Table 5.4.2A.4.2.A: PHYSICAL CHANNEL RECONFIGURATION message for step D (step 5)
TBD
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f)

9)

h)
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Table 5.4.2A.4.2.B: PHYSICAL CHANNEL RECONFIGURATION message for step G (step 8)
TBD

Test requirements

Table 5.4.2A.5.1: Transmitter power control range

TPC cmd Transmitter power control range (all units are in dB)
1 dB step size 2 dB step size 3 dB step size
Lower Upper Lower Upper Lower Upper
+1 +0,4 +1,6 +0,85 +3,15 +1,3 +4,7
0 -0,6 +0,6 -0,6 +0,6 -0,6 +0,6
-1 -0,4 -1,6 -0,85 -3,15 -1,3 4,7

Table 5.4.2A.5.2: Transmitter aggregate power control tolerance

Transmitter power
control range after 7
equal TPC_cmd
groups
(all units are in dB)

TPC_cmd group Transmitter power control range after 10 equal
TPC_cmd group

(all units are in dB)

1 dB step size 2 dB step size 3 dB step size
Lower Upper Lower Upper Lower Upper
+1 +7,7 +12,3 +15,7 +24,3 +15,7 +26,3
0 -1,1 +1,1 -1,1 +1,1 -1,1 +1,1
-1 —7,7 -12,3 -15,7 —24,3 -15,7 -26,3
0,0,0,0,+1 +5,7 +14,3 N/A N/A N/A N/A
0,0,0,0-1 -5,7 -14,3 N/A N/A N/A N/A

During Step A, the difference in mean power between adjacent slots on each carrier shall be within the
prescribed range for a TPC_cmd of 0, asgiven in table 5.4.2A.5.1.

During Step A, the change in mean power over 10 consecutive slots on each carrier shall be within the
prescribed range for a TPC_cmd group of 0, as given in table 5.4.2A.5.2.

During Step B, the difference in mean power between adjacent slots on each carrier shall be within the

prescribed range given in table 5.4.2A.5.1, given that every 5th TPC_cmd should have the value +1, with a step
size of 1 dB, and al other TPC_cmd should have the value 0.

During Step B, the change in mean power over 50 consecutive slots on each carrier shall be within the prescribed
range for a TPC_cmd group of {0,0,0,0,+1}, asgiven in table 5.4.2A.5.2.

During Step C, the difference in mean power between adjacent slots on each carrier shall be within the

prescribed range given in table 5.4.2A.5.1, given that every 5th TPC_cmd should have the value -1, with a step
size of 1 dB, and all other TPC_cmd should have the value 0.

During Step C, the change in mean power over 50 consecutive slots on each carrier shall be within the prescribed
range for a TPC_cmd group of {0,0,0,0,-1}, asgivenin table 5.4.2A.5.2.

During Step E, the difference in mean power between adjacent slots on each carrier shall be within the
prescribed range given in table 5.4.2A.5.1 for aTPC_cmd of —1 and step size of 1 dB. This applies when the
original (reference) timeslot power and the target timeslot power are between the Min power threshold for test
and the Max power threshold for test derived from the Measured Maximum output power in Step D. For the
power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

During Step E, the change in mean power over 10 consecutive slots on each carrier shall be within the prescribed
range for a TPC_cmd group of —1, and step size of 1 dB asgiven in table 5.4.2A.5.2. This applies when the
original (reference) timeslot power and the target timeslot power are between the Min power threshold for test
and the Max power threshold for test derived from the Measured Maximum output power in Step D. The power
step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.
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i) During Step F, the difference in mean power between adjacent slots on each carrier shall be within the prescribed
range givenin table 5.4.2A.5.1 for aTPC_cmd of +1 and step size of 1 dB. This applies when the original
(reference) timeslot power and the target timeslot power are between the Min power threshold for test and the
Max power threshold for test derived from the Measured Maximum output power in Step F. For the power step
adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

i) During Step F, the change in mean power over 10 consecutive slots on each carrier shall be within the prescribed
range for a TPC_cmd group of +1, and step size of 1 dB asgiven in table 5.4.2A.5.2. This applies when the
original (reference) timeslot power and the target timeslot power are between the Min power threshold for test
and the Max power threshold for test derived from the Measured Maximum output power in Step F. The power
step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

k) During Step G, the difference in mean power between adjacent slots on each carrier shall be within the
prescribed range given in table 5.4.2A.5.1 for aTPC_cmd of —1 and step size of 2 dB. This applies when the
original (reference) timeslot power and the target timeslot power are between the Min power threshold for test
and the Max power threshold for test derived from the Measured Maximum output power in Step F. For the
power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

[) During Step G, the change in mean power over 10 consecutive slots on each carrier shall be within the
prescribed range for a TPC_cmd group of —1, and step size of 2 dB asgivenin table 5.4.2A.5.2. This applies
when the origina (reference) timeslot power and the target timeslot power are between the Min power threshold
for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. The
power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots.

m) During Step H, the difference in mean power between adjacent slots on each carrier shall be within the
prescribed range given in table 5.4.2A.5.1 for aTPC_cmd of +1 and step size of 2 dB. This applies when the
original (reference) timeslot power and the target timeslot power are between the Min power threshold for test
and the Max power threshold for test derived from the Measured Maximum output power in Step H. For the
power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

n) During Step H, the change in mean power over 10 consecutive slots on each carrier shall be within the
prescribed range for a TPC_cmd group of +1, and step size of 2 dB as given in table 5.4.2A.5.2. This applies
when the origina (reference) timeslot power and the target timeslot power are between the Min power threshold
for test and the Max power threshold for test derived from the Measured Maximum output power in Step H. The
power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots
tested.

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis givenin clause F.4.

54.3 Minimum Output Power
5431 Definition and applicability

The minimum controlled output power of the UE is when the power control setting is set to a minimum value. Thisis
when both the inner loop and open loop power control indicate a minimum transmit output power is required.

The requirements and this test apply to al types of UTRA for the FDD UE.
5.4.3.2 Minimum Requirements

The minimum output power is defined as the mean power in one timeslot. The minimum transmit power shall be less
than —50 dBm.

The normative reference for thisrequirement is TS 25.101 [1] clause 6.4.3.1.
5.4.3.3 Test purpose
To verify that the UE minimum transmit power isless than —50 dBm.

An excess minimum output power increases the interference to other channels, and decreases the system capacity.

ETSI



3GPP TS 34.121-1 version 10.2.1 Release 10 105 ETSI TS 134 121-1 V10.2.1 (2012-04)

5434 Method of test
5434.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SS to the UE antenna connector as shown in figure A.1.
2) A call isset up according to the Generic call setup procedure in TS34.108 [3] sub clause 7.3.2.
3) Enter the UE into loopback test mode and start the |oopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.
54.3.4.2 Procedure
1) Set and send continuously Down power control commands to the UE.

2) Measure the mean power of the UE.
5.4.35 Test requirements

The measured power, derived in step 2), shall be less than —49 dBm.

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis givenin clause F.4.

5.4.3A  Minimum Output Power for DC-HSUPA
5.43A.1 Definition and applicability

The minimum controlled output power of the UE is when the power control setting is set to aminimum value. Thisis
when both the inner loop and open loop power control indicate a minimum transmit output power is required.

The requirements and this test apply for Release 9 and later releases to all types of UTRA for the FDD UE that support
HSDPA and Dual Cell E-DCH.

5.4.3A.2 Minimum Requirements

The minimum output power is defined as the mean power in one time slot in each carrier. The minimum output power
in each carrier shall be less than -50 dBm, when both carriers are set to minimum output power.

The normative reference for this requirement is TS 25.101 [1] clause 6.4.3.1A.
5.4.3A.3 Test purpose

To verify that the UE minimum transmit power in each carrier is less than —50 dBm when both carriers are set to
minimum output power.

An excess minimum output power increases the interference to other channels, and decreases the system capacity.
5.43A4 Method of test
5.4.3A4.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SSto the UE antenna connector as shown in figure A.41.

2) The UL Reference Measurement Channel and parameters are specified in Annex C.2.6 and C.11A. The DL
Reference Measurement Channel (FRC H-SET 1, QPSK) is specified in C.8.1.1.
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3) AnE-DCH call isset up according to TS 34.108 [3] 7.3.14 with the exceptionsin the RADIO BEARER SETUP
message given in Tables 5.2BA.2, 5.2BA.3 and 5.2BA4. These exceptions allow the beta values to be set
according to table C.11A.1. and each UL physical channel to be at constant power during the measurement. RF
parameters are set up according to table E.5.4B. Settings for the serving cell are defined in table 5.4.3A.

4) Enter the UE into loopback test mode 1 looping back HSDPA to E-DCH according to procedure 7.3.14.3in TS
34.108 [3] and start the loopback test

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.4.3A: Settings for the serving cell during the measurement of Minimum Output Power with
HS-DPCCH and E-DCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.4.3A.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_ RACH dBm +21
Tor (s€€ notes 1 and 2) dBm/3.84 -86
MHz
Note 1:  The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.
Note 2:  The cell fulfils TS 25.304, 5.2.3.1.2.

5.4.3A.4.2 Procedure
1) Set and send continuously Down power control commands to the UE.
2) Measure the mean power in each carrier of the UE.

5.4.3A.5 Test requirements

The measured power in each carrier, derived in step 2), shall be less than —49 dBm.

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.4.4  Out-of-synchronisation handling of output power

5441 Definition and applicability

Thereceiver characteristicsin this section are specified at the antenna connector of the UE. For UEs with more than one
receiver antenna connector the AWGN signals applied to each receiver antenna connector shall be uncorrelated. The
levels of the test signal applied to each of the antenna connectors shall be as defined in section 5.4.4.2 below.

The UE shall monitor the DPCCH quality in order to detect aloss of the signal on Layer 1, as specified in

TS 25.214 [5]. The thresholds Qg and Qj, specify at what DPCCH quality levels the UE shall shut its power off and
when it shall turn its power on respectively. The thresholds are not defined explicitly, but are defined by the conditions
under which the UE shall shut its transmitter off and turn it on, as stated in this clause.

The DPCCH quality shall be monitored in the UE and compared to the thresholds Q. and Qi, for the purpose of
monitoring synchronization. The threshold Q. should correspond to alevel of DPCCH quality where no reliable
detection of the TPC commands transmitted on the downlink DPCCH can be made. This can be at a TPC command
error ratio level of e.g. 30%. The threshold Q,, should correspond to alevel of DPCCH quality where detection of the
TPC commands transmitted on the downlink DPCCH is significantly more reliable than at Q. Thiscanbeat aTPC
command error ratio level of e.g. 20%.

The requirements of this test apply to all types of UTRA for the FDD UE and not supporting type 1 for DCH.
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5.44.2 Minimum Requirements

When the UE estimates the DPCCH quality or the quality of the TPC fields of the F-DPCH frame received from the
serving HS-DSCH cell over the last 160 ms period or quality of the TPC fields of the F-DPCH from the serving HS-
DSCH cell over the previous 240 sots in which the TPC symbols are known to be present when the discontinuous
uplink DPCCH transmission operation is enabled to be worse than a threshold Q,, the UE shall shut its transmitter off
within 40 ms. The UE shall not turn its transmitter on again until the DPCCH quality exceeds an acceptable level Q.
When the UE estimates the DPCCH quality or the quality of the TPC fields of the F-DPCH frame received from the
serving HS-DSCH cell over the last 160 ms period or quality of the TPC fields of the F-DPCH from the serving HS-
DSCH cell over the previous 240 dots in which the TPC symbols are known to be present when the discontinuous
uplink DPCCH transmission operation is enabled to be better than athreshold Q;,, the UE shall again turn its transmitter
on within 40 ms.

The UE transmitter shall be considered "off" if the transmitted power is below the level defined in TS 25.101 subclause
6.5.1 (Transmit off power). Otherwise the transmitter shall be considered as"on".

The normative reference for this requirement is TS 25.101 [1] clause 6.4.4.1.

The quality levels at the thresholds Q. and Q;, correspond to different signal levels depending on the downlink
conditions DCH parameters. For the conditionsin table 5.4.4.1, asignal with the quality at the level Q. can be
generated by a DPCCH_Ec/lor ratio of —25 dB, and a signal with Q,, by aDPCCH_Ec/lor ratio of —21 dB. The DL
reference measurement channel (12.2) kbps specified in subclause C.3.1 and with static propagation conditions. The
downlink physical channdls, other than those specified in table 5.4.4.1, are as specified in table E.3.3 of Annex E.

Table 5.4.4.1: DCH parameters for test of Out-of-synch handling test case

Parameter Value Unit

IAOT/IOC -1 dB
l'oc -60 dBm / 3,84 MHz

DPDCH _E, See Figure 5.4.4.1: Before point A -16,6 dB

I After point A Not defined
o See note in clause 5.4.4.3

DPCCH _E, See table 5.4.4.2 dB
|

or

Information Data Rate 12,2 kbps

Table 5.4.4.2: Minimum Requirements for DPCCH_Ec/lor levels

Clause from figure 5.4.4.1 DPCCH_Ec/lor Unit
Before A -16,6 dB

AtoB -22,0 dB

BtoD -28,0 dB

Dto E -24,0 dB

After E -18,0 dB

Figure 5.4.4.1 shows an example scenario where the DPCCH_Ec/lor ratio varies from alevel where the DPCH is
demodulated under normal conditions, down to alevel below Q. where the UE shall shut its power off and then back
up to alevel above Q,, where the UE shall turn the power back on.
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DPCCH_Ec/lor [dB]
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Q:I UE shuts power off Q:I UE turns power on

Figure 5.4.4.1: Test case for out-of-synch handling in the UE.

O——

In thistest case, the requirements for the UE are that:
1. The UE shall not shut its transmitter off before point B.
2. The UE shall shut its transmitter off before point C, which is Toff = 200 ms after point B.
3. The UE shall not turn its transmitter on between points C and E.
4. The UE shall turn itstransmitter on before point F, which is Ton = 200 ms after point E.
The reference for thistest caseis TS 25.101 [1] clause 6.4.4.2.

5.4.4.3 Test purpose

To verify that the UE monitors the DPCCH quality and turns its transmitter on or off according to DPCCH level
diagram specified in figure 5.4.4.1.

NOTE 1: DPDCH_Ec/I, after point A isnot defined in table 5.4.4.1. However it is assumed that DPDCH and
DPCCH power level are same on DL 12,2 kbps reference measurement channel for testing. (PO1, PO2,
and PO3 are zero.)

NOTE 2: Thetest case covers only the continuous uplink DPCCH transmission scenario.
5444 Method of test
54441 Initial conditions
Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: mid range; see clause G.2.4.

1) Connect the SS to the UE antenna connector as shown in figure A.9.

2) A call isset up according to the Generic call setup procedure in TS34.108 [3]sub clause 7.3.2, with the following
exception for information elementsin System Information Block type 1 specified in TS 34.108 [3] subclause
6.1.0b.
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Table 5.4.4.2A: System Information Block type 1 message

Information Element Value/Remark
UE Timers and constants in connected mode
-T313 15 seconds
- N313 200

3) DCH parameters are set up according to table 5.4.4.1 with DPCCH_Ec/lor ratio level at —16,6 dB. The other RF
parameters are set up according to clause E.3.3.

4) Enter the UE into loopback test mode and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and |oopback test.
5.4.4.42 Procedure

1) The SS sends continuously Up power control commands to the UE until the UE transmitter power reach
maximum level.

2) The SS controlsthe DPCCH_Ec/Ior ratio level according to clause 'A to B' asdefined in table 5.4.4.3. The SS
monitors the UE transmitted power for 5 seconds and verifies that the UE transmitter is not switched off during
thistime.

3) The SS controlsthe DPCCH_Ec/Ior ratio level according to clause 'B to D' as defined in table 5.4.4.3. The SS
waits 200 ms and then verifies that the UE transmitter has been switched off.

4) The SS monitors the UE transmitted power for 5 seconds and verifies that the UE transmitter is not switched on
during thistime.

5) The SS controlsthe DPCCH_Ec/Ior ratio level according to clause 'D to E' as defined in table 5.4.4.3. The SS
monitors the UE transmitted power for 5 s and verifies that the UE transmitter is not switched on during this
time.

6) The SS controlsthe DPCCH_Ec/Ior ratio level according to clause 'After E' as defined in table 5.4.4.3. The SS
waits 200 ms and then verifies that the UE transmitter has been switched on.

5.4.45 Test requirements

Table 5.4.4.3: Test Requirements for DPCCH_Ec/lor levels

Clause from figure 5.4.4.1 DPCCH_Ec/lor Unit
Before A -16,6 dB

AtoB -21,6 dB

BtoD -28,4 dB

Dto E -24,4 dB

After E -17,6 dB

To passthe test, steps 1 through 6 of the procedure in clause 5.4.4.4.2 must be fulfilled.
The UE transmitter off criterion and its tolerances is defined in clause 5.5.1 (Transmit off power).

The UE transmitter on criterion and its tolerances is defined in clause 5.4.3 (Minimum Output Power). The UE
transmitter is considered to be on if the UE transmitted power is higher than minimum output power.

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 in clause F.2 and the explanation of
how the Test Requirement has been relaxed by the Test Toleranceis given in clause F.4.
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5.4.4A Out-of-synchronization handling of output power for a UE which
supports typel for DCH

5.4.4A.1 Definition and applicability

The receiver characteristicsin this section are specified at the antenna connector of the UE. For UEs with more than one
receiver antenna connector the AWGN signals applied to each receiver antenna connector shall be uncorrelated. The
levels of the test signal applied to each of the antenna connectors shall be as defined in section 5.4.4A.2 below.

The UE shall monitor the DPCCH quality in order to detect aloss of the signal on Layer 1, as specified in

TS 25.214 [5]. The thresholds Qg and Qj, specify at what DPCCH quality levels the UE shall shut its power off and
when it shall turn its power on respectively. The thresholds are not defined explicitly, but are defined by the conditions
under which the UE shall shut its transmitter off and turn it on, as stated in this clause.

The DPCCH quality shall be monitored in the UE and compared to the thresholds Q,,; and Q;,, for the purpose of
monitoring synchronization. The threshold Q,; should correspond to alevel of DPCCH quality where no reliable
detection of the TPC commands transmitted on the downlink DPCCH can be made. This can be at a TPC command
error ratio level of e.g. 30%. The threshold Q,, should correspond to alevel of DPCCH quality where detection of the
TPC commands transmitted on the downlink DPCCH is significantly more reliable than at Q,. Thiscanbeat aTPC
command error ratio level of e.g. 20%.

The requirements of this test apply to UEs, which support the enhanced receiver performance of typel for DCH of
UTRA for the FDD from Rel 7 onwards.

5.4.4A.2 Minimum requirement

When the UE estimates the DPCCH quality or the quality of the TPC fields of the F-DPCH frame received from the
serving HS-DSCH cell over the last 160 ms period or quality of the TPC fields of the F-DPCH from the serving HS-
DSCH cell over the previous 240 dots in which the TPC symbols are known to be present when the discontinuous
uplink DPCCH transmission operation is enabled to be worse than a threshold Q,, the UE shall shut its transmitter off
within 40 ms. The UE shall not turn its transmitter on again until the DPCCH quality exceeds an acceptable level Q.
When the UE estimates the DPCCH quality or the quality of the TPC fields of the F-DPCH frame received from the
serving HS-DSCH cell over the last 160 ms period or quality of the TPC fields of the F-DPCH from the serving HS-
DSCH cell over the previous 240 dots in which the TPC symbols are known to be present when the discontinuous
uplink DPCCH transmission operation is enabled to be better than athreshold Q;,, the UE shall again turn its transmitter
on within 40 ms.

The UE transmitter shall be considered "off" if the transmitted power is below the level defined in TS 25.101 subclause
6.5.1 (Transmit off power). Otherwise the transmitter shall be considered as"on".

The normative reference for this requirement is TS 25.101 [1] clause 6.4.4.1.

The quality levels at the thresholds Q.. and Q;, correspond to different signal levels depending on the downlink
conditions DCH parameters. For the conditionsin Table 5.4.4A.1, asignal with the quality at the level Q. can be
generated by a DPCCH_Ec/lor ratio of -28 dB, and a signal with Q;, by aDPCCH_Ec/lor ratio of -24 dB. The DL
reference measurement channel (12.2) kbps specified in subclause C.3.1 and with static propagation conditions. The
downlink physical channels, other than those specified in Table 5.4.4A.1, are as specified in Table E.3.3 of Annex E.

Table 5.4.4A.1: DCH parameters for the Out-of-synch handling test case

Parameter Unit Value
lor /1 oc dB 1
loc dBm/3.84 MHz -60
DPDCH E See figure 5.4.4A.1: Before point A
|7—° dB -19.6
or After point A Not defined
DPCCH _E,
. See table 5.4.4A.2
Information Data Rate kbps 12.2
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Table 5.4.4A.2: Minimum Requirements for DPCCH_Ec/lor levels

Clause from figure 5.4.4A.1 DPCCH_Ec/lor Unit

(UE, supporting enhanced

performance requirements
type 1 for DCH)

Before A -19.6 dB
AtoB -25.0 dB
BtoD -31.0 dB
Dto E -27.0 dB
After E -21.0 dB

Figure 5.4.4A.1 shows an example scenario for a UE which supports the optional enhanced performance requirements
typel for DCH, where the DPCCH_Ec/lor ratio varies from alevel where the DPCH is demodulated under normal
conditions, down to alevel below Q,: Wwhere the UE shall shut its power off and then back up to alevel above Q;,
where the UE shall turn the power back on.

DPCCH_Ec/lor [dB]

4 196
-21
Qu
-25
-27
Qut
-31

Time[s]

I 5 IToff I 5 I o) I Ton = >

A B % D E &

UE shuts power off UE turns power on

Figure 5.4.4A.1: Test case for out-of-synch handling in the UE supporting the enhanced performance
requirements typel for DCH

In thistest case, the requirements for the UE are that:
1. The UE shall not shut its transmitter off before point B.
2. The UE shall shut its transmitter off before point C, which is Ty = 200 ms after point B.
3. The UE shdl not turn its transmitter on between points C and E.

4. The UE shall turn itstransmitter on before point F, which is T, = 200 ms after point E.

5.4.4A.3 Test purpose

To verify that the UE monitors the DPCCH quality and turns its transmitter on or off according to DPCCH level
diagram specified in figure 5.4.4A.1.
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NOTE 1: DPDCH_Ec/I,, after point A is not defined in table 5.4.4A.1. However it is assumed that DPDCH and
DPCCH power level are same on DL 12,2 kbps reference measurement channel for testing. (PO1, PO2,
and PO3 are zero.)

NOTE 2: Thetest case covers only the continuous uplink DPCCH transmission scenario.
54.4A.4 Method of test
5.4.4A.4.1 Initial conditions
Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: mid range; see clause G.2.4.

1) Connect the SS to the UE antenna connector as shown in figure A.9. or figure A.26 in case of a UE, supporting
enhanced performance reauirements type 1 for DCH, equipped with RX-diversity.

2) A call isset up according to the Generic call setup procedure in TS34.108 [3]sub clause 7.3.2, with the following
exception for information elementsin System Information Block type 1 specified in TS 34.108 [3] subclause

6.1.0b.
Table 5.4.4A.2A: System Information Block type 1 message
Information Element Value/Remark
UE Timers and constants in connected mode
-T313 15 seconds
- N313 200

3) DCH parameters are set up according to table 5.4.4A.1 with DPCCH_Ec/lor ratio level at —19,6 dB. The other
RF parameters are set up according to clause E.3.3.

4) Enter the UE into loopback test mode and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.
5.4.4A.4.2 Procedure

1) The SS sends continuously Up power control commands to the UE until the UE transmitter power reach
maximum level.

2) The SS controlsthe DPCCH_Ec/Ior ratio level according to clause 'A to B' as defined in table 5.4.4A.3. The SS
monitors the UE transmitted power for 5 seconds and verifies that the UE transmitter is not switched off during
thistime.

3) The SS controls the DPCCH_Ec/Ior ratio level according to clause 'B to D' as defined in table 5.4.4A.3. The SS
waits 200 ms and then verifies that the UE transmitter has been switched off.

4) The SS monitors the UE transmitted power for 5 seconds and verifies that the UE transmitter is not switched on
during thistime.

5) The SS controlsthe DPCCH_Ec/Ior ratio level according to clause 'D to E' as defined in table 5.4.4A.3. The SS
monitors the UE transmitted power for 5 s and verifies that the UE transmitter is not switched on during this
time.

6) The SS controlsthe DPCCH_Ec/Ior ratio level according to clause 'After E' as defined in table 5.4.4A.3. The SS
waits 200 ms and then verifies that the UE transmitter has been switched on.
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5.4.4A.5 Test requirements

Table 5.4.4A.3: Test Requirements for DPCCH_Ec/lor levels

Clause from figure 5.4.4A.1 DPCCH_Ec/lor Unit
(UE, supporting enhanced
performance requirements

type 1)

Before A -19.6 dB
AtoB -24.6 dB
BtoD -31.4 dB
Dto E -27.4 dB
After E -20.6 dB

To passthe test, steps 1 through 6 of the procedure in clause 5.4.4A.4.2 must be fulfilled.
The UE transmitter off criterion and its tolerancesis defined in clause 5.5.1 (Transmit off power).

The UE transmitter on criterion and its tolerances is defined in clause 5.4.3 (Minimum Output Power). The UE
transmitter is considered to be on if the UE transmitted power is higher than minimum output power.

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 in clause F.2 and the explanation of
how the Test Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.5 Transmit ON/OFF Power

5.5.1  Transmit OFF Power
55.1.1 Definition and applicability

Transmit OFF power is defined as the RRC filtered mean power when the transmitter is off. The transmit OFF power
state is when the UE does not transmit or during periods when the UE is not transmitting DPCCH due to discontinuous
uplink DPCCH transmssion During transmission gapsin UL compressed mode, the UE is not considered to bein the
OFF state.

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

5.5.1.2 Minimum Requirements

The requirement for the transmit OFF power shall be less than —56 dBm.

The normative reference for this requirement is TS 25.101 [1] clause 6.5.1.1.

5.5.1.3 Test purpose

To verify that the UE transmit OFF power isless than —56 dBm.

An excess transmit OFF power increases the interference to other channels, and decreases the system capacity.
55.1.4 Method of test

Thistest is covered by clause 5.5.2 Transmit ON/OFF Time mask.

55.15 Test requirements

The measured RRC filtered mean power shall be less than —55 dBm.

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.
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55.2 Transmit ON/OFF Time mask
55.2.1 Definition and applicability

The time mask for transmit ON/OFF defines the ramping time allowed for the UE between transmit OFF power and
transmit ON power. Possible ON/OFF scenarios for release 99 and release 4 only are PRACH, CPCH or uplink
compressed mode. For release 5 and later the possible ON/OFF scenarios are PRACH, discontinuous uplink DPCCH
transmission or uplink compressed mode.

The requirements and this test apply to al types of UTRA for the FDD UE.
5.5.2.2 Minimum requirements

The mean power of successive slots shall be calculated according to figure 5.5.1 for PRACH preambles, figure 5.5.1A
for discontinuous uplink DPCCH transmission and figure 5.5.2 for all other cases. The off signal is defined as the RRC
filtered mean power.

PRACH/PCPCH access slot

| |
| | ]
| . | |
i( 5120 chips : >i
| PRACH/ PCPCH preamble | I
' 4096 chips | '
< D >!
| |
: :
25us o 250s 25us o) 251s
ol o Average
. ! ON Power

On power requirement Start of off power

I
I
I
l
End of off power |
l
I

| |
| |
| |
requirement | 3904 chips I requirement
<€ >
| |
OFF power i i OFF power
_______ ! ! -
< <>
Transient period Transient period
( no off power requirements ) ( no off power requirements )

Figure 5.5.1: Transmit ON/OFF template for PRACH preambles
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] ] ] 1
i UL DPCCH i E UL DPCCH i
I 2560 chips | ' 2560 chips !
> R > i
] ]
] ]
1 1
25Us el 25us 25s jere] 25us
| | 1 ] [} 1
Average | A _ _ - 1L Average
ON Power ON Power

End of off power

]

|

T

1

[}

[}
requirement |

1

]

]

1 Start of on power
| requirement

]

End of on powen
requirement |
A

Start of off power

]
L
]
]
]
]
| requirement

A i
s K v ol <€
[} ] ] ]
[} ) ' ]
OFF power* ! ' . ' OFF power*
_______ ] ] —— — ——— — -
] ]
D * The OFF power requirement does <
Transient period not apply for compressed mode gaps Transient period

(no off power requirements )

( no off power requirements )

Figure 5.5.1A: Transmit ON/OFF template for discontinuous uplink DPCCH transmission

UL DPDCH or PRACH/
PCPCH message part
2560 chips

A’
Y_

|

|

25us :<—>E<—>: 25us
| | |

Average

| |
| |
! UL DPDCH or PRACH/ !
I PCPCH message part !

2560 chips .
>

<

25us jeler 25us

Average

ON Power ~—

1
End of off power

|
[
—+
|
: Start of on power
requirement |
I
]
|
|
|
—+

requirement

OFF power*

Transient period
('no off power requirements )

ON Power

End of on power
requirement

Start of off power
requirement

* The OFF power requirement does <
not apply for compressed mode gaps

Transient period
( no off power requirements )

Figure 5.5.2: Transmit ON/OFF template for all other On/Off cases

OFF Power is defined in clause 5.5.1.2.

ON power is defined as the mean power. The specification depends on each possible case.
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- First preamble of PRACH: Open loop accuracy (table 5.4.1.1).

- During preamble ramping of the RACH and between final RACH preamble and RACH message part: Accuracy
depending on size of the required power difference (table 5.5.2.1).

- After transmission gap due to discontinuous uplink DPCCH transmission: Accuracy asin table 5.5.2.1A.
- After transmission gaps in compressed mode: Accuracy asintable 5.7.1.
- Power step to Maximum Power: Maximum power accuracy (table 5.2.1).

Table 5.5.2.1: Transmitter power difference tolerance for RACH preamble ramping,
and between final RACH preamble and RACH message part

Power difference size Transmitter power difference tolerance

AP [dB] [dB]

0 +1

1 +1
2 +1,5

3 +2
4<AP<10 12,5
11<AP <15 13,5
16 <AP <20 +4,5
21 < AP 16,5

Table 5.5.2.1A: Transmitter power difference tolerance after a gap of up to 10 sub-frames due to
discontinuous uplink DPCCH transmission

Transmitter power step tolerance after discontinuous UL DPCCH
transmission gap
Last TPC_cmd 1 dB step size 2 dB step size 3dB step size
Lower Upper Lower Upper Lower Upper
+1 -2dB +4 dB -1dB +5dB 0dB +6 dB
0 -3dB +3 dB -3dB +3dB -3dB +3 dB
-1 -4 dB +2 dB -5dB +1dB -6 dB 0dB

The reference for thisrequirement is TS 25.101 [1] clause 6.5.2.1.

Thisistested using PRACH operation.

5.5.2.3 Test purpose

To verify that the power ON/OFF ratio of the PRACH shown in figure 5.5.1 meets the requirements givenin 5.5.2.2.

Transmission of the wrong power increases interference to other channels, or increases transmission errorsin the
uplink's own channel.

NOTE: Thetest case coversonly the PRACH scenario.

5.5.2.4 Method of test
55241 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SS to the UE antenna connector as shown in figure A.1.

2) Channel conditions areinitially set up with received CPICH_RSCP >-85 dBm. The relative power level of
downlink physical channelsto Iy are set up according to clause E.2.1. The parameter settings of the cell are set
up according to table 5.5.2.1A.
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3) Switch on the phone.

4) After the UE has performed registration and entered idle mode, 1o is set up according to table 5.5.2.2. The
relative power level of downlink physical channelsto | are set up according to clause E.2.1

5) A call isset up according to the Generic call setup procedure, in[3] clause 7.3.1 with channel conditions
according the test parametersin table 5.5.2.3.

The RACH procedure within the call setup is used for the test. The number of the available subchannels should be
limited to one. This ensures that the preamble sequence is known to the SS. The preamble retransmission shall be at
least 3. The power ramping step size shall be 1 dB. Note that the maximum number of preamble retransmissionsis
limited to 5 due to the fact that the commanded uplink power exceeds the allowed uplink power of more than 6 dB. The
SS shall not send either an ACK or aNACK.

Table 5.5.2.1A: Settings for the serving cell

Cell 1
Parameter Unit Power Power Power Power
class 1 class 2 class 3 class 4
Cell type Serving cell
UTRA RF Channel Number Channel 1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_RACH dBm 33 | 27 | 24 | 21

Table 5.5.2.2: Test parameters for Transmit ON/OFF Time mask (UE)

Parameter Level / Status Unit
Tor See table 5.5.2.3 dBm / 3,84 MHz
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Table 5.5.2.3: Test parameters for Transmit ON/OFF Time mask (SS)

Parameter Power Class 1 | Power Class 2 | Power Class 3 | Power Class 4 Unit
Tor (note 1) <REFio> <REFio> <REFio> <REFio> dBm / 3,84 MHz
CPICH_RSCP <REFlo> + <REFlo> + <REFlo> + <REFlo> + 4Bm
(notes 1 and 2) CPICH Ec/lor | CPICH Ec/lor | CPICH Ec/lor | CPICH Ec/ lor
Primary CPICH DL TX power +19 +19 +19 +19 dBm
Band I, IV,
Simulated | VI X, XIX, XI, 128.9 128.9 128.9 128.9
pathloss = | XX
ey L sandl. V. 126.9 126.9 126.9 126.9 i
TX power—  [Band IIl, VIII,
CPICH_RSC | xu1, X1, XIv, 125.9 125.9 125.9 125.9
P XX, XXII
Band IX 127.9 127.9 127.9 127.9
Band I, IV,
VI, X, XIX, XI, -86 -92 -95 -98
XXI
uL Band I, V, -84 -90 93 96
interference Vil dBm
Band Ill, VIII,
X1, X, XIV, -83 -89 -92 -95
XX, XXII
Band IX -85 -91 -94 -97
Constant Value -10 -10 -10 -10 dB
Expected nominal UE TX +32.9 +26.9 +23.9 +20.9 dBm

power (note 3)

NOTE 1: <REFiy> is specified in Table 6.2.2, and CPICH_Ec / lor is specified in Table E.2.2. The power level of S-
CCPCH should be defined because S-CCPCH is transmitted during Preamble RACH transmission period.
The power level of S-CCPCH is set to —5.3 dB relative to lgyr.

NOTE 2: The purpose of this parameter is to calculate the Expected nominal UE TX power.

NOTE 3: The Expected nominal UE TX power is calculated by using the equation in the clause 8.5.7 Open Loop
Power Control of TS 25.331 [8].

55.24.2 Procedure

1) Setthe TX output level of the SSto obtain 1, at the UE antenna connector and select the test parameters of
table 5.5.2.3 according to the power class. Ty, shall be according to table 5.5.2.3.

2) Measure the mean power (ON power) of the UE on the first PRACH preamble according to the timing in figure

55.1.

3) Measure the RRC filtered mean power (OFF power) in a 2368 chip time interval before atransient period of 25
s (96 chips) prior to a RACH preamble (ON power). Measure the RRC filtered mean power (OFF power) in a
2368 chip timeinterval after atransient period of 25 us (96 chips) after aRACH preamble (ON power). Due to
the dynamic range between the ON and OFF power meausrements, the OFF power measuremnts can be made on
subsequent PRACH preambles rather than adjacent to the first PRACH preamble.

5.5.25

Test requirements

The deviation with respect to the Expected nominal UE TX power (table 5.5.2.3), derived in step 2), shall not exceed
the prescribed upper tolerance in table 5.2.2 (clause 5.2.5) and lower tolerance in table 5.4.1.4. (clause 5.4.1.5) for the
first PRACH preamble.

The measured RRC filtered mean power, derived in step 3), shall be less than —55 dBm. (clause 5.5.1.5).
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5.6 Change of TFC
5.6.1 Definition and applicability

A change of TFC (Transport Format Combination) in uplink means that the power in the uplink varies according to the
changein datarate. DTX, where the DPDCH is turned off, is a special case of variable data, which is used to minimise
the interference between UE(S) by reducing the UE transmit power when voice, user or control information is not
present.

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

5.6.2 Minimum requirements

A change of output power is required when the TFC, and thereby the data rate, is changed. The ratio of the amplitude
between the DPDCH codes and the DPCCH code will vary. The power step due to achangein TFC shall be calculated
in the UE so that the power transmitted on the DPCCH shall follow the inner loop power control. The step in total
transmitted power (DPCCH + DPDCH) shall then be rounded to the closest integer dB value. A power step exactly
half-way between two integer values shall be rounded to the closest integer of greater magnitude. The accuracy of the
power step, given the step sizeis specified in table 5.6.1. The power change due to achange in TFC is defined as the
relative power difference between the mean power of the original (reference) timeslot and the mean power of the target
timeslot, not including the transient duration. The transient duration is from 25 us before the slot boundary to 25 s
after the slot boundary.

Table 5.6.1: Transmitter power step tolerance

Power control step size (Up or down) Transmitter power step tolerance [dB]

AP [dB]

0 0,5

1 0,5

2 +1,0

3 +1,5

4<AP<10 12,0

11<AP<15 13,0

16 <AP <20 +4,0

21 < AP 16,0

Clause C.2.1 defines the UL reference measurement channels (12,2 kbps) for TX test and the power ratio between
DPCCH and DPDCH as—5,46 dB. Therefore, only one power control step size is selected as minimum requirement
from table 5.6.1. The accuracy of the power step, given the step size is specified in table 5.6.2.

Table 5.6.2: Transmitter power step tolerance for test

Quantized amplitude ratios Power control step size (Up or Transmitter power step
Bc and By down) AP [dB] tolerance [dB]
Bc =0,5333, B4 =1,0 7 +2

The mean power of successive slots shall be calculated according to figure 5.6.1.
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Figure 5.6.1: Transmit template during TFC change

The UL reference measurement channel (12,2 kbps) is afixed rate channel. Therefore, DTX, wherethe DPDCH is
turned off, istested, as shown in figure 5.6.2.

Slot boundaries

Up-Link / \
DPDCH - -
Up-Link
DPCCH
Average Power A Average Power

Minimum AP Minimum

Power Power

25 us > 25 s 25 Us  |e—pad 25 s
444444444444 A ST
Average Power

Figure 5.6.2; Transmit template during DTX
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The reference for thisrequirement is TS 25.101 [1] clause 6.5.3.1.

5.6.3 Test purpose
To verify that the tolerance of power control step size does not exceed the described value shown in table 5.6.2.

To verify that the DTX ON/OFF power levels versus time meets the described mask shown in figure 5.6.2.

56.4 Method of test

5.6.4.1 Initial conditions
Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: mid range; see clause G.2.4.
1) Connect the SSto the UE antenna connector as shownin figure A.1.

2) A call isset up according to the Generic call setup procedure in TS34.108 [3] sub clause 7.3.2. The Uplink
DPCH Power Control Info shall specify the Power Control Algorithm as algorithm 2 for interpreting TPC
commands.

3) Enter the UE into loopback test mode and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.
5.6.4.2 Procedure

1) Set the power level of the UEto, 0 dBm+ 1 dB.

2) Send alternating "0" and "1" TPC commands in the downlink so as to satisfy the condition of obtaining
TPC _cmd =0.

3) Measure the mean output power of the UE in two cases, both DPDCH and DPCCH are ON and only DPCCH is
ON. The measurements shall not include the transient periods.

5.6.5  Test requirements

The difference in mean power between DPDCH ON and OFF, derived in step 3), shall not exceed the prescribed range
intable 5.6.3.

Table 5.6.3: Transmitter power step tolerance for test

Quantized amplitude ratios Power control step size (Up or Transmitter power step
Bc and By down) AP [dB] tolerance [dB]
Bc=0,5333,B4=1,0 7 +2.3

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.7 Power setting in uplink compressed mode
5.7.1 Definition and applicability

Compressed mode in uplink means that the power in uplink is changed.

The requirements and this test apply to all types of UTRA for the FDD UE that support UL or combined UL/DL
compressed modes.
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5.7.2 Minimum requirements

A change of output power is required during uplink compressed frames since the transmission of datais performed in a
shorter interval. Theratio of the amplitude between the DPDCH codes and the DPCCH code will also vary. The power
step due to compressed mode shall be calculated in the UE so that the energy transmitted on the pilot bits during each
transmitted dot shall follow the inner loop power control.

Thereby, the power during compressed mode, and immediately afterwards, shall be such that the mean power of the
DPCCH follows the steps due to inner loop power control combined with additional steps of 10L0g10(Npiiot.prev /
Nopilot.curr) dB where Npjjot prev iS the number of pilot bitsin the previously transmitted slot, and Npjjot.curr IS the current
number of pilot bits per dot.

Theresulting step in total transmitted power (DPCCH +DPDCH) shall then be rounded to the closest integer dB value.
A power step exactly half-way between two integer values shall be rounded to the closest integer of greatest magnitude.
The accuracy of the power step, given the step size, is specified in table 5.6.1 in clause 5.6.2. The power step is defined
asthe relative power difference between the mean power of the original (reference) timeslot and the mean power of the
target timeslot, when neither the original timeslot nor the reference timeslot are in a transmission gap. The transient
duration is not included, and is from 25 ps before the dot boundary to 2 5us after the slot boundary.

In addition to any power change due to the ratio Npijot prev / Npilot.curr, the mean power of the DPCCH in the first slot
after a compressed mode transmission gap shall differ from the mean power of the DPCCH in the last dot before the
transmission gap by an amount Agesyme, Where Agesume is calculated as described in clause 5.1.2.3 of TS 25.214 [5].

The resulting difference in the total transmitted power (DPCCH + DPDCH) shall then be rounded to the closest integer
dB value. A power difference exactly half-way between two integer values shall be rounded to the closest integer of
greatest magnitude. The accuracy of the resulting difference in the total transmitted power (DPCCH + DPDCH) after a
transmission gap of up to 14 slots shall be as specified in table 5.7.1.

Table 5.7.1: Transmitter power difference tolerance after a transmission gap of up to 14 slots

Power difference (Up or down) Transmitter power step.
AP [dB] tolerance after a transmission
gap [dB]
AP <2 +/-3
3 +/-3
4<APL10 +/- 3.5
11<AP<LIS +/- 4
16 <AP <20 +/- 4.5
21 < AP +/- 6.5

The power difference is defined as the difference between the mean power of the original (reference) timeslot before the
transmission gap and the mean power of the target timeslot after the transmission gap, not including the transient
durations. The transient durations at the start and end of the transmission gaps are each from 25 us before the dot
boundary to 25 us after the slot boundary.

The mean power of successive dots shall be calculated according to figure 5.7.1.

The reference for thisrequirement is TS 25.101 [1] clause 6.5.4.1.
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Slot boundaries

UL slot /\4 UL slot
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2560 chips
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Up-Link
DPDCH

Mean power
2368 chips

Mean power
2368 chips

Mean power

Mean power 2368 chips

I
I

I

I

I

) I

2368 chips :
I

I

I

I

I

€ < > <>
Transient period Gap period Transient period
( no off power ( no off power ( no off power
requirements ) requirements ) requirements )

Figure 5.7.1: Transmit template during Compressed mode

For RPL (Recovery Period Length) slots after the transmission gap, where RPL is the minimum out of the transmission

gap length and 7 dots, the UE shall use the power control algorithm and step size specified by the signalled Recovery
Period Power Control Mode (RPP), asdetailed in TS 25.214 [5] clause 5.1.2.3.

When nomina 3 dB power control steps are used in the recovery period, the transmitter mean power steps due to inner
loop power control shall be within the range shown in table 5.7.2, and the transmitter aggregate mean power step due to

inner loop power control shall be within the range shown in table 5.7.3, excluding any other power changes due, for
example, to changesin spreading factor or number of pilot bits.

Table 5.7.2: Transmitter power control range for 3dB step size

TPC_cmd Transmitter power control range for 3dB step size
Lower Upper
+1 +1,5 dB +4,5 dB
0 —-0,5 dB +0,5 dB
-1 -1,5dB -4,5 dB
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Table 5.7.3: Transmitter aggregate power control range for 3dB step size

TPC_cmd group Transmitter power control range
after 7 equal TPC_cmd groups
Lower Upper
+1 +16 dB +26 dB
0 -1dB +1 dB
-1 -16 dB —26 dB

The reference for thisrequirement is TS 25.101 [1] clause 6.4.2.1.1.

5.7.3 Test purpose
To verify that the changesin uplink transmit power in compressed mode are within the prescribed tolerances.

Excess error in transmit power setting in compressed mode increases the interference to other channels, or increases
transmission errorsin the uplink.

5.7.4 Method of test

5.74.1 Initial conditions
Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: mid range; see clause G.2.4.
1) Connect the SS to the UE antenna connector as shown in figure A.1.

2) A call isset up according to the Generic call setup procedure in TS34.108 [3] sub clause 7.3.2. The 12,2 kbps
UL reference measurement channel is used, with gain factors 3¢ = 0,5333 and B4 = 1,0 in non-compressed
frames. Slot formats 0 and OB are used on the uplink DPCCH.

3) Enter the UE into loopback test mode and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.
5.7.4.2 Procedure

NOTE: CFNsaregivenin thisprocedure for reference as examples only. A fixed offset may be applied to the
CFNSs.

1) Before proceeding with step (3) below, set the output power of the UE to be in the range —36 + 9 dBm. This may
be achieved by setting the downlink signal (Tor) to yield an appropriate open loop output power and/or by
generating suitable downlink TPC commands from the SS.

2) Transmit the PHY SICAL CHANNEL RECONFIGURATION message to set the uplink power control
parameters to use Algorithm 1 and a step size of 2 dB,and to set the compressed mode parameters shown in table
5.7.5. The contents of the message are specified intable 5.7.9. This set of compressed mode parameters defines
the compressed mode pattern which is used to test the implementation of:

a) insteps (3) and (4), upward 3 dB output power steps and the implementation of a downward power change
when resuming transmission after a compressed mode gap, and

b) in steps (7) and (8), downward 3dB output power steps and the implementation of an upward power change
when resuming transmission after a compressed mode gap.
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Parameter Meaning Value
TGPRC Number of transmission gap patterns within the Transmission 1
Gap Pattern Sequence
TGCFN Connection Frame Number of the first frame of the first pattern | O
within the Transmission Gap Pattern Sequence
TGSN Slot number of the first transmission gap slot within the TGCFN | 2
TGL1 Length of first transmission gap within the transmission gap 7 slots
pattern
TGL2 Length of second transmission gap within the transmission gap | 7 slots
pattern
TGD Duration between the starting slots of two consecutive 15 slots
transmission gaps within a transmission gap pattern
TGPL1 Duration of transmission gap pattern 1 3 frames
TGPL2 Duration of transmission gap pattern 2 R99 and Rel-4:
Omit
Rel-5 and later
releases:
Not applicable
RPP Recovery Period Power Control Mode Mode 1
ITP Initial Transmit Power Mode Mode 1
UL/DL Mode Defines whether UL only or combined UL/DL compressed UL only or UL/DL
mode is used
Downlink Compressed Method for generating downlink compressed mode gap SF/2
Mode Method
Uplink Compressed Method for generating uplink compressed mode gap SF/2

Mode Method

Scrambling code change

Indicates whether the alternative scrambling code is used

No code change

Downlink frame type

Downlink compressed frame structure

A

DeltaSIR Delta in DL SIR target value to be set in the UE during 0
compressed frames
DeltaSIRafter Delta in DL SIR target value to be set in the UE one frame after | O

the compressed frames

The resulting compressed mode pattern is shown in figure 5.7.2.

CFN 0 1 2
Slot# 0 Tx gap 14 Tx
gap

Figure 5.7.2: Pattern A for compressed mode test

3) After the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received,
transmit TPC commands on the downlink as shown in table 5.7.6.

Table 5.7.6: TPC commands transmitted in downlink

CFN TPC commands in downlink
0 01------- 111111

1 11------- 101010

2 101010101010101

4) Measure the mean power in the following dots, not including the 25 ps transient periods at the start and end of

each dlot:
CFN 0: Slots#9,10,11,12,13,14
CFN1: Sots#0,1,9
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5)

6)
7)

8)

9)

Re-start the test. Before proceeding with step (7) below, set the output power of the UE to beintherange2 + 9
dBm. This may be achieved by setting the downlink signal (Tor) to yield an appropriate open loop output power
and/or by generating suitable downlink TPC commands from the SS.

Repeat step (2) above, with the exception that TGCFN = 3intable 5.7.5 and table 5.7.9.

After the PHY SICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received,
transmit TPC commands on the downlink as shownin table 5.7.7.

Table 5.7.7: TPC commands transmitted in downlink

CFN TPC commands in downlink
3 01------- 000000
4 00------- 010101
5 010101010101010

Measure the mean power in the following slots, not including the 25 us transient periods at the start and end of
each dot:

CFN 3: Sots#9,10,11,12,13,14
CFN 4: Slots#0,1,9

Re-start the test. Before proceeding with step (11) below, set the output power of the UE to bein the range—10 +
9 dBm. This may be achieved by setting the downlink signal (Tor) to yield an appropriate open loop output
power and/or by generating suitable downlink TPC commands from the SS.

10) Transmit the PHY SICAL CHANNEL RECONFIGURATION message to set the uplink power control

parameters to use Algorithm 1 and a step size of 1 dB, and to set the compressed mode parameters shown in
table 5.7.8. The contents of the message are specified in table 5.7.10. This set of compressed mode parameters
defines the compressed mode pattern which is used to test the implementation of power steps at the start and end
of compressed frames, and the implementation of a zero power change when resuming transmission after a
compressed mode gap.
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Table 5.7.8: Parameters for pattern B for compressed mode test

Parameter Meaning Value
TGPRC Number of transmission gap patterns within the Transmission 1
Gap Pattern Sequence
TGCFN Connection Frame Number of the first frame of the first pattern | 7
within the Transmission Gap Pattern Sequence
TGSN Slot number of the first transmission gap slot within the TGCFN | 8
TGL1 Length of first transmission gap within the transmission gap 14 slots
pattern
TGL2 Length of second transmission gap within the transmission gap | omit
pattern
TGD Duration between the starting slots of two consecutive UNDEFINED
transmission gaps within a transmission gap pattern
TGPL1 Duration of transmission gap pattern 1 4 frames
TGPL2 Duration of transmission gap pattern 2 R99 and Rel-4:
Omit
Rel-5 and later
releases:
Not applicable
RPP Recovery Period Power Control Mode Mode 0
ITP Initial Transmit Power Mode Mode 0
UL/DL Mode Defines whether UL only or combined UL/DL compressed UL only or UL/DL
mode is used
Downlink Compressed Method for generating downlink compressed mode gap SF/2
Mode Method
Uplink Compressed Method for generating uplink compressed mode gap SF/2
Mode Method
Scrambling code change [ Indicates whether the alternative scrambling code is used No code change
Downlink frame type Downlink compressed frame structure A
DeltaSIR Delta in DL SIR target value to be set in the UE during 0
compressed frames
DeltaSIRafter Delta in DL SIR target value to be set in the UE one frame after | O
the compressed frames

The resulting compressed mode pattern is shown in figure 5.7.3.

CFN 6 7 8 9

Tx gap >

Figure 5.7.3: Pattern B for compressed mode test

11) After the PHY SICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received,
transmit TPC commands on the downlink as shown in table 5.7.8.

Table 5.7.8: TPC commands transmitted in downlink

CFEN TPC commands in downlink

00000000000O0111

11111111-------

------- 00000000

Oo|N[o|(T

000111111111111
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12) Measure the mean power in the following dots, not including the 25 us transient periods at the start and end of
each dot:

CFN6: Sot#14
CFN7: Slots#0and 7
CFN 8: Slots# 7 and 14
CFN9: Sot#0
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Information Element Value/Remark Version
Message Type
UE Information Elements
-RRC transaction identifier 0
-Integrity check info
- message authentication code SS calculates the value of MAC-I for this
message and writes to this IE. The first/ leftmost
bit of the bit string contains the most significant
bit of the MAC-I.
- RRC message sequence number SS provides the value of this IE, from its internal
counter.
-Integrity protection mode info Not Present
-Ciphering mode info Not Present
-Activation time Not Present
-New U-RNTI Not Present
-New C-RNTI Not Present
-RRC State Indicator CELL_DCH
-UTRAN DRX cycle length coefficient Not Present
CN Information Elements
-CN Information info Not Present
UTRAN mobility information elements
-URA identity Not Present
RB information elements
-Downlink counter synchronisation info Not Present
PhyCH information elements
-Frequency info Not Present
Uplink radio resources
-Maximum allowed UL TX power Not Present
-CHOICE channel requirement Uplink DPCH info
-Uplink DPCH power control info
-CHOICE mode FDD
-DPCCH Power offset -40 (-80dB)
-PC Preamble 1 frame
-SRB delay 7 frames
-Power Control Algorithm Algorithm 1
-TPC step size 2dB
-CHOICE mode FDD
-Scrambling code type Long
-Scrambling code number 0
-Number of DPDCH 1
-spreading factor 64
-TFCI existence TRUE
-Number of FBI bits Not Present(0)
-Puncturing Limit 1
Downlink radio resources
-CHOICE mode FDD
-Downlink PDSCH information Not Present R99 and Rel-4
only

-Downlink information common for all radio links
-Downlink DPCH info common for all RL
-CHOICE mode
-DPCH compressed mode info
-Transmission gap pattern sequence
-TGPSI
-TGPS Status Flag
-TGCEN
-Transmission gap pattern sequence
configuration parameters
-TGMP
-TGPRC
-TGSN
-TGL1
-TGL2
-TGD
-TGPL1

Not Present
FDD

1
Activate
0

FDD measurement

W N~NN PR
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-TGPL2

-RPP
-ITP
-CHOICE UL/DL mode

-Downlink compressed mode method
-Uplink compressed mode method
-Downlink frame type
-DeltaSIR1
-DeltaSIRafterl
-DeltaSIR2
-DeltaSIRafter2
-N Identify abort
-T Reconfirm abort
-TX Diversity Mode
-SSDT information

-Default DPCH Offset Value
-Downlink information per radio link list
- Downlink information for each radio link
-Choice mode
-Primary CPICH info
-Primary scrambling code
-PDSCH with SHO DCH Info

-PDSCH code mapping

-Downlink DPCH info for each RL

-CHOICE mode
-Primary CPICH usage for channel estimation
-DPCH frame offset

-Secondary CPICH info

-DL channelisation code
-Secondary scrambling code
-Spreading factor

-Code number

-Scrambling code change
-TPC combination index
-SSDT Cell Identity

-Closed loop timing adjustment mode
-SCCPCH Information for FACH

130

Not Present

Mode 1

Mode 1

UL only or UL and DL, depending on UE
capability

SF/2 or Not present depending on UE capability
SF/2

A

0

0

Not Present

Not Present

Not Present

Not Present

Not Present

Not Present

Not Present

FDD

100
Not Present

Not Present

FDD

Primary CPICH may be used

Set to value Default DPCH Offset Value ( as
currently stored in SS) mod 38400

Not Present

Not Present
128

96

No code change
0

Not Present

Not Present
Not Present

ETSI TS 134 121-1 V10.2.1 (2012-04)

R99 and Rel-4
only

R99 and Rel-4
only

R99 and Rel-4
only
R99 and Rel-4
only

R99 and Rel-4
only
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Table 5.7.10: PHYSICAL CHANNEL RECONFIGURATION message (step 10)

Information Element Value/Remark Version
Message Type
UE Information Elements
-RRC transaction identifier 0
-Integrity check info
- message authentication code SS calculates the value of MAC-I for this
message and writes to this IE. The first/
leftmost bit of the bit string contains the most
significant bit of the MAC-I.
- RRC message sequence number SS provides the value of this IE, from its
internal counter.
-Integrity protection mode info Not Present
-Ciphering mode info Not Present
-Activation time Not Present
-New U-RNTI Not Present
-New C-RNTI Not Present
-RRC State Indicator CELL_DCH
-UTRAN DRX cycle length coefficient Not Present
CN Information Elements
-CN Information info Not Present
UTRAN mobility information elements
-URA identity Not Present
RB information elements
-Downlink counter synchronisation info Not Present
PhyCH information elements
-Frequency info Not Present
Uplink radio resources
-Maximum allowed UL TX power Not Present
-CHOICE channel requirement Uplink DPCH info
-Uplink DPCH power control info
-CHOICE mode FDD
-DPCCH Power offset -40 (-80dB)
-PC Preamble 1 frame
-SRB delay 7 frames
-Power Control Algorithm Algorithm 1
-TPC step size 1dB
-CHOICE mode FDD
-Scrambling code type Long
-Scrambling code number 0
-Number of DPDCH 1
-spreading factor 64
-TFCI existence TRUE
-Number of FBI bits Not Present(0)
-Puncturing Limit 1
Downlink radio resources
-CHOICE mode FDD
-Downlink PDSCH information Not Present R99 and Rel-4
only

-Downlink information common for all
radio links
-Downlink DPCH info common for all RL
-CHOICE mode
-DPCH compressed mode info
-Transmission gap pattern sequence
-TGPSI
-TGPS Status Flag
-TGCFN
-Transmission gap pattern sequence
configuration parameters
-TGMP
-TGPRC
-TGSN
-TGL1
-TGL2
-TGD
-TGPL1

Not Present
FDD

1
Activate
7

FDD measurement
1

8

14

Not Present
UNDEFINED

4
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-TGPL2

-RPP
-ITP
-CHOICE UL/DL mode

-Downlink compressed mode method
-Uplink compressed mode method
-Downlink frame type
-DeltaSIR1
-DeltaSIRafterl
-DeltaSIR2
-DeltaSIRafter2
-N Identify abort
-T Reconfirm abort
-TX Diversity Mode
-SSDT information

-Default DPCH Offset Value
-Downlink information per radio link list
- Downlink information for each radio link
-Choice mode
-Primary CPICH info
-Primary scrambling code
-PDSCH with SHO DCH Info

-PDSCH code mapping

-Downlink DPCH info for each RL
-CHOICE mode
-Primary CPICH usage for channel
estimation
-DPCH frame offset

-Secondary CPICH info

-DL channelisation code
-Secondary scrambling code
-Spreading factor

-Code number

-Scrambling code change
-TPC combination index
-SSDT Cell Identity

-Closed loop timing adjustment mode
-SCCPCH Information for FACH

Not Present

Mode 0

Mode 0

UL only or UL and DL, depending on UE
capability

SF/2 or Not present depending on UE capability
SF/2

A

0

0

Not Present

Not Present

Not Present

Not Present

Not Present

Not Present

Not Present

FDD

100
Not Present

Not Present

FDD
Primary CPICH may be used

Set to value Default DPCH Offset Value ( as
currently stored in SS) mod 38400
Not Present

Not Present

128

96

No code change
0

Not Present

Not Present
Not Present

R99 and Rel-4
only

R99 and Rel-4
only

R99 and Rel-4
only
R99 and Rel-4
only

R99 and Rel-4
only

5.7.5 Test requirements

For ease of reference, the following uplink output power measurements are defined in figure 5.7.4. In thisfigure:

- Pyisthe RRC filtered mean power in an uplink transmission gap, excluding the 25 s transient periods.

- P,isthe mean power in the last slot before a compressed frame (or pair of compressed frames), excluding the

25 ustransient periods.

- Py isthe mean power in the first slot of a compressed frame, excluding the 25 ps transient periods.

- P.isthe mean power in the last slot before a transmission gap, excluding the 25 ps transient periods.

- Pgisthe mean power in the first dot after a transmission gap, excluding the 25 ps transient periods.

- Peisthe mean power in the last slot of a compressed frame, excluding the 25 s transient periods.

- P isthe mean power in the first slot after a compressed frame (or pair of compressed frames), excluding the

25 ustransient periods.
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Compressed Frame(s)
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Figure 5.7.4: Uplink transmit power in uplink compressed mode
1. At the boundary between CFN 6 and CFN 7, P, — P, shall be within the range +4 + 2.3 dB.

2. Indot #9 of CFN 1, the power difference Py — P, from the power in dot #1 of CFN 1 shall be within the range
-11+4.3dB.

3. Indot #9 of CFN 4, the power difference Py — P, from the power in dot #1 of CFN 4 shall be within the range
+11+ 4.3 dB.

4. Indot #7 of CFN 8, the power difference Py — P, from the power in dot #7 of CFN 7 shall be within the range
0+ 3.2dB.

5. (void)
6. At the boundary between CFN 8 and CFN 9, P; — P, shall be within the range -4 + 2.3 dB.

7. Inthe dots between sot #10 of CFN 0 and slot #1 of CFN 1 inclusive, the change in mean power from the
previous ot shall be within the range given intable 5.7. 11 for TPC_cmd = +1.

8. The aggregate change in mean power from slot #9 of CFN 0 to dot #1 of CFN 1 shall be within the range given
intable5.7. 12 for TPC_cmd = +1.

9. Inthe dots between dot #10 of CFN 3 and slot #1 of CFN 4 inclusive, the change in mean power from the
previous slot shall be within the range given intable 5.7. 11 for TPC cmd = -1.

10. The aggregate change in mean power from slot #9 of CFN 3 to slot #1 of CFN 4 shall be within the range given
intable5.7. 12 for TPC_cmd = -1.

Table 5.7.11: Transmitter power control range for 3dB step size

TPC_cmd Transmitter power control range for 3dB step size
Lower Upper
+1 +1,3dB +4,7 dB
0 —-0,6 dB +0,6 dB
-1 -1,3dB -4,7 dB

Table 5.7.12: Transmitter aggregate power control range for 3dB step size

TPC_cmd group Transmitter power control range after 7 equal TPC_cmd
groups
Lower Upper
+1 +15,7dB +26,3dB
0 -1,1dB +1,1dB
-1 -15,7dB —26,3dB
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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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.7A HS-DPCCH power control
5.7A.1 Definition and applicability

The transmission of Ack/Nack or CQI over the HS-DPCCH may cause the transmission power in the uplink to vary.
Theratio of the amplitude between the DPCCH and the Ack/Nack and CQI respectively is signalled by higher layers.

The requirements and this test apply for Release 5 and later releases to all types of UTRA for the FDD UE that support
HSDPA.

5.7A.2 Minimum requirement

The nominal sum power on DPCCH+DPDCH is independent of the transmission of Ack/Nack and CQI unlessthe UE
output power when Ack/Nack or CQI is transmitted would exceed the maximum value specified in Table 5.2A.1 or fall
below the value specified in 5.4.3.2, whereupon the UE may then also apply additional scaling to the total transmit
power as defined in section 5.1.2.6 of TS.25.214 [5].

The composite transmitted power (DPCCH + DPDCH+HS-DPCCH) may then a so be rounded to the closest integer dB
value. If rounding is done a power step exactly half-way between two integer values shall be rounded to the closest
integer of greater magnitude.

The nominal power step due to transmission of Ack/Nack or CQI is defined as the difference between the nominal mean
powers of two power evaluation periods either side of an HS-DPCCH boundary. The first evaluation period starts 25 pus
after a DPCCH slot boundary and ends 25us before the following HS-DPCCH slot boundary. The second evaluation
period starts 25 s after the same HS-DPCCH dot boundary and ends 25 ps before the following DPCCH slot
boundary. Thisis described in figure 5.7A.1.

HS-DPCCH 2560 chip * = step due to inner loop
DPCCH 2560 chip Slot boundaries power control

Slot boundaries ** = step due to CQI
A / transmission

Up-Link i
HS-DPCCH i DPCCH to ' v ; i
'HS-DPCCH i | : | |
! timing offset : ' ' i i

DPDCH E : : : 5 :
. (3 H ! % [l .

Up-Link g N N
DPCCH ! : : : :

' Mean ! ' !

: power Power | Mean Mean Mean

i (—): step_ i power powerl E)ower;

i : —@—? - / \

! ' «> '

i " Mean Power !

: | power  Step !

: , , (0dBcase) ! '

—> ! ! V.

. Mean | ' ! : !

 power : : i Mean '

: E E E power E

The power step due to HS-DPCCH transmission is the difference between the mean powers
transmitted before and after an HS-DPCCH slot boundary. The mean power evaluation period
excludes a 25ps period before and after any DPCCH or HS-DPCCH slot boundary.

Figure 5.7A.1: Transmit power template during HS-DPCCH transmission
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The tolerance of the power step due to transmission of the HS-DPCCH shall meet the requirementsin table 5.7A.1.

Table 5.7A.1: Transmitter power step tolerance

Power step size (Up or down) Transmitter power step
AP [dB] tolerance [dB]
0 +/- 0.5
1 +/- 0.5
2 +/- 1.0
3 +/-1.5
4<AP<T +-2.0

The normative reference for this requirement is TS 25.101 [1] clause 6.5.5.1.

5.7A.3 Test purpose

To verify that the changesin uplink transmit power when transmitting the HS-DPCCH (Ack/Nack and CQI) and the
power between HS-DPCCH transmissions are within the allowed power step tolerances as shown in table 5.7A.2 and
5.7A.3. Thetest is carried out at max power with TPC_cmd=1 and at a nominal power of 0 dBm at the minimum point
of the 12ms transmit pattern (HS-DPCCH off).

5.7A.4 Method of test

5.7A4.1 Initial conditions
Test environment: normal; see clauses G.2.1 and G.2.2.
Frequencies to be tested: mid range; see clause G.2.4.
1) Connect the SS (node B emul ator) to the UE antenna connector as shown in figure A.1.

2) The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK version) are
specified in Annex C.10.1 and C.8.1.1.

3) AnHSDPA call is set up according to TS 34.108 [ 3] clause 7.3.6. RF parameters are set up according to table
E.5.1 and table E.5.10. Settings for the serving cell are defined in table 5.7A.1A.

4) Enter the UE into loopback test mode 1 in the presence of HSDPA and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA.

Table 5.7A.1A: Settings for the serving cell during the measurement of HS-DPCCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.7A.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX RACH dBm +21
Tor (se€ Notes 1 and 2) dBm/3.84 -86
MHz
NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.
NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

5.7A.4.2 Procedure

1) Send TRANSPORT CHANNEL RECONFIGURATION message to set the beta values defined in table C.10.1.4
subtest 3 and the DPCH frame offset according the HS-DPCCH half slot offset required for measurements. This
will create asignal with arepeat pattern of 12ms. The Uplink DPCH Power Control Info shall initially specify
the Power Control Algorithm as algorithm 2 for interpreting TPC commands.
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2)

5)

6)

Generate suitable TPC commands from the SS to set the output power of the UE, measured at the UE antenna
connector when the HS-DPCCH is not transmitted, to be in the range 0 dBm + 2dB. Thisisanominal setting and
not part of the test requirements.

Figure 5.7A.2 shows the 12ms cycle created when using the TRANSPORT CHANNEL RECONFIGURATION
message from Annex | with the test specific message content defined below and with TPC_cmd=0. Measure the
mean power during the half slot periods either side of the measurement points specified on figure 5.7A.2. The
25us transient periods at the end of each half slot period shall not be included. Measurement points 4, 8 and 11
are at the DPCCH slot boundaries just after and just before the HS-DPCCH transmission. Evaluate the
difference in mean power to determine the power steps around the measurement points shown in Figure 5.7A.2.
The power steps shall meet the test requirementsin table 5.7A.2.

Reconfigure the uplink DPCH power control Info to use Algorithm 1 with 1 dB step size. Set and send
continuously Up power control commands to the UE until the UE output power during HS-DPCCH ACK/NACK
transmission reaches the maximum as defined in table 5.2A.1.

Figure 5.7A.3 shows the 12ms cycle created when using TPC_cmd=1. Measure the mean power during the half
dot periods either side of the measurement points specified on figure 5.7A.3. The 25us transient periods at the
end of each half slot period shall not be included. Measurement points 5, 10 and 13 are at the DPCCH dlot
boundaries in between the HS-DPCCH transmissions. The last downward step prior to the HS-DPCCH
transmission is not tested due to the accumulation of tolerances making the test requirement very wide. Evaluate
the difference in mean power to determine the power steps around the measurement points shown in Figure
5.7A.3. The transmitter power steps shall meet the test requirementsin table 5.7A.3.

Specific Message Contents

All messages indicated above shall use the same content as described in the default message content in clause 9 of TS
34.108 [3], except the TRANSPORT CHANNEL RECONFIGURATION message which isdefined in Annex |. The
test specific content for the TRANSPORT CHANNEL RECONFIGURATION message is as follows:

Information Element Value/remark
- Ack-Nack repetition factor 1
- CQI repetition factor 1

5.7A.5 Test requirements

O 6 ® 6 6
JVV L ¢ JV

-0
®
-0
~®
®

N2 N2
~ - = - = < - =
d¢ g3 38 & 3 3
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| | . | | |

Figure 5.7A.2: Transmit power template below max power with TPC_cmd =0
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Figure 5.7A.3: Transmit power template at max power with TPC_cmd =1

The difference in mean power derived in steps 5) and 7), shall not exceed the allowed transmitter power step rangein
table 5.7A.2 and 5.7A.3 respectively.

The UL reference measurement channel for TX test will be set as defined in C.10.1 with the power ratio between HS-
DPCH, DPCCH and DPDCH being set to the values defined in table C.10.1.4 sub-test 3.

Table 5.7A.2: Transmitter power test requirements for TPC_cmd=0

Sub-test in Power Nominal Power | Rounded Power Transmitter Allowed

table step step size, AP step size, AP power step Transmitter
C.10.14 [dB] [dB] Tolerance [dB] | power step range
[dB]

1 6.14 6 +/-2.3 3.7 10 8.44
2 -1.38 -1 +/- 0.6 -1.98 t0 -0.4
3 -4.76 -5 +/-2.3 -7.31t0-2.46

4" 0 0 +/- 0.6 -0.6 10 0.6

5 476 5 +/-2.3 2.46t07.3

3 6 1.38 1 +/- 0.6 0.41t01.98
7 -6.14 -6 +/-2.3 -8.44 t0 -3.7

g8’ 0 0 +/- 0.6 -0.6 10 0.6

9 476 5 +/-2.3 2.46t07.3
10 -4.76 -5 +/-2.3 -7.3t0 -2.46

11" 0 0 +- 0.6 -0.6 10 0.6

Note 1:  Two test points

ETSI



3GPP TS 34.121-1 version 10.2.1 Release 10 138 ETSI TS 134 121-1 V10.2.1 (2012-04)

Table 5.7A.3: Transmitter power test requirements for TPC_cmd=1

Sub-test in Power Nominal Power | Rounded Power Transmitter Allowed
table step step size, AP step size, AP power step Transmitter
C.10.14 [dB] [dB] Tolerance [dB] | power step range
[dB]
1 6.14 6 +/-2.3 3.7t08.44
2 -1.38 -1 +/- 0.6 -1.98t0 -0.4
3° No requirements | No requirements NA No requirements
4 -4.76 -5 +/-2.3 -7.310 -2.46
5 1 1 +/- 0.6 041t01.6
6 4.76 5 +/- 2.3 2.461t07.3
3 7 No No requirements NA No requirements
Requirements
8 1.38 1 +/- 0.6 0.40 to 1.98
9 -6.14 -6 +/-2.3 -8.44 t0 -3.7
10° 1 1 +/- 0.6 0.41t01.6
11 4.76 5 +/- 2.3 2461t07.3
12 -4.76 -5 +/-2.3 -7.310 -2.46
13° 1 1 +/- 0.6 0.41t01.6
Note 1:  Three test points
Note 2:  Two test points
Note 3:  In these test points rel-6 UE performs additional power scaling due to changes in allowed MPR,
and therefore there are no requirements specified for transmitter power steps.

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.8 Occupied Bandwidth (OBW)
5.8.1 Definition and applicability

Occupied bandwidth is a measure of the bandwidth containing 99 % of the total integrated power of the transmitted
spectrum, centred on the assigned channel frequency.

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

5.8.2 Minimum Requirements

The occupied channel bandwidth shall be less than 5 MHz based on a chip rate of 3,84 Mcps.
The normative reference for this requirement is TS 25.101 [1] clause 6.6.1.

5.8.3 Test purpose

To verify that the UE occupied channel bandwidth is lessthan 5 MHz based on a chip rate of 3,84 Mcps.

Excess occupied channel bandwidth increases the interference to other channels or to other systems.

584 Method of test

5.84.1 Initial conditions
Test environment: normal; see clauses G.2.1 and G.2.2.

Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
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1) Connect the SS to the UE antenna connector as shown in figure A.1.

2) A call isset up according to the Generic call setup procedure in TS34.108 [3] sub clause 7.3.2.

3) Enter the UE into loopback test mode and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.
5.8.4.2 Procedure

1) Set and send continuously Up power control commands to the UE until the UE output power shall be maximum
level.

2) Measure the power spectrum distribution within two times or more range over the requirement for Occupied
Bandwidth specification centring on the current carrier frequency with 30 kHz or less RBW. The characteristic
of the filter shall be approximately Gaussian (typical spectrum analyzer filter).

3) Cdculate the total power within the range of all frequencies measured in '2)"' and save thisvalue as "Total
Power".

4) Sum up the power upward from the lower boundary of the measured frequency range in '2)" and seek the limit
frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as"Lower Frequency".

5) Sum up the power downward from the upper boundary of the measured frequency range in '2)" and seek the limit
frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Upper Frequency".

6) Cadculate the difference ("Upper Frequency” — "Lower Frequency" = "Occupied Bandwidth") between two limit
frequencies obtained in '4)' and '5)".

5.8.5 Test Requirements

The measured Occupied Bandwidth, derived in step 6), shall not exceed 5 MHz.

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.8A  Occupied Bandwidth (OBW) for DC-HSUPA
5.8A.1 Definition and applicability

In the case dual adjacent carriers are assigned in the uplink, occupied bandwidth is a measure of the bandwidth
containing 99 % of the total integrated power of the transmitted spectrum, centered at the center of the assigned channel
frequencies.

The requirements and this test apply for Release 9 and later releases to all types of UTRA for the FDD UE that support
HSDPA and Dua Cell E-DCH.

5.8A.2 Minimum Requirements
The occupied channel bandwidth shall be lessthan 10 MHz on a chip rate of 3.84 Mcps.

The normative reference for thisrequirement is TS 25.101 [1] clause 6.6.1A.

5.8A.3 Test purpose
To verify that the DC-HSUPA UE occupied channel bandwidth isless than 10 MHz based on a chip rate of 3,84 Mcps.

Excess occupied channel bandwidth increases the interference to other channels or to other systems.
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5.8A.4 Method of test
5.8A.4.1 Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SSto the UE antenna connector as shown in figure A .41.

2) The UL Reference Measurement Channel and parameters are specified in Annex C.2.6 and C.11A. The DL
Reference Measurement Channel (FRC H-SET 1, QPSK) is specified in C.8.1.1.

3) AnE-DCH call isset up according to TS 34.108 [3] 7.3.14 with the exceptions in the RADIO BEARER SETUP
message given in Tables 5.2BA.2, 5.2BA.3, 5.2BA.4. These exceptions allow the beta val ues to be set according
totable C.11A.1. and each UL physical channel to be at constant power during the measurement. RF parameters
are set up according to table E.5.4B. Settings for the serving cell are defined in table 5.8A.

4) Enter the UE into loopback test mode 1 looping back HSDPA to E-DCH according to procedure 7.3.14.3in TS
34.108 [3] and start the loopback test

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.8A: Settings for the serving cell during the measurement of Occupied Bandwidth for with HS-
DPCCH and E-DCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.8A.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_ RACH dBm +21
Tor (s€€ notes 1 and 2) dBm/3.84 -86
MHz
NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.
NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

5.8A4.2 Procedure
1) Set the Absolute Grant according to Table C.11A.1.1.
2) The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.

3) Generate suitable TPC commands to each individua carrier from the SSto set the total power in each of the
assigned carriers to be equal to each other within + 1dB and the total output power of the UE to be at least 7.5dB
lower than the maximum output power. Wait 150ms.

4) Set and send continuously Up power control commands to both carriers to the UE and wait 150ms.

5) Measure the power spectrum distribution within two times or more range over the requirement for Occupied
Bandwidth specification centring between the two carrier frequencies with 30 kHz or lessRBW. The
characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter).

6) Caculate thetotal power of the two carriers within the range of all frequencies measured in '2)' and save this
value as"Total Power".

7) Sum up the power upward from the lower boundary of the measured frequency rangein '2)' and seek the limit
frequency point by which this sum becomes 0,5 % of "Total Power" of the two carriers and save this point as
"Lower Frequency".

8) Sum up the power downward from the upper boundary of the measured frequency range in '2)" and seek the limit
frequency point by which this sum becomes 0,5 % of "Total Power" and save this point as "Upper Frequency".
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9) Cdculate the difference ("Upper Frequency” — "Lower Frequency" = "Occupied Bandwidth") between two limit
frequencies obtained in '4)' and '5)".

5.8A.5 Test Requirements
The measured Occupied Bandwidth, derived in step 6), shall not exceed 10 MHz.

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.
5.9 Spectrum emission mask
5.9.1 Definition and applicability

The spectrum emission mask of the UE applies to frequencies, which are between 2,5 MHz and 12,5 MHz away from
the UE centre carrier frequency. The out of channel emission is specified relative to the RRC filtered mean power of the
UE carrier.

The requirements and this test apply to al types of UTRA for the FDD UE.

5.9.2

The power of any UE emission shall not exceed the levels specified in Table 5.9.1. The absolute requirement is
based on a -50 dBm/3.84 MHz minimum power threshold for the UE. Thislimit is expressed for the narrower
measurement bandwidths as-55.8 dBm/1 MHz and -71.1 dBm/30 kHz. The requirements are applicable for all
values of B, By as specified in [5].

Minimum Requirements

Table 5.9.1: Spectrum Emission Mask Requirement

Af in MHz Minimum requirement (Note 2) Measurement
(Note 1) ADSol bandwidth
Relative requirement solute
requirement
Af 30 kHz
25-35 —-35-15- —2.5];dBc -71.1 dBm
MHz (Note 3)
Af
35-75 -35-1| ——-35|;dBc | -55.8dBm 1 MHz
MHz (Note 4)
Af 1 MHz
7.5-85 -39-10.| ——-75|;dBc | -55.8dBm
MHz (Note 4)
1 MHz
8.5-12.5 MHz -49 dBc -55.8 dBm (Note 4)
Note 1:  Afis the separation between the carrier frequency and the centre of the measurement
bandwidth.
Note 2:  The minimum requirement is calculated from the relative requirement or the absolute
requirement, whichever is the higher power.
Note 3:  The first and last measurement position with a 30 kHz filter is at Af equals to 2.515 MHz
and 3.485 MHz.
Note 4:  The first and last measurement position with a 1 MHz filter is at Af equals to 4 MHz and
12 MHz.

For operation in band I1, 1V, V, X, XII, XIIl and X1V the minimum requirement is calculated from the minimum
requirement in table 5.9.1 or the applicable additional requirement in Tables 5.9.1A, 5.9.1B or 5.9.1C, whichever isthe

tighter requirement.
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Table 5.9.1A: Additional spectrum emission limits for Bands I, IV, X

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band I, bandwidth
frequency, f_offset IV, X
2.5 MHz < Af< 3.5 MHz 2.515MHz < f offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 4.0MHz < f_offset < 12.0 MHz -13 dBm 1 MHz

Note 1:  Afis the separation between the carrier frequency and the centre of the measurement bandwidth.
Table 5.9.1B: Additional spectrum emission limits for Band V
Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band V bandwidth
frequency, f_offset
2.5 MHz < Af < 3.5 MHz 2.515MHz < f offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 3.55MHz <f offset < 12.45 MHz -13 dBm 100 kHz

Note 1:

Af is the separation between the carrier frequency and the centre of the measurement bandwidth.

Table 5.9.1C: Additional spectrum emission limits for Bands XlI, XIlI, XIV

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band bandwidth
frequency, f_offset X, X, X1V
2.5 MHz < Af< 2.6 MHz 2.515MHz < f_offset < 2.585MHz -13 dBm 30 kHz
2.6 MHz < Af £12.45 MHz 2.65MHz < f offset < 12.45 MHz -13 dBm 100 kHz

Note 1:

Af is the separation between the carrier frequency and the centre of the measurement bandwidth.

NOTE:

Asageneral rule, the resolution bandwidth of the measuring equipment should be equal to the

measurement bandwidth specified in tables 5.9.1, 5.9.1A, 5.9.1B and 5.9.1C. However, to improve
measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the

measurement bandwidth. When the resol ution bandwidth is smaller than the measurement bandwidth, the

result should be integrated over the measurement bandwidth in order to obtain the equivalent noise
bandwidth of the measurement bandwidth.

The normative reference for thisrequirement is TS 25.101 [1] clause 6.6.2.1.1.

5.9.3

Test purpose

To verify that the power of UE emission does not exceed the prescribed limits shown in table 5.9.1.

Excess emission increases the interference to other channels or to other systems.

5.9.4
594.1

Method of test

Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.

Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.

1) Connect the SS to the UE antenna connector as shown in figure A.1.

2) A call isset up according to the Generic call setup procedure in TS34.108 [3] sub clause 7.3.2.

3) Enter the UE into loopback test mode and start the |oopback test.

See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and |oopback test.
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1) Set and send continuously Up power control commands to the UE until the UE output power shall be maximum

level.

2) Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 5.9.2
and 5.9.2A, 5.9.2B, 5.9.2C if applicable. For measurements using 1 MHz or 100K Hz measurement bandwidths
the result may be calculated by integrating multiple 50 kHz or narrower filter measurements. The characteristic
of the filter shall be approximately Gaussian (typical spectrum analyzer filter). The centre frequency of thefilter
shall be stepped in contiguous steps according to table 5.9.2. The measured power shall be recorded for each

step.

3) Measure the RRC filtered mean power centered on the assigned channel frequency.

4) Cadlculate theratio of the power 2) with respect to 3) in dBc.

5.9.5

Test requirements

Theresult of clause 5.9.4.2 step 4) shall fulfil the requirements of table 5.9.2.

For operationin band I1, 1V, V, X, XII, XIII and X1V both minimum requirement in table 5.9.2 and the applicable
additional requirement in Tables 5.9.2A, 5.9.2B, or 5.9.2C need to be satisfied.

Table 5.9.2: Spectrum Emission Mask Requirement

Af in MHz Minimum requirement (Note 2) Measurement
(Note 1) bandwidth
Relative requirement Ab;olute
requirement
Af 30 kHz
25-35 -335-15.| ——-25|;dBc -69.6 dBm
MHz (Note 3)
Af 1 MHz
35-75 -335-1 -35|dBc -54.3 dBm
MHz (Note 4)
7.5-85 _375-10 2 _75)ldBc | -s43dem 1 MHz
' : ' MHz ' (Note 4)
1 MHz
8.5-12.5 MHz -47.5 dBc -54.3 dBm (Note 4)
Note 1:  Afis the separation between the carrier frequency and the centre of the measurement
bandwidth.
Note 2:  The minimum requirement is calculated from the relative requirement or the absolute
requirement, whichever is the higher power.
Note 3:  The first and last measurement position with a 30 kHz filter is at Af equals to 2.515 MHz
and 3.485 MHz.
Note 4:  The first and last measurement position with a 1 MHz filter is at Af equals to 4 MHz and
12 MHz.

Table 5.9.2A: Additional spectrum emission limits for Bands I, IV, X

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band Il, bandwidth
frequency, f_offset IV, X
2.5 MHz < Af < 3.5 MHz 2.515MHz < f_offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 4.0MHz < f_offset < 12.0 MHz -13 dBm 1 MHz

Note 1:

Af is the separation between the carrier frequency and the centre of the measurement bandwidth.
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Table 5.9.2B: Additional spectrum emission limits for Band V

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band V bandwidth
frequency, f_offset
2.5 MHz < Af< 3.5 MHz 2.515MHz < f offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 3.565MHz < f offset < 12.45 MHz -13 dBm 100 kHz

Note 1:  Afis the separation between the carrier frequency and the centre of the measurement bandwidth.

Table 5.9.2C: Additional spectrum emission limits for Bands XlI, XIlI, XIV

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band bandwidth
frequency, f_offset X, X1, X1V
2.5 MHz < Af < 2.6 MHz 2.515MHz < f_offset < 2.585MHz -13 dBm 30 kHz
2.6 MHz < Af £12.45 MHz 2.65MHz < f offset < 12.45 MHz -13 dBm 100 kHz

Note 1:  Afis the separation between the carrier frequency and the centre of the measurement bandwidth.

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis givenin clause F.4.

5.9A  Spectrum Emission Mask with HS-DPCCH
5.9A.1 Definition and applicability

The spectrum emission mask of the UE applies to frequencies, which are between 2,5 MHz and 12,5 MHz away from
the UE centre carrier frequency. The out of channel emission is specified relative to the RRC filtered mean power of the
UE carrier.

The requirements and this test apply for Release 5 and later releases to all types of UTRA for the FDD UE that support
HSDPA.

5.9A.2 Minimum Requirements

The power of any UE emission shall not exceed the levels specified in Table 5.9A.1. The absolute requirement is
based on a -50 dBm/3.84 MHz minimum power threshold for the UE. Thislimit is expressed for the narrower
measurement bandwidths as -55.8 dBm/1 MHz and -71.1 dBm/30 kHz. The requirements are applicable for all
values of B, By, Prs as specified in [5].
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Table 5.9A.1: Spectrum Emission Mask Requirement

Af in MHz Minimum requirement (Note 2) Measurement
(Note 1) ADSol bandwidth
Relative requirement solute
requirement
Af 30 kHz
25-35 -35-15. —2.5]|:dBc -71.1 dBm
MHz (Note 3)
Af 1 MHz
35-75 -35-1. VHz -3.5|:dBc -55.8 dBm (Note 4)
z
Af 1 MHz
75-85 -39-10- —-75|;dBc | -55.8dBm
MHz (Note 4)
1 MHz
8.5-12.5 MHz -49 dBc -55.8 dBm (Note 4)
Note 1:  Afis the separation between the carrier frequency and the centre of the measurement
bandwidth.
Note 2:  The minimum requirement is calculated from the relative requirement or the absolute
requirement, whichever is the higher power.
Note 3:  The first and last measurement position with a 30 kHz filter is at Af equals to 2.515 MHz and
3.485 MHz.
Note 4:  The first and last measurement position with a 1 MHz filter is at Af equals to 4 MHz and 12
MHz.

For operation in band I1, 1V, V, X, XII, XIIl and X1V the minimum requirement is calculated from the minimum
requirement in table 5.9A.1 or the applicable additional requirement in Tables 5.9A.1A, 5.9A.1B or 5.9A.1C,
whichever is the tighter requirement.

Table 5.9A.1A: Additional spectrum emission limits for Bands Il, IV, X

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band Il, bandwidth
frequency, f_offset IV, X
2.5 MHz < Af < 3.5 MHz 2.515MHz < f_offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 4.0MHz < f_offset < 12.0 MHz -13 dBm 1 MHz

Note 1:  Afis the separation between the carrier frequency and the centre of the measurement bandwidth.
Table 5.9A.1B: Additional spectrum emission limits for Band V
Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band V bandwidth
frequency, f_offset
2.5 MHz < Af < 3.5 MHz 2.515MHz < f offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 3.55MHz <f offset < 12.45 MHz -13 dBm 100 kHz

Note 1:

Af is the separation between the carrier frequency and the centre of the measurement bandwidth.

Table 5.9A.1C: Additional spectrum emission limits for Bands XII, XlIlI, XIV

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band bandwidth
frequency, f_offset X, X1, X1V
2.5 MHz < Af < 2.6 MHz 2.515MHz < f_offset < 2.585MHz -13 dBm 30 kHz
2.6 MHz < Af £12.45 MHz 2.65MHz < f offset < 12.45 MHz -13 dBm 100 kHz

Note 1:

Af is the separation between the carrier frequency and the centre of the measurement bandwidth.
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NOTE: Asagenera rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth specified in tables 5.9A.1, 5.9A.1A, 5.9A.1B and 5.9A.1C. However, to improve
measurement accuracy, sensitivity and efficiency, the resol ution bandwidth may be smaller than the
measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the
result should be integrated over the measurement bandwidth in order to obtain the equivalent noise
bandwidth of the measurement bandwidth.

The normative reference for thisrequirement is TS 25.101 [1] clause 6.6.2.1.1.

5.9A.3 Test purpose

To verify that the power of UE emission does not exceed the prescribed limits shown in table 5.9A.1. even in the
presence of the HS-DPCCH. (see note). Thisis applicable for al valuesof 3., 5, and 3, as specified in [5]. The
maximum output power with HS-DPCCH is specified in table 5.2A.1.

Excess emission increases the interference to other channels or to other systems.

NOTE: For astatic signal, the measurement with a 1IMHz filter can be replaced by a narrower filter and
integration over the bandwidth. (Note 6 in table 5.9A.1) For anon static signal the above described
replacement gives different results, depending on the type of dynamic in the signal and depending on the
bandwidth of the filter. Hence the signal is tested only when static.

5.9A.4 Method of test
5.9A.4.1 Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SS (node B emul ator) to the UE antenna connector as shown in figure A.1.

2) The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK version) are
specified in Annex C.10.1 and C.8.1.1.

3) AnHSDPA call is set up according to TS 34.108 [ 3] clause 7.3.6. RF parameters are set up according to table
E.5.1 and table E.5.10. Settings for the serving cell are defined in table 5.9A.2.

4) Enter the UE into loopback test mode in the presence of HSDPA and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA.

Table 5.9A.2: Settings for the serving cell during the measurement of Spectrum Emission Mask with

HS-DPCCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.9A.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_ RACH dBm +21
Tor (se€ Notes 1 and 2) dBm/3.84 -86

MHz

NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a

receiver measurement, whereas the SS can only set To.
NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

59A4.2 Procedure

1) Send TRANSPORT CHANNEL RECONFIGURATION message to set the beta values according to table
C.10.1.4 and the DPCH frame offset according the HS-DPCCH dlot offset required for measurements.

2) Set and send continuously Up power control commands to the UE.
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4) When UE has reached the maximum power, measure the power of the transmitted signal with a measurement
filter of bandwidths according to table 5.9A.3 and 5.9A.3A, 5.9A.3B, 5.9A.3C if applicable. For measurements
using 1 MHz or 100K Hz measurement bandwidths the result may be calculated by integrating multiple 50 kHz
or narrower filter(>3kHz) measurements. The characteristic of the filter shall be approximately Gaussian
(typical spectrum analyzer filter). The centre frequency of the filter shall be stepped in contiguous steps
according to table 5.9A.3 and 5.9A.3A, 5.9A.3B, 5.9A.3C if applicable. The measured power shall be recorded
for each step. The measurement duration with the filter on one frequency shall last at least the filter settling time
and the measurement period shall be inside the HS-DPCCH on-period.

5) Measure the RRC filtered mean power centered on the assigned channel frequency.

6) Calculate theratio of the power 4) with respect to 5) in dBc.

7) Repeat steps 1-6 for all the different combinations of beta values as given in table C.10.1.4.

All messages indicated above shall use the same content as described in the default message content in clause 9 of TS
34.108 [3], except the TRANSPORT CHANNEL RECONFIGURATION message which isdefined in Annex |.

5.9A.5 Test requirements

The result of clause 5.9A.4.2 step 6) shall fulfil the requirements of table 5.9A.3.

For operation in band I1, 1V, V, X, XII, X1l and X1V both minimum requirement in table 5.9A.3 and the applicable
additional requirement in Tables 5.9A.3A, 5.9A.3B, or 5.9A.3C need to be satisfied.

Table 5.9A.3: Spectrum Emission Mask Requirement

Af in MHz Minimum requirement (Note 2) Measurement
(Note 1) ADSol bandwidth
Relative requirement solute
requirement
25-35 _335-15.( 2" _25lldBe | 6.6 dBm 30 kiHz
R ' MHz ' (Note 3)
Af 1 MHz
35-75 -335-1| ——-35|:dBc -54.3 dBm
Hz (Note 4)
75-85 _375-10 2" _75|ldBc | 543dem 1 MHz
' ' ) MHz : (Note 4)
1 MHz
8.5-12.5 MHz -47.5 dBc -54.3 dBm (Note 4)
Note 1:  Afis the separation between the carrier frequency and the centre of the measurement
bandwidth.
Note 2:  The minimum requirement is calculated from the relative requirement or the absolute
requirement, whichever is the higher power.
Note 3:  The first and last measurement position with a 30 kHz filter is at Af equals to 2.515 MHz and
3.485 MHz.
Note 4:  The first and last measurement position with a 1 MHz filter is at Af equals to 4 MHz and 12
MHz.
Table 5.9A.3A: Additional spectrum emission limits for Bands Il, IV, X
Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band I, bandwidth
frequency, f_offset IV, X
2.5 MHz < Af < 3.5 MHz 2.515MHz < f offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 4.0MHz < f_offset < 12.0 MHz -13 dBm 1 MHz

Note 1:

Af is the separation between the carrier frequency and the centre of the measurement bandwidth.
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Table 5.9A.3B: Additional spectrum emission limits for Band V

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band V bandwidth
frequency, f_offset
2.5 MHz < Af< 3.5 MHz 2.515MHz < f offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 3.565MHz < f offset < 12.45 MHz -13 dBm 100 kHz

Note 1:  Afis the separation between the carrier frequency and the centre of the measurement bandwidth.

Table 5.9A.3C: Additional spectrum emission limits for Bands XII, XlIlI, XIV

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band bandwidth
frequency, f_offset X, X1, X1V
2.5 MHz < Af < 2.6 MHz 2.515MHz < f_offset < 2.585MHz -13 dBm 30 kHz
2.6 MHz < Af £12.45 MHz 2.65MHz < f offset < 12.45 MHz -13 dBm 100 kHz

Note 1:  Afis the separation between the carrier frequency and the centre of the measurement bandwidth.

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis givenin clause F.4.

5.9B  Spectrum Emission Mask with E-DCH
5.9B.1 Definition and applicability

The spectrum emission mask of the UE applies to frequencies, which are between 2,5 MHz and 12,5 MHz away from
the UE centre carrier frequency. The out of channel emission is specified relative to the RRC filtered mean power of the
UE carrier.

The requirements and this test apply for Release 6 and later releases to all types of UTRA for the FDD UE that support
HSDPA and E-DCH.

5.9B.2 Minimum Requirements

The power of any UE emission shall not exceed the levels specified in table 5.9B.1. The absolute requirement is
based on a—-50 dBn/3.84 MHz minimum power threshold for the UE. Thislimit is expressed for the narrower

measurement bandwidths as -55.8 dBm/1 MHz and —71.1 dBm/30 kHz. Thisis applicable for al values of 5, By
, Brs, Pecand Soy as specified in [5].
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Table 5.9B.1: Spectrum Emission Mask Requirement

Af in MHz Minimum requirement (Note 2) Measurement
(Note 1) AbSol bandwidth
Relative requirement solute
requirement
Af 30 kHz
25-35 —-35-15- —-25|;dBc | -71.1dBm
MHz (Note 3)
Af 1 MHz
35-75 -35-1. W—B.S dBc | -55.8dBm (Note 4)
y4
Af 1 MHz
75-85 -39-10.| ——-75|;dBc | -55.8dBm
MHz (Note 4)
1 MHz
8.5-12.5 MHz -49 dBc -55.8 dBm (Note 4)
Note 1:  Afis the separation between the carrier frequency and the centre of the measurement
bandwidth.
Note 2:  The minimum requirement is calculated from the relative requirement or the absolute
requirement, whichever is the higher power.
Note 3:  The first and last measurement position with a 30 kHz filter is at Af equals to 2.515 MHz
and 3.485 MHz.
Note 4:  The first and last measurement position with a 1 MHz filter is at Af equals to 4 MHz and
12 MHz.

For operation in band I1, 1V, V, X, XII, XIIl and X1V the minimum requirement is calculated from the minimum
requirement in table 5.9B.1 or the applicable additional requirement in Tables 5.9B.1A, 5.9B.1B or 5.9B.1C,
whichever is the tighter requirement.

Table 5.9B.1A: Additional spectrum emission limits for Bands Il, IV, X

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band Il, bandwidth
frequency, f_offset IV, X
2.5 MHz < Af < 3.5 MHz 2.515MHz < f_offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 4.0MHz < f_offset < 12.0 MHz -13 dBm 1 MHz

Note 1:  Afis the separation between the carrier frequency and the centre of the measurement bandwidth.
Table 5.9B.1B: Additional spectrum emission limits for Band V
Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band V bandwidth
frequency, f_offset
2.5 MHz < Af < 3.5 MHz 2.515MHz < f offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 3.55MHz <f offset < 12.45 MHz -13 dBm 100 kHz

Note 1:

Af is the separation between the carrier frequency and the centre of the measurement bandwidth.

Table 5.9B.1C: Additional spectrum emission limits for Bands XII, XlIlI, XIV

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band bandwidth
frequency, f_offset X, X1, X1V
2.5 MHz < Af < 2.6 MHz 2.515MHz < f_offset < 2.585MHz -13 dBm 30 kHz
2.6 MHz < Af<12.45 MHz 2.65MHz < f offset < 12.45 MHz -13 dBm 100 kHz

Note 1:

Af is the separation between the carrier frequency and the centre of the measurement bandwidth.
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NOTE: Asagenera rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth specified in tables 5.9B.1, 5.9B.1A, 5.9B.1B and 5.9B.1C. However, to improve
measurement accuracy, sensitivity and efficiency, the resol ution bandwidth may be smaller than the
measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the
result should be integrated over the measurement bandwidth in order to obtain the equivalent noise
bandwidth of the measurement bandwidth.

The normative reference for thisrequirement is TS 25.101 [1] clause 6.6.2.1.1.

5.9B.3 Test purpose

To verify that the power of UE emission does not exceed the prescribed limits shown in table 5.9B.1. evenin the

presence of the E-DCH. (see note). Thisis applicable for al values of B, B4 , Phs, Pecand Peg as specified in [5]. The
maximum output power with HS-DPCCH and/or E-DCH is specified in table 5.2B.1.

Excess emission increases the interference to other channels or to other systems.

NOTE: For astatic signal, the measurement with a 1IMHz filter can be replaced by a narrower filter and
integration over the bandwidth. (Note 6 in table 5.9B.1) For anon static signal the above described
replacement gives different results, depending on the type of dynamic in the signal and depending on the
bandwidth of the filter. Hence the signal is tested only when static.

5.9B.4 Method of test
5.9B.4.1 Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SS (node B emul ator) to the UE antenna connector as shown in figure A.1.

2) The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK) are specified
inAnnex C.11.1 and C.8.1.1.

3) AnE-DCH call isset up according to TS 34.108 [3] 7.3.9 with the exceptionsin the RADIO BEARER SETUP
messages as given in Tables 5.2B.1A, 5.2B.2, 5.2B3, 5.2B.3A and 5.2B.4. These exceptions allow the beta
values to be set according to table C.11.1.3 and each UL physical channel to be at constant power during the
measurement. RF parameters are set up according to table E.5A.1. Settings for the serving cell are defined in
table 5.9B.2.

4) For sub-test 1 to 4, enter the UE into loopback test mode 1 looping back both the 12.2kbps RMC and HSDPA to
E-DCH according to procedure 7.3.9.3.1in TS 34.108 [ 3] and start the loopback test. For sub-test 5, enter the
UE into loopback test mode 1 looping back HSDPA to E-DCH according to procedure 7.3.9.3.2in TS 34.108 [3]
and start the loopback test.

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.9B.2: Settings for the serving cell during the measurement of Spectrum Emission Mask with

E-DCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.9B.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_ RACH dBm +21
Tor (S€€ notes 1 and 2) dBm/3.84 -86

MHz
NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.

NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.
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1) For sub-test 1 to 4, set UE to maximum output power according to 5.2B.4.2.1 steps 1 to 8. For sub-test 5, set UE
to maximum output power according to 5.2B.4.2.2 step 1 to 4.

2) When UE has reached the maximum power, measure the power of the transmitted signal with a measurement
filter of bandwidths according to table 5.9B.3 and 5.9B.3A, 5.9B.3B, 5.9B.3C if applicable. For measurements
using 1 MHz or 100KHz measurement bandwidths the result may be calculated by integrating multiple 50 kHz
or narrower filter(>3kHz) measurements. The characteristic of the filter shall be approximately Gaussian
(typical spectrum analyzer filter). The centre frequency of the filter shall be stepped in contiguous steps
according to table 5.9B.3 and 5.9B.3A, 5.9B.3B 5.9B.3C if applicable. The measured power shall be recorded
for each step. The measurement duration with the filter on one frequency shall last at least the filter settling time
and the measurement period shall be inside the HS-DPCCH on-period.

3) Measure the RRC filtered mean power centered on the assigned channel frequency.

4) Cadculate theratio of the power 2) with respect to 3) in dBc.

5) Repeat steps 1-4 for all the different combinations of beta values as given in table C.11.1.3.

5.9B.5 Test requirements

Theresult of clause 5.9B.4.2 step 4) shall fulfil the requirements of table 5.9B.3.

For operation in band I1, IV, V, X, XII, X1l and XIV both minimum reguirement in table 5.9B.3 and the applicable
additional requirement in Tables 5.9B.3A, 5.9B.3B or 5.9B.3C need to be satisfied.

Table 5.9B.3: Spectrum Emission Mask Requirement

Af in MHz Minimum requirement (Note 2) Measurement
(Note 1) bandwidth
. . Absolute
Relative requirement ;
requirement
Af
25-35 ~335-15. —~——25|ldBc | -69.6dBm 30 kHz
MHz (Note 3)
Af 1 MHz
35-75 -335-1| ——-35|:dBc -54.3 dBm
Hz (Note 4)
Af 1 MHz
75-85 -375-10-| ——-7.5|:dBc -54.3 dBm
MHz (Note 4)
1 MHz
8.5-12.5 MHz -47.5 dBc -54.3 dBm (Note 4)
Note 1:  Afis the separation between the carrier frequency and the centre of the measurement
bandwidth.
Note 2:  The minimum requirement is calculated from the relative requirement or the absolute
requirement, whichever is the higher power.
Note 3:  The first and last measurement position with a 30 kHz filter is at Af equals to 2.515 MHz and
3.485 MHz.
Note 4:  The first and last measurement position with a 1 MHz filter is at Af equals to 4 MHz and 12
MHz.
Table 5.9B.3A: Additional spectrum emission limits for Bands II, IV, X
Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band Il, bandwidth
frequency, f_offset IV, X
2.5 MHz < Af < 3.5 MHz 2.515MHz < f offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz < Af£12.5 MHz 4.0MHz <f_offset < 12.0 MHz -13 dBm 1 MHz

Note 1:

Af is the separation between the carrier frequency and the centre of the measurement bandwidth.

ETSI




3GPP TS 34.121-1 version 10.2.1 Release 10 152 ETSI TS 134 121-1 V10.2.1 (2012-04)

Table 5.9B.3B: Additional spectrum emission limits for Band V

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band V bandwidth
frequency, f_offset
2.5 MHz < Af< 3.5 MHz 2.515MHz < f offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 3.565MHz < f offset < 12.45 MHz -13 dBm 100 kHz

Note 1:  Afis the separation between the carrier frequency and the centre of the measurement bandwidth.

Table 5.9B.3C: Additional spectrum emission limits for Bands XII, XlIlI, XIV

Af in MHz Frequency offset of Additional Measurement
(Note 1) measurement filter centre requirements Band bandwidth
frequency, f_offset X, X1, X1V
2.5 MHz < Af < 2.6 MHz 2.515MHz < f_offset < 2.585MHz -13 dBm 30 kHz
2.6 MHz < Af £12.45 MHz 2.65MHz < f offset < 12.45 MHz -13 dBm 100 kHz

Note 1:  Afis the separation between the carrier frequency and the centre of the measurement bandwidth.

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis givenin clause F.4.

5.9C Additional Spectrum Emission Mask for DC-HSUPA
5.9C.1 Definition and applicability

The spectrum emission mask of the UE applies to frequencies, which are between 5 MHz and 20 MHz away from the
UE centre frequency of the two assigned channel frequencies. The requirements assume that the UE output power shall
be maximum level.

The requirements and this test apply for Release 9 and later releases to all types of UTRA for the FDD UE that support
HSDPA and Dua Cell E-DCH.

5.9C.2 Minimum Requirements

The power of any UE emission shall not exceed the levels specified in Table 5.9C.1 for the specified channel
bandwidth.

Table 5.9C.1: Spectrum emission mask for DC-HSUPA

Af Spectrum emission Measurement
(MHz) limit (dBm) bandwidth
+5-6 -18 30 kHz
+6-10 -10 1 MHz

+10-19 -13 1 MHz
+19-20 -25 1 MHz
Note: Afis the separation between the carrier frequency
and the centre of the measurement bandwidth.

The UE shall meet an additional requirement specified in Table 5.9C.1A for band I1, 1V, V and X.

Table 5.9C.1A: Additional spectrum emission mask for DC-HSUPA in band I, IV, V and X

Af Spectrum emission Measurement
(MHz) limit (dBm) bandwidth
+5-6 -18 30 kHz
+6-19 -13 1 MHz

+19-20 -25 1 MHz
Note: Afis the separation between the carrier frequency
and the centre of the measurement bandwidth.
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The normative reference for this requirement is TS 25.101 [1] clause 6.6.2.1A

5.9C.3 Test purpose

To verify that the power of UE emission, during DC-HSUPA transmission, does not exceed the prescribed limits shown

in table 5.9C.1 or 5.9C.1A. Thisis applicable for al values of B, B , Phs, Pecand Peg as specified in [5]. The
maximum output power with HS-DPCCH and/or E-DCH is specified in table 5.2BA.1.

Excess emission increases the interference to other channels or to other systems.

NOTE: For astatic signal, the measurement with a 1IMHz filter can be replaced by a narrower filter and
integration over the bandwidth. For a non static signal the above described replacement gives different
results, depending on the type of dynamic in the signal and depending on the bandwidth of the filter.
Hence the signal is tested only when static.

5.9C.4 Method of test
5.9C4.1 Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.41.

2) A call isset up according to the Generic call setup procedure specified in TS34.108 [3] sub clause 7.3.14, with
exceptions for information elementsin RADIO BEARER SETUP message as given in Table 5.2BA.2, 5.2BA.3
and 5.2BA.4. These exceptions allow the beta values to be set according to table C.11A.1.1 and each UL
physical channel to be at constant power during the measurement. RF parameters are set up according to E.5.4B.
Settings for the serving cell are defined in table 5.9C.2

3) Enter the UE into loopback test mode and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

Table 5.9C.2: Settings for the serving cell during the measurement of Spectrum Emission Mask for

DC-HSUPA

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.9C.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_ RACH dBm +21
Tor (S€€ notes 1 and 2) dBm/3.84 -86

MHz

NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a

receiver measurement, whereas the SS can only set To.
NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

5.9C.4.2 Procedure
1) Set the UE to maximum output power according to 5.2BA.4.2 steps 1 to 4.

2) When UE has reached the maximum power, measure the power of the transmitted signal with a measurement
filter of bandwidths according to table 5.9C.1 and 5.9C.1A. For measurements using 1 MHz or 100KHz
measurement bandwidths the result may be calculated by integrating multiple 50 kHz or narrower filter(>3kHz)
measurements. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter).
The centre frequency of the filter shall be stepped in contiguous steps according to table 5.9C.1 and 5.9C.1A.
The measured power shall be recorded for each step. The measurement duration with the filter on one frequency
shall last at least the filter settling time and the measurement period shall be inside the HS-DPCCH on-period.

3) Repeat steps 1-2 for all the different combinations of beta values as given in table C.11A.1.1.
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The result of clause 5.9C.4.2 step 2) shall fulfil the requirements of table 5.9C.3.

For operation in band I1, 1V, V and X both minimum requirement in table 5.9C.3 and the applicable additional

requirement in Tables 5.9C.3A need to be satisfied.

Table 5.9C.3A: Additional spectrum emission limits for Bands I, IV, V and X

Table 5.9C.3: Spectrum Emission Mask Requirement

Af Spectrum emission Measurement
(MHz) limit (dBm) bandwidth
+5-6 -16.5 30 kHz
+6-10 -8.5 1 MHz

+10-19 -11.5 1 MHz
+19-20 -23.5 1 MHz
Note: Afis the separation between the carrier frequency
and the centre of the measurement bandwidth.

Af Spectrum emission Measurement
(MHz) limit (dBm) bandwidth
+5-6 -18 30 kHz
+6-19 -13 1 MHz

+19-20 -25 1 MHz
Note: Afis the separation between the carrier frequency
and the centre of the measurement bandwidth.

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.
5.10 Adjacent Channel Leakage Power Ratio (ACLR)
5.10.1 Definition and applicability

ACLR istheratio of the RRC filtered mean power centred on the assigned channel frequency to the RRC filtered mean
power centred on an adjacent channel frequency.

The requirements and this test apply to al types of UTRA for the FDD UE.

5.10.2 Minimum Requirements

If the adjacent channel RRC filtered mean power is greater than —50dBm then the ACLR shall be higher than the value
specified in table 5.10.1.

Table 5.10.1: UE ACLR

Power Class UE channel ACLR limit
3 +5 MHz or -5 MHz 33 dB
3 +10 MHz or —-10 MHz 43 dB
4 +5 MHz or -5 MHz 33 dB
4 +10 MHz or —-10 MHz 43 dB

NOTE 1: Therequirement shall still be met in the presence of switching transients.

NOTE 2: The ACLR requirements reflect what can be achieved with present state of the art technology.
NOTE 3: Requirement on the UE shall be reconsidered when the state of the art technology progresses.

The normative reference for thisrequirement is TS 25.101 [1] clause 6.6.2.2.1.
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5.10.3 Test purpose
To verify that the UE ACLR does not exceed prescribed limit shown in table 5.10.1.

Excess ACLR increases the interference to other channels or to other systems.

5.10.4 Method of test
5.104.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SS to the UE antenna connector as shown in figure A.1.
2) A call isset up according to the Generic call setup procedure in TS34.108 [3] sub clause 7.3.2.
3) Enter the UE into loopback test mode and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.
5.10.4.2 Procedure

1) Set and send continuously Up power control commands to the UE until the UE output power shall be maximum
level.

2) Measure the RRC filtered mean power.
3) Measure the RRC filtered mean power of the first adjacent channels and the second adjacent channels.

4) Calculate the ratio of the power between the values measured in '2)'and '3)'".

5.10.5 Test requirements

If the measured adjacent channel RRC filtered mean power, derived in step 3), is greater than —50,0 dBm then the
measured ACLR, derived in step 4), shall be higher than the limit in table 5.10.2.

Table 5.10.2: UE ACLR

Power Class UE channel ACLR limit
3 +5 MHz or -5 MHz 32,2 dB
3 +10 MHz or —-10 MHz 42,2 dB
4 +5 MHz or -5 MHz 32,2 dB
4 +10 MHz or —-10 MHz 42,2 dB

NOTE 1: Therequirement shall still be met in the presence of switching transients.
NOTE 2: The ACLR requirements reflect what can be achieved with present state of the art technology.
NOTE 3: Requirement on the UE shall be reconsidered when the state of the art technology progresses.

NOTE 4: 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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Toleranceis givenin clause F.4.

5.10A Adjacent Channel Leakage Power Ratio (ACLR) with HS-
DPCCH

5.10A.1 Definition and applicability

ACLR istheratio of the RRC filtered mean power centred on the assigned channel frequency to the RRC filtered mean
power centred on an adjacent channel frequency.
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The requirements and this test apply for Release 5 and later releases to all types of UTRA for the FDD UE that support
HSDPA.

5.10A.2 Minimum Requirements

If the adjacent channel RRC filtered mean power is greater than —50dBm then the ACLR shall be higher than the value
specified in table 5.10A.1. Thisis applicable for al valuesof A, , B, and 3, as specified in[5].

Table 5.10A.1: UE ACLR

Power Class UE channel ACLR limit
3 +5 MHz or -5 MHz 33 dB
3 +10 MHz or —10 MHz 43 dB
4 +5 MHz or -5 MHz 33 dB
4 +10 MHz or -10 MHz 43 dB

NOTE 1: Therequirement shall still be met in the presence of switching transients.
NOTE 2: The ACLR requirements reflect what can be achieved with present state of the art technology.
NOTE 3: Requirement on the UE shall be reconsidered when the state of the art technology progresses.

The normative reference for this requirement is TS 25.101 [1] clause 6.6.2.2.1.

5.10A.3 Test purpose

To verify that the UE ACLR does not exceed prescribed limit shown in table 5.10A.1. Thisis applicable for al values
of B, B, and B, as specified in [5]. The maximum output power with HS-DPCCH is specified in table 5.2A.1.

Excess ACLR increases the interference to other channels or to other systems.

5.10A.4 Method of test
5.10A4.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SS (node B emul ator) to the UE antenna connector as shown in figure A.1.

2) The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK version) are
specified in Annex C.10.1 and C.8.1.1.

3) AnHSDPA call is set up according to TS 34.108 [3] clause 7.3.6. RF parameters are set up according to table
E.5.1 and table E.5.10. Settings for the serving cell are defined in table 5.10A.2.

4) Enter the UE into loopback test mode in the presence of HSDPA and start the loopback test.

See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA.
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Table 5.10A.2: Settings for the serving cell during the measurement of Adjacent Channel Leakage
Power Ratio (ACLR) with HS-DPCCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.10A.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_RACH dBm +21
Tor (S€€ notes 1 and 2) dBm/3.84 -86
MHz
NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.
NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

5.10A.4.2 Procedure

1) Send TRANSPORT CHANNEL RECONFIGURATION message to set the beta values according to table
C.10.1.4 and the DPCH frame offset according the HS-DPCCH dlot offset required for measurements.

2) Set and send continuously Up power control commands to the UE.
3) Start transmitting HSDPA Data.

4) When UE has reached the maximum power, measure the RRC filtered mean power on the wanted channel. The
measurement period shall be inside the HS-DPCCH on-period for the wanted and the adjacent channels.

5) Measure the RRC filtered mean power of the first adjacent channels and the second adjacent channels.
6) Calculate theratio of the power between the values measured in step 4) and step 5).
7) Repeat steps 1-6 for all the different combinations of beta values as given in table C.10.1.4.

All messages indicated above shall use the same content as described in the default message content in clause 9 of TS
34.108 [3], except the TRANSPORT CHANNEL RECONFIGURATION message which isdefined in Annex |.

5.10A.5 Test requirements
The measured ACLR, derived in step 6), shall be higher than the limit in table 5.10A.3.

Table 5.10A.3: UE ACLR

Power Class UE channel ACLR limit
3 +5 MHz or -5 MHz 32.2dB
3 +10 MHz or —-10 MHz 42.2 dB
4 +5 MHz or -5 MHz 32.2dB
4 +10 MHz or -10 MHz 42.2 dB

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.10B Adjacent Channel Leakage Power Ratio (ACLR) with E-
DCH

5.10B.1 Definition and applicability

ACLR istheratio of the RRC filtered mean power centred on the assigned channel frequency to the RRC filtered mean
power centred on an adjacent channel frequency.

The requirements and this test apply for Release 6 and later releases to all types of UTRA for the FDD UE that support
HSDPA and E-DCH.
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5.10B.2 Minimum Requirements

If the adjacent channel RRC filtered mean power is greater than —50dBm then the ACLR shall be higher than the value
specified in table 5.10B.1. Thisis applicable for all values of B, B , Phs, Pecand Pey as specified in [5].

Table 5.10B.1: UE ACLR

Power Class UE channel ACLR limit
3 +5 MHz or -5 MHz 33 dB
3 +10 MHz or —-10 MHz 43 dB
4 +5 MHz or -5 MHz 33 dB
4 +10 MHz or -10 MHz 43 dB

NOTE 1: Therequirement shall still be met in the presence of switching transients.
NOTE 2: The ACLR requirements reflect what can be achieved with present state of the art technology.
NOTE 3: Requirement on the UE shall be reconsidered when the state of the art technology progresses.

The normative reference for this requirement is TS 25.101 [1] clause 6.6.2.2.1.

5.10B.3 Test purpose

To verify that the UE ACLR does not exceed prescribed limit shown in table 5.10B.1. Thisis applicable for all values

of B, Ba , Prs Pecand Peg as specified in [5]. The maximum output power with HS-DPCCH and/or E-DCH is
specified in table 5.2B.1.

Excess ACLR increases the interference to other channels or to other systems.

5.10B.4 Method of test

5.10B.4.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.

1) Connect the SS (node B emul ator) to the UE antenna connector as shown in figure A.1.

2) The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK) are specified
inAnnex C.11.1 and C.8.1.1.

3) AnE-DCH call isset up according to TS 34.108 [3] 7.3.9, with the exceptionsin the RADIO BEARER SETUP
messages as given in Tables 5.2B.1A, 5.2B.2, 5.2B3, 5.2B.3A and 5.2B.4. These exceptions alow the beta
values to be set according to table C.11.1.3 and each UL physical channel to be at constant power during the
measurement. RF parameters are set up according to table E.5A.1. Settings for the serving cell are defined in
table 5.10B.1A.

4) For sub-test 1 to 4, enter the UE into loopback test mode 1 looping back both the 12.2kbps RMC and HSDPA to
E-DCH according to procedure 7.3.9.3.1in TS 34.108 [ 3] and start the loopback test. For sub-test 5, enter the
UE into loopback test mode 1 looping back HSDPA to E-DCH according to procedure 7.3.9.3.2in TS 34.108 [3]
and start the loopback test.

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.
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Table 5.10B.1A: Settings for the serving cell during the measurement of Adjacent Channel Leakage
Power Ratio (ACLR) with E-DCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.10B.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_RACH dBm +21
Tor (S€€ notes 1 and 2) dBm/3.84 -86

MHz
NOTE 1: The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.

NOTE 2: The cell fulfils TS 25.304, 5.2.3.1.2.

5.10B.4.2 Procedure

1) For sub-test 1 to 4, set UE to maximum output power according to 5.2B.4.2.1 steps 1 to 8. For sub-test 5, set UE
to maximum output power according to 5.2B.4.2.2 step 1 to 4.

2) When UE has reached the maximum power, measure the RRC filtered mean power on the wanted channel. The
measurement period shall be inside the HS-DPCCH on-period for the wanted and the adjacent channels.

3) Measure the RRC filtered mean power of the first adjacent channels and the second adjacent channels.
4) Calculate the ratio of the power between the values measured in step 2) and step 3).

5) Repeat steps 1-4 for all the different combinations of beta values as given in table C.11.1.3.

5.10B.5 Test requirements
The measured ACLR, derived in step 4), shall be higher than the limit in table 5.10B.2.
Table 5.10B.2: UE ACLR

Power Class UE channel ACLR limit
3 +5 MHz or -5 MHz 32.2dB
3 +10 MHz or —-10 MHz 42.2 dB
4 +5 MHz or -5 MHz 32.2dB
4 +10 MHz or —-10 MHz 42.2 dB

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause

5.10C Adjacent Channel Leakage Power Ratio (ACLR) with E-
DCH for DC-HSUPA
Editor’ s note: Thistest caseis not completed yet. Following aspects are missing:

- There may be more test points defined for this test case in coming meetings

5.10C.1 Definition and applicability

In the case dual adjacent carriers are assigned on the uplink, ACLR isthe ratio of the sum of the RRC filtered mean
powers centered on each of the two assigned channel frequenciesto the RRC filtered mean power centered on an
adjacent channel frequency.

The requirements and this test apply for Release 9 and later releases to all types of UTRA for the FDD UE that support
HSDPA and Dua Cell E-DCH.
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5.10C.2 Minimum Requirements

If the adjacent channel RRC filtered mean power is greater than —50dBm then the ACLR shall be higher than the value
specified in table 5.10C.1. Thisis applicable for al values of B, Bu , Phs, Pecand Peq as specified in [5].

Table 5.10C.1: UE ACLR for DC-HSUPA

Power Class | Adjacent channel frequency relative to ACLR limit
the center of two assigned channel
frequencies

3 + 7.5 MHz or — 7.5 MHz 33 dB
3 +12.5 MHz or — 12.5 MHz 36 dB
4 + 7.5 MHz or— 7.5 MHz 33 dB
4 +12.5 MHz or -12.5 MHz 36 dB

NOTE 1: Therequirement shall still be met in the presence of switching transients.

NOTE 2: The ACLR requirements reflect what can be achieved with present state of the art technology.

NOTE 3: Requirement on the UE shall be reconsidered when the state of the art technology progresses.
The normative reference for thisrequirement is TS 25.101 [1] clause 6.6.2.2.1A.

5.10C.3 Test purpose

To verify that the UE ACLR does not exceed prescribed limit shown in table 5.10C.1. Thisis applicable for all values
of Be. Ba » Prs Pocand fey as specified in [5].

Excess ACLR increases the interference to other channels or to other systems.

5.10C.4 Method of test

5.10C.4.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; seeclauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.

1) Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.41.

2) The UL Reference Measurement Channel and parameters are specified in Annex C.2.6 and C.11A. The DL
Reference Measurement Channel (FRC H-SET 1, QPSK) is specified in C.8.1.1.

3) AnE-DCH call isset up according to TS 34.108 [3] 7.3.14, with the exceptionsin the RADIO BEARER SETUP
messages as given in Tables 5.2BA.2, 5.2BA.3, 5.2BA4 and 5.2BA.5. These exceptions allow the beta valuesto
be set according to table C.11A.1 and each UL physical channel to be at constant power during the measurement.
RF parameters are set up according to table E.5.4B. Settings for the serving cell are defined in table 5.10C.2.

4) Enter the UE into loopback test mode 1 looping back HSDPA to E-DCH according to procedure 7.3.14.3in TS
34.108 [3] and start the loopback test.

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

ETSI



3GPP TS 34.121-1 version 10.2.1 Release 10 161 ETSI TS 134 121-1 V10.2.1 (2012-04)

Table 5.10C.2: Settings for the serving cell during the measurement of Adjacent Channel Leakage
Power Ratio (ACLR) with E-DCH

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number As defined in clause 5.10C.4.1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_RACH dBm +21
Tor (S€€ notes 1 and 2) dBm/3.84 -86

MHz
Note 1:  The power level is specified in terms of I, instead of CPICH_RSCP because RSCP is a
receiver measurement, whereas the SS can only set To.

Note 2:  The cell fulfils TS 25.304, 5.2.3.1.2.

5.10C.4.2 Procedure
1) Set UE to maximum output power according to 5.2BA.4.2 step 1 to 4.

2) Measure the sum of the RRC filtered mean powers centered on each of the two assigned channel frequencies.
The measurement period shall be inside the HS-DPCCH on-period for the wanted and the adjacent channels.

3) Measure the RRC filtered mean power of the first adjacent channels and the second adjacent channels.

4) Calculate the ratio of the power between the values measured in step 2) and step 3).
5.10C.5 Test requirements

The measured ACLR, derived in step 4), shall be higher than the limit in table 5.10C.3.
Table 5.10C.3: UE ACLR for DC-HSUPA

Power Class | Adjacent channel frequency relative to ACLR limit
the center of two assigned channel
frequencies

3 + 7.5 MHz or — 7.5 MHz 32.2dB
3 +12.5 MHz or - 12.5 MHz 35.2dB
4 + 7.5 MHz or — 7.5 MHz 32.2dB
4 +12.5 MHz or -12.5 MHz 35.2dB

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 in clause F.2 and the explanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause

5.11  Spurious Emissions

5.11.1 Definition and applicability

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission,
parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.

The frequency boundary and the detailed transitions of the limits between the requirement for out band emissions and
spectrum emissions are based on I TU-R Recommendations SM.329.

The requirements and this test apply to al types of UTRA for the FDD UE.

5.11.2 Minimum Requirements

These requirements are only applicable for frequencies, which are greater than 12.5 MHz away from the UE centre
carrier frequency.
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Table 5.11.1a: General spurious emissions requirements

Frequency Bandwidth Measurement Bandwidth Minimum requirement
9 kHz <f < 150 kHz 1 kHz —36 dBm
150 kHz < f < 30 MHz 10 kHz —-36 dBm
30 MHz <f< 1 000 MHz 100 kHz —-36 dBm
1 GHz<f<12,75 GHz 1 MHz —-30 dBm
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Table 5.11.1b: Additional spurious emissions requirements

Operating Band Frequency Bandwidth Measurement Minimum requirement
Bandwidth
| 791 MHz < <821 MHz 3.84 MHz -60 dBm
860 MHz < f < 895 MHz 3.84 MHz -60 dBm
921 MHz < f < 925 MHz 100 kHz -60 dBm (see note 1)
100 kHz -67 dBm (see note 1
925 MHz < f < 935 MHz sea M {see note 1)
935 MHz < f £ 960 MHz 100 kHz -79 dBm (see note 1)
1475.9 MHz <f<1510.9 MHz 3.84 MHz -60 dBm
1805 MHz <f <1880 MHz 100 kHz -71 dBm (see note 1)
1844.9 MHz < <1879.9 MHz 3.84 MHz -60 dBm
1884.5 MHz < f <1919.6 MHz 300 kHz -41 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
2585 MHz < f <2690 MHz 3.84 MHz -60 dBm
Il 729 MHz <f <746 MHz 3.84 MHz -60 dBm
746 MHz < f <758 MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
869 MHz < <894 MHz 3.84 MHz -60 dBm
1930 MHz < f <1990 MHz 3.84 MHz -60 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
11 791 MHz <f <821 MHz 3.84 MHz -60 dBm
921 MHz < f <925 MHz 100 kHz -60 dBm (see note 1)
925 MHz < f <935 MHz 100 kHz -67 dBm (see note 1)
3.84 MHz -60 dBm
935 MHz < f £ 960 MHz 100 kHz -79 dBm (see note 1)
1805 MHz < <1880 MHz 3.84 MHz -60 dBm
2110 MHz £ <2170 MHz 3.84 MHz -60 dBm
2585 MHz < f < 2690 MHz 3.84 MHz -60 dBm
\Y 729 MHz < f <746 MHz 3.84 MHz -60 dBm
746 MHz < f <756 MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
869 MHz < f <894 MHz 3.84 MHz -60 dBm
1930 MHz < f <1990 MHz 3.84 MHz -60 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
\% 729 MHz <f <746 MHz 3.84 MHz -60 dBm
746 MHz < f <756 MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
869 MHz < f <894 MHz 3.84 MHz -60 dBm
1930 MHz < f <1990 MHz 3.84 MHz -60 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
Vi 860 MHz < f <875 MHz 1 MHz -37 dBm
875 MHz < f <895 MHz 3.84 MHz -60 dBm
1475.9 MHz < f<1510.9 MHz 3.84 MHz -60 dBm
1844.9 MHz < f<1879.9 MHz 3.84 MHz -60 dBm
1884.5 MHz <f<1919.6 MHz 300 kHz -41 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
\l 791 MHz <f <821 MHz 3.84 MHz -60 dBm
921 MHz < f < 925 MHz 100 kHz -60 dBm (see note 1)
100 kHz -67 dBm (see note 1
925 MHz < f < 935 MHz 3.84 MHz -60(dBm )
935 MHz < f <960 MHz 100 kHz -79 dBm (see note 1)
1805 MHz < <1880 MHz 100 kHz -71 dBm (see note 1)
2110 MHz < <2170 MHz 3.84 MHz -60 dBm
2620 MHz < f <2690 MHz 3.84 MHz -60 dBm
2590 MHz < f £ 2620 MHz 3.84 MHz -50 dBm
Vil 791 MHz < <821 MHz 3.84 MHz -60 dBm
100 kHz -67 dBm (see note 1
925 MHz <f <935 MHz 3.84 MHz —60(dBm )
100 kHz -79 dBm (see note 1
935 MHz < f £ 960 MHz 3.84 MHz -60(dBm )
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-71 dBm (see notes 1
1805 MHz < f < 1830 MHz 3132 mzz and 2)
) -60 dBm (see note 2)
100 kHz -71 dBm (see note 1
1830 MHz < f <1880 MHz 3.84 MHz -60(dBm )
2110 MHz < <2170 MHz 3.84 MHz -60 dBm
2585 MHz < f <2640 MHz 3.84 MHz -60 dBm
2640 MHz < f £ 2690 MHz 3.84 MHz -60 dBm (see note 2)
IX 860 MHz < f £ 895 MHz 3.84 MHz -60dBm
1475.9 MHz <f<1510.9 MHz 3.84 MHz -60 dBm
1844.9 MHz <f<1879.9 MHz 3.84 MHz -60dBm
1884.5 MHz <f<1919.6 MHz 300 kHz -41 dBm
2110 MHz £ <2170 MHz 3.84 MHz -60 dBm
X 729 MHz < f <746 MHz 3.84 MHz -60 dBm
746 MHz < f <756 MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
869 MHz < f <894 MHz 3.84 MHz -60 dBm
1930 MHz < f £1990 MHz 3.84 MHz -60 dBm
2110 MHz <2170 MHz 3.84 MHz -60 dBm
Xl 860 MHz < f <895 MHz 3.84 MHz -60 dBm
1475.9 MHz <f<1510.9 MHz 3.84 MHz -60 dBm
1844.9 MHz <f<1879.9 MHz 3.84 MHz -60 dBm
1884.5 MHz < f<1919.6 MHz 300 kHz -41 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
Xl 729 MHz <f <746 MHz 3.84 MHz -60 dBm
746 MHz <f <756 MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
869 MHz < f <894 MHz 3.84 MHz -60 dBm
1930 MHz < f <1990 MHz 3.84 MHz -60 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
X 729 MHz <f <746 MHz 3.84 MHz -60 dBm
746 MHz < f < 756MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
763 MHz < f< 775 MHz 6.25 kHz [TBD] dBm (see note 3)
793 MHz < f < 805 MHz 6.25 kHz [TBD] dBm (see note 3)
869 MHz < f <894 MHz 3.84 MHz -60 dBm
1930 MHz < f <1990 MHz 3.84 MHz -60 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
XIV 729 MHz <f <746 MHz 3.84 MHz -60 dBm
746 MHz < f <756 MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
769 MHz < f< 775 MHz 6.25 kHz [TBD] dBm (see note 3)
799 MHz < f <805 MHz 6.25 kHz [TBD] dBm (see note 3)
869 MHz < f <894 MHz 3.84 MHz -60 dBm
1930 MHz < f <1990 MHz 3.84 MHz -60 dBm
2110 MHz < <2170 MHz 3.84 MHz -60 dBm
XIX 860 MHz < f < 875 MHz 1 MHz -37 dBm
875 MHz < f <895 MHz 3.84 MHz -60 dBm
1475.9 MHz < f<1500.9 MHz 3.84 MHz -60 dBm
1844.9 MHz <f<1879.9 MHz 3.84 MHz -60 dBm
1884.5 MHz <f<1919.6 MHz 300 kHz -41 dBm
2110 MHz £ <2170 MHz 3.84 MHz -60 dBm
XX 791 MHz < <821 MHz 3.84 MHz -60 dBm
921 MHz < f < 925 MHz 100 kHz -60 dBm (see note 1)
100 kHz -67 dBm (see note 1
925 MHz <f <935 MHz 3.84 MHz -60(dBm )
935 MHz < f £ 960 MHz 100 kHz -79 dBm (see note 1)
1805 MHz < f <1880 MHz 100 kHz -71 dBm (see note 1)
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
2620 MHz < f <2690 MHz 3.84 MHz -60 dBm
2590 MHz < f <2620 MHz 3.84 MHz -50 dBm
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XXI 860 MHz < f <895 MHz 3.84 MHz -60 dBm
1475.9 MHz < f £1510.9 MHz 1 MHz -35 dBm

1844.9 MHz < £1879.9 MHz 3.84 MHz -60 dBm

1884.5 MHz < <1919.6 MHz 300 kHz -41 dBm

2110 MHz << 2170 MHz 3.84 MHz -60 dBm

NOTE 1: The measurements are made on frequencies which are integer multiples of 200 kHz. As
exceptions, up to five measurements with a level up to the applicable requirements defined in
table 5.11.1a are permitted for each UARFCN used in the measurement.

NOTE 2: The measurements are made on frequencies which are integer multiples of 200 kHz. As
exceptions, measurements with a level up to the applicable requirements defined in Table
5.11.1a are permitted for each UARFCN used in the measurement due to 2™ or 3" harmonic
spurious emissions.

NOTE 3: This requirement is applicable also for frequencies, which are between 2.5 MHz and 12.5 MHz
away from the UE centre carrier frequency.

NOTE 4: The frequency bandwidth protection 2585-2690 MHz test requirement for Bands I, 11I, and VIII
deviates from the requirement in TS 25.101 [1] Rel-8 and earlier releases. The present
document reflects the frequency bandwidth specified in the European Harmonized Standard
EN 301 908-2 [Ref.] which became a mandatory requirement after these earlier TS 25.101
releases were frozen.

NOTE: The applicability of each linein Table 5.11.1b for UEs of different releasesis defined in TS 25.101 [1].

As exceptions, up to five measurements with alevel up to the applicable requirements defined in table 5.11.1aare
permitted in each of the bands, 925 MHz to 960 MHz and 1805 MHz to 1880 MHz for each UARFCN used in the
measurement. The reference is 3GPP TS 45.005 [29].

The normative reference for this requirement is TS 25.101 [1] clause 6.6.3.1.

5.11.3 Test purpose
To verify that the UE spurious emissions do not exceed described value shown in table 5.11.1a and table 5.11.1b.

Excess spurious emissions increase the interference to other systems.

5.11.4 Method of test
5.11.4.1 Initial conditions
Test environment: normal; see clauses G.2.1 and G.2.2.
Frequenciesto be tested: low range, mid range, high range; see clause G.2.4.
1) Connect the SSto the UE antenna connector as shown in figure A.8.
2) A call isset up according to the Generic call setup procedure in TS34.108 [3] sub clause 7.3.2.
3) Enter the UE into loopback test mode and start the loopback test.
See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.
5.11.4.2 Procedure

1) Set and send continuously Up power control commands to the UE until the UE output power shall be maximum
level.

2) Sweep the spectrum analyzer (or equivalent equipment) over a frequency range and measure the average power
of spurious emission.
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5.11.5 Testrequirements

The measured average power of spurious emission, derived in step 2), shall not exceed the described valuein
tables 5.11.2aand 5.11.2b.

These requirements are only applicable for frequencies, which are greater than 12,5 MHz away from the UE centre

carrier frequency.

Table 5.11.2a: General spurious emissions test requirements

Frequency Bandwidth Measurement Bandwidth Minimum requirement
9 kHz < f < 150 kHz 1 kHz —36 dBm
150 kHz < f < 30 MHz 10 kHz —36 dBm
30 MHz <f <1 000 MHz 100 kHz —36 dBm
1 GHz <1< 12,75 GHz 1 MHz —30 dBm
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Table 5.11.2b: Additional spurious emissions test requirements

Operating Band Frequency Bandwidth Measurement Minimum requirement
Bandwidth
| 791 MHz < f <821 MHz 3.84 MHz -60 dBm
860 MHz < f <895 MHz 3.84 MHz -60 dBm
921 MHz < f < 925 MHz 100 kHz -60 dBm (see note 1)
100 kHz -67 dBm (see note 1
925 MHz < f < 935 MHz soa M {see note 1)
935 MHz < f £ 960 MHz 100 kHz -79 dBm (see note 1)
1475.9 MHz < f<1510.9 MHz 3.84 MHz -60 dBm
1805 MHz < f <1880 MHz 100 kHz -71 dBm (see note 1)
1844.9 MHz < f<1879.9 MHz 3.84 MHz -60 dBm
1884.5 MHz < f < 1919.6 MHz 300 kHz -41 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
2585 MHz < f <2690 MHz 3.84 MHz -60 dBm
1] 729 MHz <f <746 MHz 3.84 MHz -60 dBm
746 MHz < f <758 MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
869 MHz < <894 MHz 3.84 MHz -60 dBm
1930 MHz < <1990 MHz 3.84 MHz -60 dBm
2110 MHz < f <2155 MHz 3.84 MHz -60 dBm
(see note 3)
2110 MHz < <2170 MHz 3.84 MHz -60 dBm
(see note 4)
1l 791 MHz <f <821 MHz 3.84 MHz -60 dBm
921 MHz < f <925 MHz 100 kHz -60 dBm (see note 1)
925 MHz < f <935 MHz 100 kHz -67 dBm (see note 1)
3.84 MHz -60 dBm
935 MHz < f <960 MHz 100 kHz -79 dBm (see note 1)
1805 MHz < f <1880 MHz 3.84 MHz -60 dBm
2110 MHz << 2170 MHz 3.84 MHz -60 dBm
2585 MHz < f < 2690 MHz 3.84 MHz -60 dBm
v 729 MHz < f <746 MHz 3.84 MHz -60 dBm
746 MHz < f < 756 MHz 3.84 MHz -60 dBm
758 MHz < f < 768 MHz 3.84 MHz -60 dBm
869 MHz < f <894 MHz 3.84 MHz -60 dBm
1930 MHz < f <1990 MHz 3.84 MHz -60 dBm
2110 MHz < f <2155 MHz 3.84 MHz -60 dBm
(see note 3)
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
(see note 4)
\ 729 MHz <f <746 MHz 3.84 MHz -60 dBm
746 MHz < f <756 MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
869 MHz < <894 MHz 3.84 MHz -60 dBm
1930 MHz < f <1990 MHz 3.84 MHz -60 dBm
2110 MHz < f <2155 MHz 3.84 MHz -60 dBm
(see note 3)
2110 MHz < f < 2170 MHz 3.84 MHz -60 dBm
(see note 4)
VI 860 MHz < f < 875 MHz 1 MHz -37 dBm
875 MHz < f £ 895 MHz 3.84 MHz -60 dBm
1475.9 MHz < f<1510.9 MHz 3.84 MHz -60 dBm
1844.9 MHz < f<1879.9 MHz 3.84 MHz -60 dBm
1884.5 MHz < f<1919.6 MHz 300 kHz -41 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
VI 791 MHz <f <821 MHz 3.84 MHz -60 dBm
921 MHz < f < 925 MHz 100 kHz -60 dBm (see note 1)
100 kHz -67 dBm (see note 1
925 MHz <f <935 MHz 3.84 MHz -60(dBm )
935 MHz < f <960 MHz 100 kHz -79 dBm (see note 1)
1805 MHz < <1880 MHz 100 kHz -71 dBm (see note 1)
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2110 MHz < <2170 MHz 3.84 MHz -60 dBm
2620 MHz < f <2690 MHz 3.84 MHz -60 dBm
2590 MHz < f £ 2620 MHz 3.84 MHz -50 dBm
VIl 791 MHz < <821 MHz 3.84 MHz -60 dBm
100 kHz -67 dBm (see note 1
925 MHz <f <935 MHz 3.84 MHz —60(dBm )
100 kHz -79 dBm (see note 1
935 MHz < f £ 960 MHz 3.84 MHz -60(dBm )
100 kHz -71 dBm (see notes 1 and 2
1805 MHz < f < 1830 MHz 3.84 MHz -60 dém (see note 2) :
100 kHz -71 dBm (see notel
1830 MHz < f <1880 MHz 3.84 MHz -60(dBm )
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
2585 MHz < f <2640 MHz 3.84 MHz -60 dBm
2640 MHz < f £2690 MHz 3.84 MHz -60 dBm (see note 2)
IX 860 MHz < f <895 MHz 3.84 MHz -60dBm
1475.9 MHz < f<1510.9 MHz 3.84 MHz -60 dBm
1844.9 MHz < <1879.9 MHz 3.84 MHz -60dBm
1884.5 MHz <f<1919.6 MHz 300 kHz -41 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
X 729 MHz <f <746 MHz 3.84 MHz -60 dBm
746 MHz <f <756 MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
860 MHz < f <895 MHz 3.84 MHz -60 dBm
1930 MHz < f <1990 MHz 3.84 MHz -60 dBm
2110 MHz < <2170 MHz 3.84 MHz -60 dBm
XI 860 MHz < f <895 MHz 3.84 MHz -60 dBm
1475.9 MHz <f<1510.9 MHz 3.84 MHz -60 dBm
1844.9 MHz <f<1879.9 MHz 3.84 MHz -60 dBm
1884.5 MHz <f<1919.6 MHz 300 kHz -41 dBm
2110 MHz < <2170 MHz 3.84 MHz -60 dBm
Xl 729 MHz < f <746 MHz 3.84 MHz -60 dBm
746 MHz < f <756 MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
869 MHz < f <894 MHz 3.84 MHz -60 dBm
1930 MHz < f <1990 MHz 3.84 MHz -60 dBm
2110 MHz £ <2170 MHz 3.84 MHz -60 dBm
X1 729 MHz < f <746 MHz 3.84 MHz -60 dBm
746 MHz < f < 756MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
763 MHz < f< 775 MHz 6.25 kHz [TBD] dBm (see note 6)
793 MHz < f <805 MHz 6.25 kHz [TBD] dBm (see note 6)
869 MHz < f <894 MHz 3.84 MHz -60 dBm
1930 MHz < f <1990 MHz 3.84 MHz -60 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
XV 729 MHz <f <746 MHz 3.84 MHz -60 dBm
746 MHz < f <756 MHz 3.84 MHz -60 dBm
758 MHz < f <768 MHz 3.84 MHz -60 dBm
769 MHz < f < 775 MHz 6.25 kHz [TBD] dBm (see note 6)
799 MHz < f < 805 MHz 6.25 kHz [TBD] dBm (see note 6)
869 MHz < f <894 MHz 3.84 MHz -60 dBm
1930 MHz < f <1990 MHz 3.84 MHz -60 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
XIX 860 MHz < f < 875 MHz 1 MHz -37 dBm
875 MHz < f <895 MHz 3.84 MHz -60 dBm
1475.9 MHz < f <1510.9 MHz 3.84 MHz -60 dBm
1844.9 MHz < <1879.9 MHz 3.84 MHz -60 dBm
1884.5 MHz < <1919.6 MHz 300 kHz -41 dBm
2110 MHz <f <2170 MHz 3.84 MHz -60 dBm
XX 791 MHz <f <821 MHz 3.84 MHz -60 dBm
921 MHz < f < 925 MHz 100 kHz -60 dBm *
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100 kHz -67 dBm (see note 1
925 MHz <f £935 MHz 3.84 MHz -60(dBm )
935 MHz < f £ 960 MHz 100 kHz -79 dBm (see note 1)
1805 MHz <f <1880 MHz 100 kHz -71 dBm (see note 1)
2110 MHz < <2170 MHz 3.84 MHz -60 dBm
2620 MHz < <2690 MHz 3.84 MHz -60 dBm
2590 MHz < <2620 MHz 3.84 MHz -50 dBm
XXI 860 MHz < f < 895 MHz 3.84 MHz -60 dBm
1475.9 MHz << 1510.9 MHz 1 MHz -35 dBm
1844.9 MHz < f<1879.9 MHz 3.84 MHz -60 dBm
1884.5 MHz <f<1919.6 MHz 300 kHz -41 dBm
2110 MHz < <2170 MHz 3.84 MHz -60 dBm

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:

The measurements are made on frequencies which are integer multiples of 200 kHz. As
exceptions, up to five measurements with a level up to the applicable requirements defined in table
5.11.2a are permitted for each UARFCN used in the measurement.

The measurements are made on frequencies which are integer multiples of 200 kHz. As
exceptions, measurements with a level up to the applicable requirements defined in Table 5.11.2a
are permitted for each UARFCN used in the measurement due to 2" or 3 harmonic spurious
emissions. Exception is allowed if bandwidth of the harmonic signal and measurement bandwidth
are totally or partially overlapping.

- Bandwidth for 2nd harmonic =2 x 5 MHz

- Bandwidth for 3rd harmonic = 3 x 5 MHz

For UEs that conform to Release 6 and support Band Il, IV or V shall support the defined
frequency bandwidth.

For UEs that conform to Release 7 and later releases and support Band Il, IV or V shall support
the defined frequency bandwidth.

The applicability of each line in Table 5.11.2b for UEs of different releases is