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

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

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

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

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

The present document specifies the measurement procedures for the conformance test of the user equipment (UE) that
contain transmitting characteristics, receiving characteristics and performance requirementsin FDD mode.

2 References

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

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

e « For aspecific reference, subsequent revisions do not apply.

e « [For anon-specific reference, the latest version applies.

[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 "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”.
3 Definitions, symbols, abbreviations and equations

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.

3.1 Definitions

For the purpose of the present document, the following additional terms and definitions apply:

Average power: [ TBD]

3.2 Symbols

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

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

For the purpose of the present document, the following additional abbreviations apply:
AFC: Automatic Freguency Control

ASD: Acceleration Spectral Density

ATT: Attenuator

BER: Bit Error Ratio

BLER: Block Error Ratio

BTFD: Blind Transport Format Detection
EVM: Error Vector Magnitude

FDR: False transmit format Detection Ratio
HYB: Hybrid

IM: Intermodulation

I TP: Initial Transmission Power control mode
OBW: Occupied Bandwidth

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

PAR: Peak to Average Ratio

P-CCPCH: Primary Common Control Physical Channel
P-CPICH: Primary Common Pilot Channel

PCDE: Peak Code Domain Error

RBW: Resolution Bandwidth

RRC: Root-Raised Cosine

S-CCPCH: Secondary Common Control Physical Channel
S-CPICH: Secondary Common Pilot Channel

SCH: Synchronisation Channel consisting of Primary and Secondary synchronisation channels
SS: System Simulator

TGCFN: Transmission Gap Connection Frame Number
TGD: Transmission Gap Distance

TGL: Transmission Gap Length

TGPL: Transmission Gap Pattern Length

TGPRC: Transmission Gap Pattern Repetition Count

TGSN: Transmission Gap Starting Slot Number

3.4 Equations

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

IOf

DPCH _E,
|

or

DPCCH _E,
|

or

DPDCH _E,
|

or
FUW

INode B

|oac
loc

lor
I ouw
P-CCPCH_E

P - CCPCH IE

(o]

P-CCPCH _E,

or

P-CPICH_E,
PICH_E,
PICH _E,
I or
SCH_E,

S-CPICH_E,

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.

The ratio 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.

Frequency of unwanted signal. Thisis specified in bracket in terms of an absolute frequency(s) or
afrequency offset from the assigned channel frequency.

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

The power spectral density of the adjacent frequency channel as measured at the UE antenna
connector.

The power spectral density of aband limited white noise source (simulating interference from
cells, which are not defined in atest procedure) as measured at the UE antenna connector.

The received power spectral density of the down link as measured at the UE antenna connector.
Unwanted signal power level.

Average* 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.

The ratio of the average* transmit energy per PN chip for the P-CCPCH to the total transmit

power spectral density.

Average* energy per PN chip for P-CPICH.

Average* 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.

Average* energy per PN chip for SCH.

Average* energy per PN chip for S-CPICH.

*Note:  Averaging period for energy/power of discontinuoudly transmitted channels should be defined.
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4 Frequency bands and channel arrangement

4.1 General

The information presented in this clause is based on a chip rate of 3.,84 Mcps.

NOTE: Other chip rates may be considered in future rel eases.

4.2 Frequency bands
UTRA/FDD isdesigned to operate in either of the following paired bands;
@ 1920 —-1980MHz:  Up-link (Mobile transmit, base receive)
2110-2170MHz:  Down-link (Base transmit, mobile receive)
(b)*  1850-1910MHz: Up-link (Mobile transmit, base receive)
1930 —-1990MHz: Down-link (Base transmit, mobile receive)
* Used in Region 2.
Additional alocationsin ITU region 2 are FFS.

Deployment in other frequency bandsis not precluded.

4.3 TX-RX frequency separation

a) The minimum transmit to receive frequency separation is 134.8 MHz and the maximum value is 245.2 MHz and
all UE(s) shall support a TX-RX frequency separation of 190 MHz when operating in the paired band defined in
subclause 4.2 (a).

b) When operating in the paired band defined in subclause 4.2 (b), all UE(s) shall support a TX-RX freguency
separation of 80 MHz.

¢) UTRA/FDD can support both fixed and variable transmit to receive frequency separation.

d) The use of other transmit to receive frequency separationsin existing or other frequency bands shall not be
precluded.

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.

4.4.2 Channel raster

The channel raster is 200 kHz, which means that the centre frequency must be an integer multiple of 200 kHz.

4.4.3 Channel number

The carrier frequency is designated by the UTRA Absolute Radio Frequency Channel Number (UARFCN). The value
of the UARFCN in the IMT-2000 band is defined as follows;
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Table 4.1: UTRA Absolute Radio Frequency Channel Number

Uplink Ny =5 * (Fuplink MH2) 0.0 MHz < Fyplink < 3276.6 MHz

where Fyplink is the uplink frequency in MHz
Downlink Nd =5 * (Fdownlink MHz) 0.0 MHz < Fdownlink < 3276.6 MHz

where Fdownlink is the downlink frequency in MHz

5 Transmitter Characteristics

51 General

Transmitting performance test of the UE isimplemented during communicating with the SS via 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 [4] TS 34.109).

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
antenna only, areference antennawith again of 0 dBi is assumed. 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 this specification. 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
subclause C.2.1 and unless stated otherwise, with the UL power control ON.

The common RF test conditions are defined in Annex E, and each test conditions in this subclause should refer
Annex E. Anindividual test conditions are defined in the paragraph of each test.

5.2 Maximum Output Power

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

The maximum output power refers to the measure power when averaged over the transmit slot at the maximum power
control setting.

For UE using directive antennas for transmission, a class dependent limit will be placed on the maximum Effective
I sotropic Radiated Power (EIRP).

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

The UE maximum output power shall be within the shown valuein Table 5.2.1 even for the multi-code transmission
mode.

Table 5.2.1: Maximum Output Power

Power Class Maximum output power Tolerance
1 +33 dBm +1/-3 dB
2 +27 dBm +1/-3 dB
3 +24 dBm +1/-3 dB
4 +21 dBm +2dB

The reference for thisrequirement is[1] TS 25.101 subclause 6.2.1.

5.2.3 Test purpose
To verify that the error of the UE maximum output power does not exceed the prescribed tolerancein 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

5.24.1 Initial conditions
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.
3) Enter the UE into loopback test mode and start the loopback test.

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

5.2.4.2 Procedure
1) Set and send continuously Up power control commands to the UE.
2) Measure the output power of the UE by Tester. The output power shall be averaged over the transmit one
timedlot.
5.2.5 Test requirements

The error of measured output power, derived in step 2), shall not exceed the prescribed tolerancein Table 5.2.1.

5.3 Frequency Error

5.3.1 Definition and applicability

The frequency error isthe difference between the RF modulated carrier frequency transmitted from the UE with AFC
ON and 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 above
+0.1PPM figure.

The UE shall use the same frequency source for both RF frequency generation and the chip clock.
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The requirements and this test apply to al types of UTRA for the FDD UE.

5.3.2 Conformance requirements

The UE modulated carrier frequency shall be accurate to within £0.1 ppm compared to the carrier frequency received
from the Node B.

The reference for this requirement is[1] TS 25.101 subclause 6.3.

5.3.3 Test purpose
To verify that the UE carrier frequency error does not exceed 0.1 ppm.
An excess error of the carrier frequency increases the transmission errorsin the up link own channel.

Thistest verifies the ability of receiver to derive correct frequency information for transmitter.

534 Method of test

534.1 Initial conditions
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, and RF parameters are set up according to
Table5.3.

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

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

Table 5.3: Test parameters for Frequency Error

Parameter Level / Status Unit
DPCH_Ec -117 dBm /3.84 MHz
Tor -106.7 dBm / 3.84 MHz
5.3.4.2 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 frequency error deltaf, at the UE antenna connector by Tester using Global In-Channel-Tx-test
(Annex B). Since counter method leads an incorrect result, EVM method shall be used.

5.35 Test requirements

For all measured bursts, the frequency error, derived in step 1), shall not exceed +0.1 ppm.

54 Output Power Dynamics in the Uplink

Power control is used to limit the interference level.
54.1 Open Loop Power Control in the Uplink

54.1.1 Definition and applicability

Open loop power control 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
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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 al types of UTRA for the FDD UE.

54.1.2 Conformance requirements

The UE open loop power is defined as the average power in atimesiot or ON power duration, whichever is available,
and they are measured with afilter that has a Root-Raised Cosine (RRC) filter response with aroll off a = 0.22and a
bandwidth equal to the chip rate.

The UE open loop power control toleranceisgivenin Table 5.4.1.1.

Table 5.4.1.1: Open loop power control tolerance

Normal conditions +9dB
Extreme conditions +12 dB

The reference for this requirement is[1] TS 25.101 subclause 6.4.1.

5.4.1.3 Test purpose

The power of the received signal and the BCCH information control the power of the transmitted signal with the target
to transmit at |owest power acceptable for proper communication.

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

Thetest purpose isto 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.
5414 Method of test

54.1.4.1 Initial conditions
1) Connect the SSto the UE antenna connector as shown in Figure A.1.

2) A cdl isset up according to the Generic call setup procedure, and RF parameters are set up according to
Table5.4.1.2.
The RACH procedure within the call setup is used for the test.

See [3] TS 34.108 for details regarding generic call setup procedure.

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

Parameter Level / Status Unit
lor See Table 5.4.1.3 dBm / 3.84 MHz
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Table 5.4.1.3: Test parameters for Open Loop Power Control (SS)

Parameter RX Upper dynamic end RX-middle RX-Sensitivity level
Tor” -25.0 dBm / 3.84 MHz —65.7 dBm /3.84 MHz | -106.7 dBm / 3.84 MHz
CPICH_RSCP 7Y -28.3 dBm -69 dBm -110 dBm
Primary CPICH DL TX power +19 dBm +28 dBm +19 dBm
Simulated path loss = Primary +47.3 dBm +97 dB +129 dB
CPICH DL TX power —
CPICH RSCP
UL interference =75 dBm =101 dBm =110 dBm
Constant Value -10 dB -10dB -10dB
Expected nominal UE TX -37.7dBm -14dBm +9 dBm ?
power

NOTE 1. Whilethe 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 aclass 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: The power level of S-CCPCH should be defined becauseS-CCPCH is transmitted instead of DPCH
during Preamble RACH transmission period. Currently, it is assumed that Table E.3.1 is utilised for DL
physical channel condition. The power level of SSCCPCH is temporarily set to the same as DL DPCH.
However, it is necessary to check whether the above S-CCPCH level is enough to establish a connection
with the reference measurement channels.

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

NOTE 5: The Expected nominal UE TX power is calculated by using the equation in the clause 8.5.9 Open Loop
Power Control of [8] TS25.331.

541.4.2 Procedure

1) Setthe TX output level of the SSto obtain Ty, at the UE antenna connector. T, shall be according to Table
5.4.1.3 (-25dBm/ 3.84 MHz).

2) Measurethe first RACH preamble output power of the UE according to Annex B.

3) Repeat the above measurement for all SSlevelsin Table 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 tolerancein Table 5.4.1.1.

54.2 Inner Loop Power Control in the Uplink

54.2.1 Definition and applicability

Inner loop power control in the uplink is the 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 a single 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 thistest apply to al types of UTRA for the FDD UE.
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5.4.2.2 Conformance requirements

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

a) Thetransmitter output power step due to inner loop power control shall be within the range shown in Table
5.4.2.1. The Maximum power threshold is defined as the lowest permissible maximum output power for the UE
power class, as defined in Table 5.2.1. The Minimum power threshold is defined as—50 dBm.

b) When the transmitter output power is between the Minimum and Maximum power thresholds, the transmitter
average output power step due to inner loop power control shall be within the range shown in Table 5.4.2.2. Here
aTPC_cmd group isaset of TPC_cmd values derived from a corresponding sequence of TPC commands of the
same duration.

NOTE: 3dB inner loop power control steps are only used in compressed mode.

The inner loop power step is defined as the relative power difference between the average power of the original
(reference) timeslot and the average power of the target timeslot, not including the transient duration. The transient
duration is from 25us before the dot boundary to 25us after the slot boundary. The power is measured with afilter that
has a Root-Raised Cosine (RRC) filter response with aroll off a = 0.22and a bandwidth equal to the chip rate.

Table 5.4.2.1: Transmitter power control tolerance

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 -45

+ 1 at or above max power -0.5 +1.5 -0.5 +3 -0.5 +4.5
threshold

-1 at or below min power +0.5 -15 +0.5 -3 +0.5 -4.5
threshold

NOTE: The requirements for TPC_cmd = +1 at or above max power threshold and for TPC_cmd = -1 at or
below min power threshold are included to avoid ambiguity in the required test behaviour. These requirements
are not explicitly included in [1] but are consistent with [1] and [5].

Table 5.4.2.2: Transmitter average 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 +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 reference for this requirement is[1] TS 25.101 subclause 6.4.2.1.1.

The requirements for the derivation of TPC_cmd are detailed in TS 25.214 subclauses 5.1.2.2.2 and 5.1.2.2.3.

5.4.2.3 Test purpose

- Toverify that the UE inner loop power control size and response is meet to the described value shown in
subclause 5.4.2.2.

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

5424 Method of test

5.4.2.4.1 Initial conditions
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. 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[3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.

54242 Procedure

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, measured at the UE
antenna connector, to be in the range —10+9dBm. This may be achieved by setting the downlink signal (i) 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
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 15t, 6th or 11" dots of aframe;

- atleast one set of 5 consecutive “0” commands which does not commence in the 1St, Gth or 11th dotsof a
frame;

- atleast one set of 5 consecutive “1" commands which does not commence in the 13, 6th or 11" dotsof a
frame.

The following is an example of a suitable sequence of TPC commands:
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3)
4)
5)

6)

7)
8)

9)

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: Reconfigure the uplink channel to set the Power Control Algorithm to algorithm 1, and the TPC step size
to 1 dB. When the reconfiguration is compl ete, 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" TPC commands with the value 0.

Step F: Transmit a sequence of 150" TPC commands with the value 1.

Step G: Reconfigure the uplink channel to set the TPC step size to 2 dB (with the Power Control Algorithm
remaining as algorithm 1). When the reconfiguration is complete, 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 751 TPC
commands with the value 0.

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

10) During steps A to H the mean output power of every slot shall be measured, with the following exceptions:

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

- Insteps E and G, measurement of the output power is not required in dots after the 10" Slot after the mean
output power has fallen below the minimum power threshold.

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

1 NOTE: 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.

5425 Test requirements

a)

b)

0)

d)

e

f)

9)

During Step A, the difference in mean output power between adjacent slots shall be within the prescribed range
foraTPC_cmd of 0, asgivenin Table 5.4.2.1.

During Step A, the change in mean output power over 10 consecutive slots shall be within the prescribed range
for aTPC_cmd group of 0, asgivenin Table 5.4.2.2.

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

givenin Table 5.4.2.1, given that every 5h TPC_cmd should have the value + 1, with astep size of 1 dB, and all
other TPC_cmd should have the value 0.

During Step B, the change in mean output power over 50 consecutive sots shall be within the prescribed range
for aTPC_cmd group of {0,0,0,0,+1}, asgivenin Table 5.4.2.2.

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

givenin Table5.4.2.1, given that every 5 TPC_cmd should have the value — 1, with astep size of 1 dB, and all
other TPC_cmd should have the value 0.

During Step C, the change in mean output power over 50 consecutive slots shall be within the prescribed range
for aTPC_cmd group of {0,0,0,0,-1}, asgiven in Table 5.4.2.2.

During Step E, the difference in mean output power between adjacent dots shall be within the prescribed range
givenin Table 5.4.2.1 for aTPC_cmd of — 1 and step size of 1 dB, until the output power reaches (Minimum
power threshold + 0.5 dB). When the output power is between the values of (Minimum power threshold + 0.5
dB) and (Minimum power threshold), the difference in mean output power between adjacent slots shall be at
least sufficient to decrease the output power to the Minimum power threshold, but shall not exceed — 1.5 dB.
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h)

k)

Once the output power is at or below the Minimum power threshold, the relevant condition in Table 5.4.2.1 shall
be met.

During Step E, the change in mean output power over 10 consecutive dlots shall be within the prescribed range

for aTPC_cmd group of — 1, and step size of 1 dB asgivenin Table 5.4.2.2, until the output power reaches
(Minimum power threshold + 0,5 dB).

During Step F, the difference in mean output power between adjacent slots shall be within the prescribed range
givenin Table 5.4.2.1 for aTPC_cmd of + 1 and step size of 1 dB, until the output power reaches (Maximum
power threshold — 0,5 dB). When the output power is between the values of (Maximum power threshold —

0,5 dB) and (Maximum power threshold), the difference in mean output power between adjacent dots shall be at
least sufficient to increase the output power to the Maximum power threshold, but shall not exceed + 1,5 dB.
Once the output power is at or above the Maximum power threshold, the relevant condition in Table 5.4.2.1 shall
be met.

During Step F, the change in mean output power over 10 consecutive slots shall be within the prescribed range
for aTPC_cmd group of + 1, and step size of 1 dB asgivenin Table 5.4.2.2, until the output power reaches
(Maximum power threshold - 0,5 dB).

During Step G, the difference in mean output power between adjacent slots shall be within the prescribed range
givenin Table 5.4.2.1 for aTPC_cmd of — 1 and step size of 2 dB, until the output power reaches (Minimum
power threshold + 1 dB). When the output power is between the values of (Minimum power threshold + 1 dB)
and (Minimum power threshold), the difference in mean output power between adjacent slots shall be at least
sufficient to decrease the output power to the Minimum power threshold, but shall not exceed — 3 dB. Once the
output power is at or below the Minimum power threshold, the relevant condition in Table 5.4.2.1 shall be met.

During Step G, the change in mean output power over 10 consecutive slots shall be within the prescribed range

for aTPC_cmd group of — 1, and step size of 2 dB asgiven in Table 5.4.2.2, until the output power reaches
(Minimum power threshold +1 dB).

m) During Step H, the difference in mean output power between adjacent dots shall be within the prescribed range

givenin Table5.4.2.1 for aTPC_cmd of + 1 and step size of 2 dB, until the output power reaches (Maximum
power threshold -1 dB). When the output power is between the values of (Maximum power threshold —1 dB)
and (Maximum power threshold), the difference in mean output power between adjacent slots shall be at least
sufficient to increase the output power to the Maximum power threshold, but shall not exceed + 3 dB. Once the
output power is at or above the Maximum power threshold, the relevant condition in Table 5.4.2.1 shall be met.

During Step H, the change in mean output power over 10 consecutive slots shall be within the prescribed range
for aTPC_cmd group of + 1, and step size of 2 dB asgivenin Table 5.4.2.2, until the output power reaches
(Maximum power threshold — 1 dB).
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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 Conformance requirements

The minimum transmit power is defined as an averaged power in atime slot measured with afilter that has a Root-
Raised Cosine (RRC) filter response with aroll off a = 0.22 and a bandwidth equal to the chip rate. The minimum
transmit power shall be better than =50 dBm.

The reference for thisrequirement is[1] TS 25.101 subclause 6.4.3.1.

5.4.3.3 Test purpose

To verify that the UE minimum transmit power is below —50 dBm.

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

5434 Method of test

543.4.1 Initial conditions
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.
3) Enter the UE into loopback test mode and start the loopback test.

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

5.4.3.4.2 Procedure
1) Set and send continuously Down power control commands to the UE.

2) Measure the output power of the UE by Tester.

5.4.3.5 Test requirements

The measured output power, derived in step 2), shall be below -50 dBm.
5.4.4 Out-of-synchronisation handling of output power

544.1 Definition and applicability

The UE shall monitor the DPCCH quality in order to detect aloss of the signal on Layer 1, as specified in[5] TS
25.214. The thresholds Qg and Q;, specify at what DPCCH quality levelsthe UE shall shut its power off and when it

shall turnits 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.

5.4.4.2 Conformance requirements

The parametersin Table 5.4.4.1 are defined using the DL reference measurement channel (12.2 kbps) specified in
Annex C.3.1 and with static propagation conditions.
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Table 5.4.4.1: DCH parameters for test of Out-of-synch handling

Parameter Value Unit
IAOI‘/IOC -1 dB
loc -60 dBm / 3.84 MHz
DPDCH _E, See Figure 5.4.4.1: Before pointA -16.6 dB
I After point A Not defined
or
DPCCH _E, See Figure 5.4.4.1 dB
IOI’
Information Data Rate 12.2 kbps
TFCI on -

The conditions for when the UE shall shut its transmitter off and when it shall turn it on are defined by the parametersin
Table 5.4.4.1 together with the DPCH power level as defined in Figure 5.4.4.1.

DPCCH_Ed/lor [dB]

A 66

G

QZI UE shuts power off Q:I UE turns power on

Figure 5.4.4.1: Conditions for out-of-synch handling in the UE.
The indicated thresholds Qg andQj, are only informative.

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 its transmitter on before point F, which is Ton=200ms after point E.

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

5.4.4.3 Test purpose

To verify that the UE monitors the DPCCH quality and turnsits transmitter on or off according to DPCCH level
diagram specified in Figure5.4.4.1.

ETSI



3GPP TS 34.121 version 3.3.0 Release 1999 28 ETSI TS 134 121 V3.3.0 (2000-12)

5444 Method of test

54441 Initial conditions
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, and DCH parameters are set up according to Table
5.4.4.1 with DPCCH_Ec/lor ratio level at —16.6dB.

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

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

Table 5.4.4.2: Test parameters for test of Out-of-synch handling

Parameter Level / Status Unit
DPCCH Ec/lor Dmidle -22.0 dB
DPCCH Ec/lor bottom -28.0 dB
DPCCH_ Ec/lor Umidle -24.0 dB
DPCCH_Ec/lor top -18.0 dB

DPCCH Levelsseenin Table 5.4.4.2 arereferred to Figure 5.4.4.1.

54.4.4.2 Procedure

1) Set and send continuously Up power control commands to the UE until the UE transmitter power shall be
maximum level=Pmax.

2) Switch DPCCH_Ec/lor ratio level to DPCCH_Ec/lor Dmidle and record the UE transmitter power =Pon for
5ms after this change.

3) Switch DPCCH_Ec/lor ratio level to DPCCH_Ec/lor bottom and record the UE transmitter power for 205ms
after this change. Measure duration of time =Tturnoff in ms from this change until when the UE transmitter
power is lower than Pmax-[TBD]dB. The recorded UE transmitter power is reassigned to Pon before Tturnoff
and Poff after Tturnoff.

4) Switch DPCCH_Ec/lor ratio level to DPCCH_Ec/lor Umidle and record the UE transmitter power =Poff for
5ms after this change.

5) Switch DPCCH_Ec/lor ratio level to DPCCH_Ec/lor top and record the UE transmitter power for 200ms after
this change. Measure duration of time =Tturnon in ms from this change until when the UE transmitter power is
within Pmax +/-[TBD]dB. The recorded UE transmitter power is reassigned to Poff before Tturnon and Pon after
Tturnon.

5.4.45 Test requirements

The measured data shall be in the range givenin Table 5.4.4.3.

Table 5.4.4.3: Test requirements for Out-of-synch handling

Parameter Level Unit
Poff-Pmax <-[TBD] dB
|Pon-Pmax| < [TBD] dB
Tturnoff < 200 ms
Tturnon < 200 ms
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55 Transmit ON/OFF Power

55.1 Transmit OFF Power

55.1.1 Definition and applicability

The transmit OFF power state is when the UE does not transmit except during uplink compressed mode. This parameter
is defined as the maximum output transmit power within the channel bandwidth when the transmitter is OFF.

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

5.5.1.2 Conformance requirements

The transmit OFF power is defined as an averaged power at least in atimeslot duration, excluding any transient periods,
measured with a filter that has a Root-Raised Cosine (RRC) filter response with aroll off a = 0.22and a bandwidth
equal to the chip rate. The requirement for the transmit OFF power shall be better than —56 dBm.

The reference for this requirement is[1] TS 25.101 subclause 6.5.1.1.

55.1.3 Test purpose

To verify that the UE transmit OFF power is below —56 dBm.

An excess transmit OFF power increases the interference to other channels, and decreases the system capacity.

5514 Method of test
Thistest is aso covered by subclause 5.5.2 Transmit ON/OFF Time mask.

55.1.4.1 Initial conditions
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, and RF parameters are set up according to Annex
E.3.1.

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

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

5.5.1.4.2 Procedure
1) Send release message to the UE to stop transmitting.

2) Measure the leakage power within the transmission band from the UE by the Tester.

5.5.1.5 Test requirements

The measured leakage power, derived in step 2), shall be below —56 dBm.
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55.2 Transmit ON/OFF Time mask

5.5.2.1 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 are PRACH, CPCH or uplink compressed mode.

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

5.5.2.2 Conformance requirements

The transmit power levels versus time shall meet the mask specified in Figure 5.5.1 for PRACH preambles, and the
mask in Figure 5.5.2 for all other cases. The signal is measured with afilter that has a Root-Raised Cosine (RRC) filter
response with aroll off a = 0.22and a bandwidth equal to the chip rate.

Start of PRACH access slot

Sa

4096 chips

PRACH
preamble

Average ON Power

Minimum
Power

25 us 25 psje—r-«—»{ 25 us

FFP
25ps 0 ower

Figure 5.5.1: Transmit ON/OFF template for PRACH preambles

Slot boundaries
Up-Link DPDCH or i
p-Link DPCCH or
RACH message control part

Average ON Power

Minimum
Power

25 s 25 psfe—» 25 s
< 25 s

OFF Power

Figure 5.5.2: Transmit ON/OFF template for all other On/Off cases

OFF Power isdefined in 5.5.1.
ON power is defined as either case as follows. The specification depends on each possible case.
- 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).
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- After transmission gaps in compressed mode: Accuracy asin Table 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 +/-1dB

1 +/-1dB

2 +/- 1.5 dB

3 +/-2dB

4 ## AP ##H 10 +/-2.5dB
11 ### AP < 15 +/- 3.5 dB

16 ### AP < 20 +/- 4.5 dB

21 ### AP +/- 6.5 dB

The reference for thisrequirement is[1] TS 25.101 subclause 6.5.2.1.
Thisistested using PRACH operation.

The minimum reguirement for ON power is defined in subclause 5.4.1.2.
The minimum requirement for OFF power is defined in subclause 5.5.1.2.

Note: The main objective for thistest case isto check the ramp-up/down power shape. A test case using the first
preamble of PRACH is enough to cover the objective.

5.5.2.3 Test purpose

To verify that the UE transmit ON/OFF power levels versus time meets the described mask shown in Figure 5.5.1 and
Figure 5.5.2.

An excess error of transmit ON/OFF response increases the interference to other channels, or increases transmission
errorsin the up link own channel.

5524 Method of test

55241 Initial conditions
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, and RF parameters are set up according to
Table5.5.2.2.

The RACH procedure within the call setup is used for the test.
See [3] TS 34.108 for details regarding generic call setup procedure.

Table 5.5.2.2: Test parameters for Transmit ON/OFF Time mask (UE)

Parameter Level / Status Unit
lor See Table 5.5.2.2 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 Class4

Tor ¥ -106.7dBm/ 3.84 -106.7dBm/ 3.84 -106.7 dBm/ 3.84 -106.7dBm/ 3.84
MHz MHz MHz MHz

CPICH_RscP D2 -110 dBm -110 dBm -110 dBm -110 dBm

Primary CPICH DL TX power +19 dBm +19 dBm +19dBm +19 dBm

Simulated path loss = Primary

CPICH DL TX power —

CPICH_RSCP +129 dB +129 dB +129 dB +129 dB

UL interference —86 dBm -92 dBm -95dBm -98 dBm

Constant Value -10dB -10dB -10dB -10dB

Expected nominal UE TX power +33dBm +27dBm +24dBm +21dBm

3

NOTE 1. The power level of S-CCPCH should be defined because S-CCPCH is transmitted instead of DPCH
during Preamble RACH transmission period. Currently, it is assumed that Table E.3.1 is utilised for DL
physical channel condition. The power level of SSCCPCH is temporarily set to the same as DL DPCH.
However, it is necessary to check whether the above S-CCPCH level is enough to establish a connection
with the reference measurement channels.

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 8.5.9 Open Loop
Power Control of [8] TS25.331.

55.2.4.2 Procedure

1) Set the TX output level of the SSto obtain Ty, 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 (-106.7 dBm/ 3.84 MHz).

2) Measure the first RACH preamble output power (ON power) of the UE. The measurements shall not include the
transient periods.

3) Measure the OFF power immediately before and after the first RACH preamble (ON power). The measurements
shall not include the transient periods.
5525

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 tolerancein Table 5.2.1 (Subclause 5.2.2) and lower tolerance in Table 5.4.1.1. (Subclause
5.4.1.2).

Test requirements

The measured leakage power, derived in step 3), shall be below —56 dBm. (Subclause 5.5.1.2).

5.6 Change of TFC

5.6.1

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 DPCH is turned off, isa specia 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.

Definition and applicability

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

ETSI



3GPP TS 34.121 version 3.3.0 Release 1999 33 ETSI TS 134 121 V3.3.0 (2000-12)

5.6.2 Conformance 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 size is specified in Table 5.6.1. The power change due to achangein TFC is defined as the
relative power difference between the average power of the original (reference) timeslot and the average power of the
target timeslot, not including the transient duration. The transient duration is from 25us before the slot boundary to 25us
after the dlot boundary. The power is measured with afilter that has a Root-Raised Cosine (RRC) filter response with a
roll off a = 0.22 and a bandwidth equal to the chip rate.

Table 5.6.1: Transmitter power step tolerance

Power control step size (Up or down) Transmitter power step tolerance

AP [dB]

0 +/-0.5dB

1 +/-0.5dB

2 +/-1.0dB

3 +/-1.5dB

4 ### AP < 10 +/-2.0dB

11 ### AP ### 15 +/-3.0dB

16 ### AP ### 20 +/-4.0dB

21 ### AP +/- 6.0 dB

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 sizeis 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
Bc=0.5333,B4=1.0 7 +/-2dB

The transmit power levels versus time shall meet the mask specified in Figure 5.6.1.

Slot boundaries

Up-Link =

PO e A
Up-Link :
DPCCH - o A e

Average Power

Minimum
Power
25 us

25 ps|™
25us ceveeeeeee Average Power

Average Power ~— ceeeeeseeeee

Figure 5.6.1: Transmit template during TFC change

The UL reference measurement channel (12.2 kbps) is afixed rate channel. Therefore, DTX, where the DPDCH is
turned off, is tested, as shown in Figure 5.6.2.
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Slot boundaries

Up-Link / \
oroc [ [ ]
Up-Link
DPCCH
Average Power 4 Average Power

Minimum | AP [ Minimum

Power Power
25pus  |lepen 25pS 25US leped 25s
Average Power

Figure 5.6.2: Transmit template during DTX

The reference for this requirement is[1] TS 25.101 subclause 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
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, and RF parameters are set up according to
Annex E. The Uplink DPCH Power Control Info shall specify the Power Control Algorithm as agorithm 2 for
interpreting TPC commands.

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

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

5.6.4.2 Procedure

1) Set the attenuation in the downlink signal (1) to yield an open loop output power, measured at the UE antenna
connector, of 0 dBm.

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

3) Using the Tester, measure the average output power at the antenna connector 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 output power between DPDCH ON and OFF, derived in step 3), shall not exceed the prescribed
rangein Table 5.6.2.
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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 al types of UTRA for the FDD UE.

5.7.2 Conformance requirements

A change of output power is required during uplink compressed frames since the transmission of datais performed in a
shorter interval. The ratio 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 slot shall follow the inner loop power control.

Thereby, the power during compressed mode, and immediately afterwards, shall be such that the power on the DPCCH
follows the steps due to inner loop power control combined with additional steps of 10L.0g10(Npiiot.prev / Npilot.curr) dB
where Npijot. prev 1S the number of pilot bitsin the previously transmitted slot, and Npjjot.curr IS the current number of
pilot bits per slot.

The resulting 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 subclause 5.6.2. The power step is
defined as the relative power difference between the average power of the original (reference) timeslot and the average
power of the target timeslot, when neither the original timeslot nor the reference timeslot are in atransmission gap. The
transient duration is not included, and is from 25pus before the slot boundary to 25us after the slot boundary. The
relative power is measured with a filter that has a Root-Raised Cosine (RRC) filter response with aroll off a = 0.22and
a bandwidth equal to the chip rate.

In addition to any power change due to the ratio Npjjot.prev / Npilot.curr, the average power of the DPCCH in the first slot
after a compressed mode transmission gap shall differ from the average power in the last slot before the transmission
gap by an amount Agesyme, Where Aresume IS calculated as described in subclause 5.1.2.3 of [5] TS 25.214.

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 differencein the total transmitted power (DPCCH + DPDCH) &fter a
transmission gap of up to 14 dots 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

Tolerance on required difference in total
transmitter power after a transmission gap
+/-3dB

The power differenceis defined as the relative power difference between the average power of the original (reference)
timesot before the transmission gap and the average 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
s before the dot boundary to 25us after the slot boundary. The relative power is measured with afilter that has a Root-
Raised Cosine (RRC) filter response with aroll off a = 0.22 and a bandwidth equal to the chip rate.

The transmit power levels versus time shall meet the mask specified in Figure 5.7.1.

The reference for this requirement is[1] TS 25.101 subclause 6.5.4.1.
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Slot boundaries
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Figure 5.7.1: Transmit template during Compressed mode

The mean power in the transmission gaps, not including the transition periods, shall be less than —-56 dBm. The
reference for this requirement is[1] TS 25.101 subclause 6.5.1.1.

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), as detailed in TS 25.214 subclause 5.1.2.3.

When nominal 3 dB power control steps are used in the recovery period, the transmitter output power steps due to inner
loop power control shall be within the range shown in Table 5.7.2, and the transmitter average output 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 changes in 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 +1.5dB +4.5dB
0 -0.5dB +0.5 dB
-1 -1.5dB -4.5dB

Table 5.7.3: Transmitter average 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[1] TS 25.101 subclause 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.
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A call is set up according to the Generic call setup procedure. The 12.2 kbps UL reference measurement channel
isused, with gain factors 3¢ = 0.5333 and 34 = 1.0 in non-compressed frames. Slot formats 0, 0A and OB are

5.7.4 Method of test
57.4.1 Initial conditions
1)
2)
used on the uplink DPCCH.
3)

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

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

5.7.4.2
NOTE:

CFNs.

Procedure

CFNsare given in this procedure for reference as examples only. A fixed offset may be applied to the

1) Before proceeding with paragraph (4) below, set the output power of the UE, measured at the UE antenna
connector, to be in the range —34+9dBm. 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) Signal the uplink power control parameters to use Algorithm 1 and a step size of 2 dB.

3) Signal the set of compressed mode parameters shown in Table 5.7.5. This set of compressed mode parameters
defines the compressed mode pattern which is used to test the implementation of 3dB output power steps and the

implementation of a power change when resuming transmission after a compressed mode gap.

Table 5.7.5: Parameters for pattern A for compressed mode test

Mode Method

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 | 10

TGL1 Length of first transmission gap within the transmission gap 10 slots
pattern

TGL2 Length of second transmission gap within the transmission gap | 5 slots
pattern

TGD Duration between the starting slots of two consecutive 20 slots
transmission gaps within a transmission gap pattern

TGPL1 Duration of transmission gap pattern 1 3 frames

TGPL2 Duration of transmission gap pattern 2 Omit

RPP Recovery Period Power Control Mode Mode 1

ITP Initial Transmit Power Mode Mode 1

UL/DL Mode Defines whether only DL, only UL, or combined UL/DL UL/DL
compressed 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

Scrambling code change

Indicates whether the alternative scrambling code is used

No code change

Downlink frame type

Downlink compressed frame structure

A

the compressed frames

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 resulting compressed mode pattern is shown in Figure 5.7.2.
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CFN 0 1 2

Tx gap Tx gap
<>

Figure 5.7.2: Pattern A for compressed mode test

4) Transmit TPC commands on the downlink as shown in Table 5.7.6:

Table 5.7.6: TPC commands transmitted in downlink

CEN TPC commands in downlink
0 1111111111-----
i AR 1111111100
2 e 0101010101

5) Measure the mean output power in the following slots, not including the 25s transient periods at the start and
end of each slot:

CFN 1. Sots#5,6,7,8,9,10,11,12,14
CFN 2: Sot#5

Also measure the mean output power in each transmission gap, not including the 25us transient periods at the
start and end of each transmission gap.

6) Re-start the test. Before proceeding with step (8) below, set the output power of the UE, measured at the UE
antenna connector, to be in the range 3+9dBm. This may be achieved by, setting the downlink signal (or) to
yield an appropriate open loop output power and/or by generating suitable downlink TPC commands from the
SS.

7) Repeat steps (2) and (3) above, with the exception that TGCFN = 3.

8) Transmit TPC commands on the downlink as shown in Table 5.7.7:

Table 5.7.7: TPC commands transmitted in downlink

CFN TPC commands in downlink

0000000000-----

----- 0000000011

a|hjw|T

----- 1010101010

9) Measure the mean output power in the following slots, not including the 25us transient periods at the start and
end of each slot:

CFN 4: Sots#5,6,7,8,9,10,11,12,14
CFN5: Sot#5

Also measure the mean output power in each transmission gap, not including the 25us transient periods at the
start and end of each transmission gap.

10) Re-start the test. Before proceeding with step (13) below, set the output power of the UE, measured at the UE
antenna connector, to be in the range —10+9dBm. This may be achieved by setting the downlink signal (for) to
yield an appropriate open loop output power and/or by generating suitable downlink TPC commands from the
SS.

11) Signal the uplink power control parametersto use Algorithm 1 and a step size of 1 dB.
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12) Signal the set of compressed mode parameters shown in Table 5.7.8. 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.

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 TGCFEN | 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 0
transmission gaps within a transmission gap pattern
TGPL1 Duration of transmission gap pattern 1 4 frames
TGPL2 Duration of transmission gap pattern 2 Omit
RPP Recovery Period Power Control Mode Mode 0
ITP Initial Transmit Power Mode Mode 0
UL/DL Mode Defines whether only DL, only UL, or combined UL/DL UL/DL
compressed 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 | 0
the compressed frames

CFN 6

The resulting compressed mode pattern is shown in Figure 5.7.3.

< Tx gap >

Figure 5.7.3: Pattern B for compressed mode test

13) Transmit TPC commands on the downlink as shown in Table 5.7.8:

Table 5.7.8: TPC commands transmitted in downlink

CFN TPC commands in downlink
6 000000000000111
7 11111111-------
L 00000000
9 000111111111111

14) M easure the mean output power in the following sots, not including the 25us transient periods at the start and
end of each dot:

CFN 6:
CEN 7:

Slot # 14
Slots#0and 7
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CFN 8: Slots# 7 and 14
CFN9: Sot#0

Also measure the mean output power in the transmission gap, not including the 25us transient periods at the start
and end of the transmission gap.

5.7.5  Test requirements

For ease of reference, the following uplink output power measurements are defined in Figure 5.7.4. In this figure:

UL
DPDCH

)
S = =y —

Py is the mean power in an uplink transmission gap, excluding the 25 pis transient periods.

P, is the mean power in the last slot before a compressed frame (or pair of compressed frames), excluding the 25
s transient periods.

Py isthe mean power in the first slot of a compressed frame, excluding the 25 ps transient periods.
P. is the mean power in the last slot before a transmission gap, excluding the 25 ps transient periods.
P4 is the mean power in the first slot after atransmission gap, excluding the 25 ps transient periods.
Pe is the mean power in the last slot of a compressed frame, excluding the 25 ps transient periods.

Ps is the mean power in the first dlot after a compressed frame (or pair of compressed frames), excluding the 25 p
stransient periods.
Compressed Frame(s)

e
.

P
<

2560 chips, § 2560 chips 2560 chips, =%/ 2560 chips._ 2560 chips | 2560 chips,

Y DN

[

Power : : P.[dB] i Pg[dB] i
25us  25ps 25us 25us  25us 25us 250s 25us  25us

Figure 5.7.4: Uplink transmit power in uplink compressed mode

. At the boundary between CFN 6 and CFN 7, P, — P4 shall be within the range +4 + 2 dB.

In dlot #5 of CFN 2, the power difference P4 — P, from the power in slot #14 of CFN 1 shall be within the range
-6+ 3dB.

In dlot #5 of CFN 5, the power difference P4 — P, from the power in slot #14 of CFN 4 shall be within the range
+6 + 3dB.

In dlot #7 of CFN 8, the power difference P4 — P, from the power in ot #7 of CFN 7 shall be within the range O
+ 3dB.

InCFNsO, 1, 2, 3, 4,5, 7 and 8, Py shall be less than —56 dBm.
At the boundary between CFN 8 and CFN 9, P; — Pg shall be within the range -4 + 2 dB.

In the slots between slot #6 of CFN 1 and slot #12 of CFN 1 inclusive, the change in mean output power from
the previous ot shall be within the range given in Table 5.7.2 for TPC_cmd = +1.
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8. The aggregate change in mean output power from slot #5 of CFN 1 to slot #12 of CFN 1 shall be within the
range givenin Table 5.7.3 for TPC_cmd = +1.

9. Inthe dots between slot #6 of CFN 4 and slot #12 of CFN 4 inclusive, the change in mean output power from
the previous dot shall be within the range givenin Table 5.7.2 for TPC_cmd = -1.

10. The aggregate change in mean output power from slot #5 of CFN 4 to slot #12 of CFN 4 shall be within the
range given in Table 5.7.3 for TPC_cmd = -1.

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 Conformance requirements
The occupied channel bandwidth shall be less than 5 MHz based on a chip rate of 3.84 Mcps.

The reference for thisrequirement is[1] TS 25.101 subclause 6.6.1.

5.8.3 Test purpose
To verify that the UE occupied channel bandwidth islessthan 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

5.8.4.1 Initial conditions
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
3) Enter the UE into loopback test mode and start the loopback test.

See[3] TS 34.108 and [4] TS 34.109 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) Cadculate 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 rangein ‘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 rangein ‘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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Calculate the difference ("Upper Frequency" — "Lower Frequency" = "Occupied Bandwidth") between two limit
frequencies obtained in ‘4)’ and ‘5)’.

5.8.5  Testrequirements
The measured Occupied Bandwidth, derived in step 6), shall not exceed 5 MHz.

5.9 Spectrum emission mask

5.9.1 Definition and applicability
The spectrum emission mask of the UE appliesto 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 UE output power measured in a
3.84 MHz bandwidth.

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

5.9.2 Conformance requirements

The power of any UE emission shall not exceed the levels specified in Table 5.9.1.

Table 5.9.1: Spectrum Emission Mask Requirement

Frequency offset from carrier Af Minimum requirement Measurement bandwidth
2.5-3.5MHz -35 — 15*(Af - 2.5) dBc 30 kHz *
3.5-7.5MHz —35 — 1*(Af — 3.5) dBc 1 MHz *
7.5-8.5MHz -39 — 10*(Af — 7.5) dBc 1 MHz *
8.5-12.5 MHz —49 dBc 1 MHz *
NOTE*:

1. Thefirst and last measurement position with a 30 kHz filter is 2.515 MHz and 3.485 MHz.

2. Thefirst and last measurement position with a1l MHz filter is4 MHz and 12 MHz. As ageneral rule, the
resol ution bandwidth of the measuring equipment should be equal to the measurement bandwidth. To improve
measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the
measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result
should be integrated over the measurement bandwidth.

3. Thelower limit shall be =50 dBm/ 3.84 MHz or which ever is higher.

The reference for thisrequirement is[1] TS 25.101 subclause 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.

594 Method of test

5941 Initial conditions
1) Connect the SS to the UE antenna connector as shown in Figure A.1.
2) A cdll isset up according to the Generic call setup procedure.

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

594.2 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 of the transmitted signal with a measurement filter of bandwidths according to Table 5.9.1.
M easurements with an offset from the carrier centre frequency between 2.515 MHz and 3.485 MHz shall use a
30 kHz measurement filter. Measurements with an offset from the carrier centre frequency between 4 MHz and
12 MHz shall use 1 MHz measurement bandwidth and 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 the filter shall be stepped in contiguous steps according to
Table 5.9.1. The measured power shall be recorded for each step.

3) Measure the wanted output power according to Annex B.

4) Calculate theratio of the power 2) with respect to 3) in dBc.

5.9.5  Test requirements

The result of 5.9.4.2 step 4) shall fulfil the requirements of Table 5.9.1.

5.10 Adjacent Channel Leakage Power Ratio (ACLR)

5.10.1 Definition and applicability

ACLR istheratio of the transmitted power to the power measured in an adjacent channel. Both the transmitted power
and the adjacent channel power are measured with afilter that has a Root-Raised Cosine (RRC) filter response with
roll-off 0=0.22 and a bandwidth equal to the chip rate.

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

5.10.2 Conformance requirements

If the adjacent channel power is greater than —-50dBm then the ACLR should be higher than the value specified in Table
5.10.1.

Table 5.10.1;: UE ACLR due to modulation

Power Class UE channel ACLR limit
3 +5 MHz or -5 MHz 33 dB
+ 10 MHz or - 10 MHz 43 dB
4 +5 MHz or -5 MHz 33 dB
+ 10 MHz or — 10 MHz 43 dB

The reference for thisrequirement is[1] TS 25.101 subclause 6.6.2.2.1.

5.10.3 Test purpose
To verify that the UE ACLR due to modulation does not exceed prescribed limit shown in Table 5.10.1.

Excess ACLR increase the interference to other channels or to other systems.
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5.10.4 Method of test

5.104.1 Initial conditions
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.
3) Enter the UE into loopback test mode and start the loopback test.

See[3] TS 34.108 and [4] TS 34.109 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 power within the bandwidth of current carrier through a matched filter (RRC 0.22).

3) Measure the power fallen in the bandwidth of the first adjacent channels and the second adjacent channels
through a matched filter (RRC 0.22).

4) Calculate theratio of the power between the values measured in ‘2)’and ‘3)’.

5.10.5 Test requirements

If the measured adjacent channel power, derived in step 3), is greater than —50dBm then the measured ACLR, derived
in step 4), shall be higher than the limit in Table 5.10.1.

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 thistest apply to al types of UTRA for the FDD UE.

5.11.2 Conformance requirements

These requirements are only applicable for frequencies, which are greater than 12.5 MHz away from the UE centre
carrier frequency.

Table 5.11.1a: General spurious emissions requirements

Frequency Bandwidth Resolution Bandwidth Minimum requirement
9 kHz < f < 150 kHz 1 kHz -36 dBm

150 kHz < f <30 MHz 10 kHz -36 dBm

30 MHz < f < 1000 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

Frequency Bandwidth Resolution Bandwidth Minimum requirement
1893.5 MHz < < 1919.6 MHz 300 kHz -41 dBm
925 MHz < f £ 935 MHz 100 kHz -67 dBm *
935 MHz < f < 960 MHz 100 kHz -79 dBm *
1805 MHz < f< 1880 MHz 100 kHz -71 dBm *

*NOTE: 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.

The reference for thisrequirement is[1] TS 25.101 subclause 6.6.3.1.

5.11.3 Test purpose
To verify that the UE spurious emissions do not exceed described value shown in Table 5.11.1aand Table 5.11.1b.

Excess spurious emissions increase the interference to other systems.

5.11.4 Method of test

511.4.1 Initial conditions
1) Connect the SS to the UE antenna connector as shown in Figure A.8.
2) A call isset up according to the Generic call setup procedure.
3) Enter the UE into loopback test mode and start the loopback test.

See [3] TS 34.108 and [4] TS 34.109 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.
5.11.5 Test requirements

The measured average power of spurious emission, derived in step 2), shall not exceed the described valuein
Table5.11.1aand 5.11.1b.

5.12 Transmit Intermodulation

5.12.1 Definition and applicability

The transmit intermodul ation performance is a measure of the capability of the transmitter to inhibit the generation of
signalsin its non linear elements caused by presence of the wanted signal and an interfering signal reaching the
transmitter via the antenna.

UE(s) transmitting in close vicinity of each other can produce intermodulation products, which can fal into the UE, or
Node B receive band as an unwanted interfering signal. The UE transmit intermodulation attenuation is defined by the
ratio of the output power of the wanted signal to the output power of the intermodulation product when an interfering
CW signal is added at alevel below the wanted signal. Both the wanted signal power and the IM product power are
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measured with afilter that has a Root-Raised Cosine (RRC) filter response with roll-off a = 0,22 and a bandwidth equal
to the chip rate.

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

5.12.2 Conformance requirements

The UE transmit intermodul ation shall not exceed the described value in Table 5.12.1.

Table 5.12.1: Transmit Intermodulation

CW Signal Frequency Offset from Transmitting 5MHz 10MHz
Carrier
Interference CW Signal Level -40 dBc
Intermodulation Product -31 dBc | -41 dBc

The reference for thisrequirement is[1] TS 25.101 subclause 6.7.1.

5.12.3 Test purpose
To verify that the UE transmit intermodul ation does not exceed the described valuein Table 5.12.1.

An excess transmit intermodulation increases transmission errorsin the up link own channel when other transmitter
exists nearby.

5.12.4 Method of test

5.12.4.1 Initial conditions
1) Connect the SS to the UE antenna connector as shown in Figure A.2.
2) A call isset up according to the Generic call setup procedure.
3) Enter the UE into loopback test mode and start the loopback test.

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

5.12.4.2 Procedure

1) Set and send continuously Up power control commands to the UE until the UE output power shall be maximum
level.

2) Set the frequency of the CW generator to the offset 1 or offset 2 as shown in Table 5.12.1.

3) Measure the average output power of the UE by spectrum analyzer (or equiva ent equipment) through RRC
filter.

4) Search the intermodulation product signal, then measure the average power of transmitting intermodul ation
through RRC filter, and calculate the ratio to the average output power of UE.

5) Repeat the measurement with another tone offset.

5.12.5 Test requirements

The measured average power of transmit intermodulation, derived in step 4), shall not exceed the described valuein
Table5.12.1.
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5.13 Transmit Modulation

5.13.1 Error Vector Magnitude (EVM)

5.13.1.1 Definition and applicability

The Error Vector Magnitude (EVM) is ameasure of the difference between the measured waveform and the theoretical
modul ated waveform (the error vector). It is the square root of the ratio of the mean error vector power to the mean
reference signal power expressed as a %. The measurement interval is one power control group (timeslot).

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

5.13.1.2 Conformance requirements

The EVM shall not exceed 17.,5 % for the parameters specified in Table 5.13.1.

Table 5.13.1; Parameters for EVM

Parameter Level / Status Unit
Output power >-20 dBm
Operating conditions Normal conditions
Power control step size 1 dB

The reference for thisrequirement is[1] TS 25.101 clause 6.8.2.1.

5.13.1.3 Test purpose
To verify that the EVM does not exceed 17.5 % for the specified parametersin Table 5.13.1.

An excess EVM increases transmission errorsin the up link own channel.
5.13.14 Method of test

5.13.1.4.1 Initial conditions
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, and RF parameters are set up according to
Table5.13.2.

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

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

Table 5.13.1: Test parameters for EVM

Parameter Level / Status Unit
Operating conditions Normal conditions
Power control step size 1 dB
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5.13.1.4.2 Procedure

1) Set and send continuously Up power control commands to the UE until the UE output power shall be maximum
level.

2) Measurethe EVM using Global In-Channel Tx-Test (Annex B).

3) Set the power level of UE to —20dBm or send Down power control commands (1dB step size should be used.) to
the UE until UE output power shall be —20dBm with +/- 1dB tolerance.

4) Repeat step 2).

5.13.1.5 Test requirements
The measured EVM, derived in step 2) and 4), shall not exceed 17.5%.

5.13.2 Peak code domain error

5.13.2.1 Definition and applicability

The Peak Code Domain Error is computed by projecting power of the error vector (as defined in 5.13.1.1) onto the code
domain at a specific spreading factor. The Code Domain Error for every code in the domain is defined as the ratio of the
mean power of the projection onto that code, to the mean power of the composite reference waveform expressed in dB.
The Peak Code Domain Error is defined as the maximum value for the Code Domain Error for al codes. The
measurement interval is one power control group (timeslot).

The requirements and this test apply only to the UE in which the multi-code transmission is provided.

5.13.2.2 Conformance requirements
The peak code domain error shall not exceed -15 dB at spreading factor 4 for the parameters specified in Table

5.13.3.The requirements are defined using the UL reference measurement channel (768 kbps) specified in subclause
C.2.6.

Table 5.13.3: Parameters for Peak code domain error

Parameter Level / Status Unit
Output power >-20 dBm
Operating conditions Normal conditions
Power control step size 1 dB

The reference for this requirement is[1] TS 25.101 subclause 6.8.3.1.

5.13.2.3 Test purpose
To verify that the UE peak code domain error does not exceed -15 dB for the specified parametersin Table 5.13.3.

An excess peak code domain error increases transmission errors in the up link own channel.
5.13.2.4 Method of test

5.13.24.1 Initial conditions
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, and RF parameters are set up according to
Table5.13.4.

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

See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.
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Table 5.13.4: Test parameters for Peak code domain error

Parameter Level / Status Unit
Operating conditions Normal conditions
Uplink signal multi-code
Information bit rate 2*384 kbps
Power control step size 1 dB
5.13.2.4.2 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 Peak code Domain error using Global In-Channel Tx-Test (Annex B).

3) Set the power level of UE to —20dBm or send Down power control commands (1dB step size should be used.) to
the UE until UE output power shall be-20dBm with +/- 1dB tolerance.

4) Repeat step 2).

5.13.2.5 Test requirements
The measured Peak code domain error, derived in step 2) and 4), shall not exceed -15 dB.

5] Receiver Characteristics

6.1 General

Receiving 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 is tested using this
function (Refer to [4] TS 34.109)

Transmitting or receiving bit/symbol rate for test channel is shown in Table 6.1.

Table 6.1: 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 otherwise stated the receiver characteristics are specified at the antenna connector of the UE. For UE(s) with an
integral antenna only, areference antennawith again of 0 dBi is assumed. UE with an integral antenna may be taken
into account by converting these power levelsinto field strength requirements, assuming a 0 dBi gain antenna. Receiver
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 this specification. It is recognised that
different requirements and test methods are likely to be required for the different types of UE.

All the parametersin clause 6 are defined using the DL reference measurement channel (12.2 kbps) specified in
subclause C.3.1 and unless stated otherwise, with DL power control OFF.

The common RF test conditions are defined in Annex E, and each test conditionsin this clause should refer Annex E.
Anindividual test conditions are defined in the paragraph of each test.
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6.2 Reference Sensitivity Level

6.2.1 Definition and applicability

The reference sensitivity is the minimum receiver input power measured at the antenna port at which the Bit Error Ratio
(BER) does not exceed a specific value

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

6.2.2 Conformance requirements
The BER shall not exceed 0.001 for the parameters specified in Table 6.2.

The reference for this requirement is[1] TS 25.101 subclause 7.3.1.

6.2.3 Test purpose
To verify that the UE BER does not exceed 0.001 for the parameters specified in Table 6.2.

The lack of the reception sensitivity decreases the coverage area at the far side from Node B.

6.2.4 Method of test

6.2.4.1 Initial conditions
1) Connect the SS to the UE antenna connector as shown in Figure A.3.

2) A call isset up according to the Generic call setup procedure, and RF parameters are set up according to
Table 6.2.

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

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

Table 6.2: Test parameters for Reference Sensitivity Level

Parameter Level / Status Unit
lor -106. 7 dBm / 3.84 MHz
DPCH_Ec -117 dBm /3.84 MHz
Tx output power UE maximum power
6.2.4.2 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 BER of DCH received from the UE at the SS.

6.2.5  Test requirements
The measured BER, derived in step 2), shall not exceed 0.001.
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6.3 Maximum Input Level

6.3.1 Definition and applicability

Thisis defined as the maximum receiver input power at the UE antenna port which does not degrade the specified BER
performance.

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

6.3.2 Conformance requirements
The BER shall not exceed 0.001 for the parameters specified in Table 6.3.
The reference for this requirement is[1] TS 25.101 subclause 7.4.1.
NOTE: Since the spreading factor islarge (10log(SF)=21dB), the majority of the total input signal consists of the
OCNS interference. The structure of OCNS signal is defined in Annex E.3.2.
6.3.3 Test purpose
To verify that the UE BER does not exceed 0.001 for the parameters specified in Table 6.3.

The lack of the maximum input level decreases the coverage area at the near side from Node B.

6.3.4 Method of test

6.3.4.1 Initial conditions
1) Connect the SS to the UE antenna connector as shown in Figure A.3.

2) A call isset up according to the Generic call setup procedure, and RF parameters are set up according to
Table 6.3.

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

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

Table 6.3: Test parameters for Maximum Input Level

Parameter Level / Status Unit
Tor -25 dBm / 3.84MHz
DPCH _E. -19 dB
Ior
6.3.4.2 Procedure

1) Measure the BER of DCH received from the UE at the SS.

6.3.5 Test requirements

The measured BER, derived in step 1), shall not exceed 0.001.
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6.4 Adjacent Channel Selectivity (ACS)

6.4.1 Definition and applicability

Adjacent Channel Selectivity (ACS) is ameasure of areceiver’s ahility to receive aW-CDMA signal at its assigned
channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of
the assigned channel. ACS istheratio of the receive filter attenuation on the assigned channel frequency to the receive
filter attenuation on the adjacent channel(s).

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

6.4.2 Conformance requirements

For the UE of power class 3 and 4, the BER shall not exceed 0.001 for the parameters specified in Table 6.4. Thistest
condition is equivalent to the ACS value 33 dB.

The reference for thisrequirement is[1] TS 25.101 subclause 7.5.1.

Note: The l g5 (Modulated) signal consists of common channels needed for tests and 16 dedicated data
channels. The channelisation codes for data channels are chosen optimally to reduce peak to average ratio

(PAR). All dedicated channels user datais uncorrelated to each other.
6.4.3 Test purpose
To verify that the UE BER does not exceed 0.001 for the test parameters specified in Table 6.4.

The lack of the ACS decreases the coverage area when other transmitter exists in the adjacent channel.

6.4.4 Method of test

6.4.4.1 Initial conditions
1) Connect the SS to the UE antenna connector as shown in Figure A 4.

2) A call isset up according to the Generic call setup procedure, and RF parameters are set up according to Table
6.4.

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

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

Table 6.4: Test parameters for Adjacent Channel Selectivity

Parameter Level / Status Unit
DPCH_Ec -103 dBm /3.84 MHz
Tor -92.7 dBm / 3.84 MHz
loac (Mmodulated) -52 dBm / 3.84 MHz
Fuw (offset) -5 or +5 MHz
6.4.4.2 Procedure

1) Set the parameters of the interference signal generator as shown in Table 6.4.

2) Measure the BER of DCH received from the UE at the SS.

6.4.5 Test requirements
The measured BER, derived in step 1), shall not exceed 0.001.
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6.5 Blocking Characteristics

6.5.1 Definition and applicability

The blocking characteristic is a measure of the receiver’s ability to receive awanted signal at its assigned channel
frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the
adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a
specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response
occur.

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

6.5.2 Conformance requirements

The BER shall not exceed 0.001 for the parameters specified in Table 6.5.1 and Table 6.5.2. For Table 6.5.2 up to (24)
exceptions are allowed for spurious response frequenciesin each assigned frequency channel when measured using a 1
MHz step size.

The reference for thisrequirement is[1] TS 25.101 subclause 7.6.1.

Note: Iblocking (Modulated) consists of common channels and 16 dedicated data channels. The channelisation
codes for data channels are chosen optimally to reduce peak to average ratio (PAR). All dedicated

channels user datais uncorrelated to each other.
6.5.3 Test purpose

To verify that the UE BER does not exceed 0.001 for the parameters specified in Table 6.5.1 and Table 6.5.2. For
Table 6.5.2 up to (24) exceptions are alowed for spurious response frequencies in each assigned frequency channel
when measured using a1 MHz step size.

The lack of the blocking ability decreases the coverage area when other transmitter exists (except in the adjacent
channels and spurious response).

6.5.4 Method of test

6.5.4.1 Initial conditions
1) Connect the SS to the UE antenna connector as shown in Figure A.5.

2) A call isset up according to the Generic call setup procedure, and RF parameters are set up according to
Table 6.5.1 and Table 6.5.2.

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

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

Table 6.5.1: Test parameters for In-band blocking characteristics

Parameter 10 MHz offset 15 MHz offset Unit
DPCH_Ec -114 -114 dBm / 3.84 MHz
lor -103.7 -103.7 dBm / 3.84 MH