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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 requirements in 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.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

[1] 3GPP TS 25.101 "UE Radio transmission and reception (FDD)" V3.23.1".

[2] 3GPP TS 25.133 "Requirements for Support of Radio Resource Management (FDD)" V3.1.0".
[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".

<"Editor's Note: The version numbers of the referred core documents are attached in order to avoid the confusion of
readers. They will be removed in future because they are not permanent.>

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]

Maximum aver age power : average transmitter output power obtained over any specified time interval, including
periods with no transmission, when the transmit time slots are at the maximum power setting

Peak Power: The instantaneous power of the RF envelope which is not expected to be exceeded for 99.9% of the time
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Table 4.1: UTRA Absolute Radio Frequency Channel Number

0.0 MHz < Fupiink < 3276.6 MHz

where Fuypink is the uplink frequency in MHz

0.0 MHz < Fdownlink £ 3276.6 MHz

where Fgowniink IS the downlink frequency in MHz

Uplink Nu=5 * (Fuplink MHZz)

Downlink Ng=5* (Fdowmmk MHZ)

5 Transmitter Characteristics

51 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 is tested 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

reference 12.2 kbps 30 ksps 60 kbps Standard Test
measurement

channel

Unless detailed the transmitter characteristic are specified at the antenna connector of the UE. For UE with integral
antenna only, areference antennawith a gain 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
| sotropic Radiated Power (EIRP).

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

3GPP



Release 1999 18 3G TS 34.121 V3.1.0 (2000-06)

5.2.2 Conformance requirements

The UE maximum output power shall be within the shown value in 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 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

5241 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-RFparameters-are-set-up-accordingto

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.

Parameter Level/Status Unit
Inner Loop Power Control Enabled
5.24.2 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
timeslot.

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.
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5.3 Frequency ErrorStability
53.1 Definition and applicability

| The frequency errorstabitity is the 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 BS. These
signals will have an apparent error due to BS frequency error and Doppler shift. In the later case, signals from the BS
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.

The requirements and thistest apply to all 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 BS.

The reference for thisrequirement 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

5.34.1 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 ErrorStabiity
Parameter Level / Status Unit

DPCH_Ec =117 dBm / 3;.84 MHz
Tor -106,.7 dBm / 3,.84 MHz
LanorbessRovn s Copteal Erobled

AFC ON

Modulation ON

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 1n-Channel-Tx-test
(Annex B). Since counter method leads an incorrect result, EVM method shall be used.
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5.3.5 Test requirements

For all measured bursts, the frequency error, derived in step 1), shall not exceed +0,.1 ppm.

3GPP
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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

541.1 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 BS using BCCH and the downlink
received signal power level of the PCCPCH. The information from BS includes transmission power of PCCPCH and
uplink interference power level.

The requirements and thistest apply to all 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 tolerance isgivenin Table 5.4.1.1.

Table 5.4.1.1: Open loop power control tolerance

Normal conditions +9dB
Extreme conditions +12dB

The reference for thisrequirement 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 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.

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.

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

54.14.1 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
Table5.4.1.2.
The RACH procedure within the call setup is used for the test.

See [3] TS 34.108 for details regarding generic call setup procedure.
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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
Inner-LoopPowerControl Disabled

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

Parameter Upper dynamic range middle Sensitivity level
Tor [-25.0 dBm / 3.84 MHZ] [-65.7 dBm / 3.84 MHz] | [-106.7 dBm / 3.84 MHZz]
CPICH_RScCP ¥ [-28.3 dBm] [-69 dBm] [-110 dBm]
Primary CPICH DL TX power [+25 dBm] [+31 dBm] [+19 dBm]
Simulated path loss = Primary
CPICH DL TX power — [+53.3 dB] [+100 dB] [+129 dB]
CPICH_RSCP
UL interference [-75 dB] [-101 dB] [-110 dB]
Constant Value [-10 dB] [-10 dB] [-10 dB]
Expected nominal UE TX 2
) O‘f’v " [-31.7 dBm] [-11 dBm] [+9 dBm] ?

NOTE 1: Whilethe SStransmit power shall cover the receiver input dynamic range, the logical parameters:
broadcasted transmit power, IgTs, constant factor 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: The power level of SCCPCH should be defined because SCCPCH 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 SCCPCH is temporarily set to the same as DL DPCH. However, it
is necessary to check whether the above SCCPCH 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.

5.4.1.4.2 Procedure

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

2) Measure the RACH 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.

5.4.2 Inner Loop Power Control in the Uplink

5421 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.
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The requirements and thistest apply to all types of UTRA for the FDD UE.

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 Arpc Or Arp1pc, iN the ot 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 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 shownin Table 5.4.2.2. Here
aTPC_cmd group isaset of TPC_cmd values derived from a corresponding sequence of FEP-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 differences between the averaged power of the original
(reference) timeslot and the averaged power of the target timeslot-witheut, not including the transient duration. {Figure:
5.5:-5:6-1-and-5:6:2) They-areT he transient duration is from 25us before the slot 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

o = 0.22and a bandwidth equal to the chip rate.

Table 5.4.2.1: Transmitter power control tolerance

Transmitter power control range (all units are in dB)
TPC_cmd 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 -15 -1 -3 -1.5 -4.5
+lator t";‘]?g;’ﬁorlgax POWer 1 o5 +1.5 -0.5 +3 -0.5 +4.5
-1 at or below min power +05 15 +05 -3 +05 a5
threshold ' ) ' ' )

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 thisrequirement 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

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

subclause 5.4.2.2.

- Toverify 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

54.24.1 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-RFparameters-are-set-up-accordingto
TFable5:4.2.3. 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.

Parameter Level/Status Unit
Inner Loop Power Control Enabled
5.4.2.4.2 Procedure
___Max power _th_f_e_S_hOJ d—

Min power th %ﬁold !
B, C, D E . F G,. H

PP P PP ——Pe——Pp

A

Figure 5.4.2.4 Inner Loop Power Control Test Steps

1) Set the downlink signal (I,,) to yield an open loop output power, measured at the UE antenna connector, of -10+9
dBm.

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 setsof 5 consecutive “0” or “1” commands which commence in the 1%, 6" or 11" dots of aframe;

- at least one set of 5 consecutive “0” commands which does not commencein the 1%, 6™ or 11" dlots of a
frame;

- at least one set of 5 consecutive “1” commands which does not commencein the 1%, 6" or 11" dlots of a
frame.

The following is an exampl e 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. Transmit a sequence of 90" TPC commands with the value 1.

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). Transmit a sequence of 75" 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 slots after the 10™ slot after the mean
output power has fallen below the minimum power threshold.

YNOTE: 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.

5.4.2.5 Test requirements

a)

b)

©)

d)

e

f)

9)

h)

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 5" 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 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 dots shall be within the prescribed range
givenin Table 5.4.2.1, given that every 5" 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 output power over 50 consecutive slots shall be within the prescribed range
for aTPC_cmd group of {0,0,0,0,-1}, asgivenin Table 5.4.2.2.

During Step D, the difference in mean output power between adjacent slots shall be within the prescribed range
givenin Table5.4.2.1 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 D, 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).
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k)

During Step E, the difference in mean output power between adjacent slots shall be within the prescribed range
givenin Table5.4.2.1 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 dots shall be at
least sufficient to decrease the output power to the Minimum power threshold, but shall not exceed — 1.5 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 E, the change in mean output power over 10 consecutive sots shall be within the prescribed range
for aTPC_cmd group of — 1, and step size of 1 dB asgiven in 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 Table5.4.2.1 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 slots 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).

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

n)

p)

givenin Table5.4.2.1 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 |east
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).

During Step H, the difference in mean output power between adjacent slots 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 dots 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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5.4.3 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 thistest apply to all 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

54341 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-RFparameters-are-set-up-accordingto

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.

Parameter Level/ Status Unit
Inner Loop Power Control Enabled
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.

5.4.35 Test requirements

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

5441

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 Qo and Q;, specify at what DPCCH quality levels the UE shall shut its power off and when it

| may-tura-Hstransmittershall 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.

Definition and applicability

5.44.2

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.

Conformance requirements

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

Parameter Value Unit
lor /1 oc -1 dB
loc -60 dBm / 3.84 MHz
DPDCH _E, See Figure 5.4.4.1: Before pointA  -16.6 4B
(. After point A Not defined
DPCCH _E, )
. See Figure 5.4.4.1 dB
Information Data Rate 12.2 kbps
TFCI on -

| The conditions for when the UE shall shut its transmitter off and when it mayshall 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.
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DPCCH_Ec/lor [dB]

A -16.6]
[-18]
o
[-22]
[-24]
Qout
[-28]
Time[9
| 5 | Tot | 5 I 5 |
| | | | | /\}:l >
A B C D E UE may turn power on
@I UE shuts power off
DPCCH_Ed/lor [dB]
A -16.6
-18
Qn
-2
-24
Qo
-28
Time[s
I 5 { Toit | 5 | 5 [ Ton g
| | | | | = | >
A B C D E F

QZI UE shuts power of f Q:l UE turns power on

Figure 5.4.4.1: Conditions for out-of-synch handling in the UE.
The indicated thresholds Q,, andQ;, are only informative.
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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 Foff T = {200} ms after point B.

3. The UE shall not turn its transmitter on between points C and E.

’ 4. The UE mayshall turn its transmitter on before point F, which is T, = 200 ms after point E.
The reference for thisrequirement is[1] TS 25.101 subclause 6.4.4.1.

54.4.3 Test purpose
[TBD]

54.4.4 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-a

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.

| Parameter Level/Status Unit
|

5.4.4.4.2 Procedure

[TBD]

5.4.4.5 Test requirements

[TBD]
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5.4.2 Inner Loop Power Control in the Uplink

5421 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 all types of UTRA for the FDD UE.

5.4.2.2 Conformance requirements

The UE transmitter shall have the capability of changing the output power with astep size of 1, 2 and 3 dB according to
the value of Arpc Or Arp1pc, iN the ot 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 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 shownin Table 5.4.2.2. Here
aTPC_cmd group isaset of TPC_cmd values derived from a corresponding sequence of TCP commands of the
same duration.

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

The inner loop power is defined as the relative power differences between averaged power of original (reference)
timeslot and averaged power of the target timeslot without transient duration. (Figure. 5.5, 5.6.1 and 5.6.2) 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.

Table 5.4.2.1: Transmitter power control tolerance

Transmitter power control range (all units are in dB)
TPC_cmd 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 -15 -1 -3 -15 -4.5
*latorabovemaxpower | o5 | 45 [ s 3 05 | s
-1 at or below min power +05 15 +05 3 +05 45
threshold ' ) ' ' )
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Table 5.4.2.2: Transmitter average power control tolerance

Transmitter power
Transmitter power control range after 10 equal control range after 7
TPC_cmd group equal TPC_cmd
TPC_cmd group (all units are in dB) 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 thisrequirement 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

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

- Toverify that TPC_cmd is correctly derived from received TPC commands.

An excess error of the inner loop power control decreases the system capacity.
5424 Method of test

54.24.1 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
Table 5.4.2.3. 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.

Table 5.4.2.3: Test parameters for Inner Loop Power Control

Parameter Level / Status Unit
Inner Loop Power Control Enabled

3GPP



Release 1999 23 3G TS 34.121 V3.1.0 (2000-06)

5.4.2.4.2 Procedure

Figure 5.4.2.4 Inner Loop Power Control Test Steps

1) Set the downlink signal (I,,) to yield an open loop output power, measured at the UE antenna connector, of -10+9
dBm.

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 setsof 5 consecutive “0” or “1” commands which commence in the 1%, 6" or 11" dots of aframe;

- at least one set of 5 consecutive “0” commands which does not commencein the 1%, 6™ or 11" slots of a
frame;

- at least one set of 5 consecutive “1” commands which does not commence in the 1%, 6™ or 11" dlots of a
frame.

The following is an example of a suitable sequence of TPC commands:
100000101010101111101000001010101011111010000010101010111110
3) Step B: Transmit a sequence of 50 TPC commands with the value 1.
4) Step C: Transmit a sequence of 50 TPC commands with the value 0.

5) Step D: Reconfigure the uplink channel to set the Power Control Algorithm to algorithm 1, and the TPC step size
to 1 dB. Transmit a sequence of 90" TPC commands with the value 1.

6) Step E: Transmit a sequence of 150" TPC commands with the value 0.
7) Step F: Transmit a sequence of 150" TPC commands with the value 1.

8) Step G: Reconfigure the uplink channel to set the TPC step size to 2 dB (with the Power Control Algorithm
remaining as algorithm 1). Transmit a sequence of 75" TPC commands with the value 0.

9) 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;
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- Insteps E and G, measurement of the output power is not required in slots after the 10™ slot after the mean
output power has fallen below the minimum power threshold.

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

YNOTE: 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.

5.4.25 Test requirements

a)

b)

0)

d)

e

f)

0)

h)

K)

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 dots shall be within the prescribed range
givenin Table5.4.2.1, given that every 5" 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 B, 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}, 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 Table 5.4.2.1, given that every 5" 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 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 D, the difference in mean output power between adjacent slots shall be within the prescribed range
givenin Table5.4.2.1 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 D, 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 E, the difference in mean output power between adjacent slots shall be within the prescribed range
givenin Table5.4.2.1 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.
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 dots shall be within the prescribed range
for aTPC_cmd group of — 1, and step size of 1 dB asgiven in 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 Table5.4.2.1 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 slots 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.
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1)

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).

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

0)

p)

givenin Table5.4.2.1 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 |east
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).

During Step H, the difference in mean output power between adjacent slots 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 dots 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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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 are PRACH, CPCH or uplink slotted mode

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

5.5.2.2 Conformance requirements

The transmit power levels versus time should meet the mask specified in Figure 5.5, and the signal 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.
Up-Link
Up-Link
DPCCH____

Average ON Power

50us |« Minimum < 50 ps Average OFF Power
Power
Average OFF Power
OFF Power
A 4 ¥

Figure 5.5: Transmit ON/OFF template

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 (subclause 5.4.1).

- During preamble ramping of the RACH and compressed mode: Accuracy depending on size of the power step
(subclause 5.6).

- Power step to Maximum Power: Maximum power accuracy (subclause 5.2).
The reference for thisrequirement is[1] TS 25.101 subclause 6.5.2.1.
Thisistested using PRACH operation.

The minimum requirement 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.

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.
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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

5.5.2.4.1 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, and RF parameters are set up according to
Table5.5.2.1.

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

Parameter Level / Status Unit
Tor See Table 5.5.2.2 dBm / 3.84 MHz
Inner Loop Power Control Disabled

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

Parameter Upper dynamic range middle Sensitivity level
Tor 7 [-25.0 dBm / 3.84 MHz] [-65.7 dBm /3.84 MHz] | [-106.7 dBm / 3.84 MHZz]
CPICH_RScP 7 [-28.3 dBm] [-69 dBm] [-110 dBm]
Primary CPICH DL TX power [+25 dBm] [+31 dBm] [+19 dBm]
Simulated path loss =
Primary CPICH DL TX power [+53.3 dB] [+100 dB] [+129 dB]
— CPICH_RSCP
UL interference [-75 dBm] [-101 dBm] [-110 dBm]
Constant Value [-10 dB] [-10 dB] [-10 dB]
E;‘fé?ed nominal UE TX [-31.7 dBm] [-11 dBm] [+9 dBm] ?

NOTE 1: Whilethe SStransmit power shall cover the receiver input dynamic range, the logical parameters:
broadcasted transmit power, IgTs, constant factor 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; 9dBm + 12dB = 21dBm = max power class 4).

NOTE 3: The power level of SCCPCH should be defined because SCCPCH 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 SCCPCH istemporarily set to the same as DL DPCH. However, it
is necessary to check whether the above SCCPCH 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.

5.5.24.2 Procedure

1) Set the TX output level of the SSto obtain 1, at the UE antenna connector. T,, shall be according to Table 5.5.2.2
([-25dBm/ 3.84 MHZ]).

2) Measure the first RACH preamble output power (ON power) of the UE-aecording-to-AnnexB. 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-exeept transient periods.
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4) Repeat the above measurement for all SSlevelsin Table 5.5.2.2.

5.5.2.5 Test requirements

The deviation with respect to the Expected nominal UE TX power (Table 5.5.2.2), derived in step 2), shall not exceed
the prescribed tolerance in Table 5.4.1.1. (Subclause 5.4.1.2).

The measured |eakage power, derived in step 3), shall be below —56 dBm. (Subclause 5.5.1.2).
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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
change in datarate. DTX, where the DPCH isturned 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 thistest apply to all types of UTRA for the FDD UE.

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 a change in TFC shall be calculated
in the UE so that the power transmitted on the DPCCH shall follow the inner loop power control. The power step shall
then be rounded to the closest integer dB value. The accuracy of the power step, given the step size is specified in Table
5.6.1. The power change by TFC is defined as the relative power differences between the averaged power of original
(reference) timeslot and the averaged power of target timeslot without transient duration. And they are measured with a
filter that has a Root-Raised Cosine (RRC) filter response with aroll 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]

1 +/-0.5dB

2 +/-1.0dB

3 +/-1.5dB

4<AP<10 +/-2dB

11<AP <15 +/-3dB

16 <AP <20 +/-4 dB

21 < AP +/- 6 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 -6 dB. Therefore, only one power control step size is selected as minimum requirement from
Table5.6.1. 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 Bq down) AP [dB] tolerance
Bc=0.5333,Ba= 1.0 7 +- 2 dB

The transmit power levels versus time should meet the mask specified in Figure 5.6.1. When power increases the power
step shall be performed before the frame boundary, when power decreases the power step shall be performed after the
frame boundary.
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Up-Link I
Up-Link
DPCCH -

Average Power

<> Minimum e
50 us Power 50 us

.............. Average Power
Average Power

Figure 5.6.1: Transmit template during TFC change

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

Up-Link
ovoc [ ]
Up-Link
bPCCH

Average Power A Average Power

Minimum AP 50 us Minimum
Power Hs[* ™ HS e Power

Average Power

Figure 5.6.2: Transmit template during DTX

The reference for thisrequirement 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.
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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 alternating “0” and “1” TPC commands in the downlink so as to satisfy the condition of obtaining
TPC _cmd =0.

3) Using the Tester, Mmeasure the average output power at the antenna connector of the UE by-—Fester-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  Testrequirements

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 thistest apply to all 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. 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 slot shall follow the inner loop power control. Thereby the power step during the transmitted part of a
compressed frame shall be such that the power on the DPCCH follows the inner loop power control with an additional
power offset during a compressed frame of Npilot,N / Npilot,C where Npilot,C is the number of pilot bits per slot when
in compressed mode, and Npilot,N is the number of pilot bits per ot in norma mode.

In addition to any power change due to the ratio Nyijo,n / Nilor,c, the average power in the first dot after a compressed
mode transmission gap shall differ from the average power in the last dot before the transmission gap by an amount
Aresume, Where Aresume 1S calculated as described in subclause 5.1.2.3 of [5] TS 25.214.

The combined power step shall then be rounded to the closest integer dB value. The accuracy of the power step, given
the step sizeis specified in Table 5.6.1 in paragraph 5.6.2. The power step is defined as the relative power differences
between the average power of original (reference) timeslot and the averaged power of target timeslot. During the
compress mode, the average should be done in only either power ON duration. The relative power is measured with a
filter 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. When power increases the power
step shall be performed before the actual slot boundary, when power decreases the power step shall be performed after
the actual slot boundary.

The reference for thisrequirement is[1] TS 25.101 subclause 6.5.4.1.

Up-Link
DPDCH A h

Up-Link
DPCCH

AveragePower-—--—f---—---------- - 50ps  f-be- N B
<
50us [+ Nig > <«»| 50 us
Minimum
| Power
Average Power
Average Power e b8 ] 1 Feeerieeeeeee

Figure 5.7.1: Transmit template during Compressed mode

| The mean power in the transmission gaps, not including the 50-pstransition periods, shall be less than —-56 dBm. The
reference for this requirement is[1] TS 25.101 subclause 6.5.1.1.
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For RPL (Recovery Period Length) dots 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 +4.5 dB
0 -0.5dB +0.5 dB
-1 -1.5dB -4.5 dB

Table 5.7.3: Transmitter average power control range for 3dB step size

Transmitter power control range
TPC_cmd group after 7 equal TPC_cmd groups
Lower Upper
+1 +16 dB +26 dB
0 -21dB +2-1 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.

5.7.4 Method of test

5741 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
Table5.7.4. The 12.2 kbps UL reference measurement channel is used, with gain factors 3. = 0.5333 and 34 =
1.0 in non-compressed frames. Slot formats 0, 0A and OB are 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.

Table 5.7.4: Test parameters for Power Setting in Uplink Compressed Mode

Parameter Level / Status Unit
Inner Loop Power Control Enabled
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NOTE: CFNs are given in this procedure for reference as examples only. A fixed offset may be applied to the CFNs.

(1) 1)-Set the attenuation in the downlink signal (Tor) to yield an open loop output power, measured at the UE antenna
connector, of —16-34+9 dBm at the start of the test.

(2) 2)-Signal the uplink power control parametersto use Algorithm 1 and a step size of 2 dB.
3)Use Slet-Format #0-on-the-uplink- DPCCH-

(3) 4)Duringthetimeperiod-between CFN-#57-and CFN-#253;-sSignal the fellewing-sets of compressed mode
parameters shown in Table 5.7.5. Fhese This sets of compressed mode parameters defines 5-the compressed mode
patterns which areis used for-theto test between CEN-#254-and-CEN-#56the 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

Parameter Meaning Value

TGPRC Number of transmission gap patterns within the Transmission 1
— Gap Pattern Sequence =
TGCEN Connection Frame Number of the first frame of the first 0
— pattern within the Transmission Gap Pattern uence =

Slot number of the first transmission gap slot within the
TGSN TGCEN 10
TGL1 L ength of first transmission gap within the transmission gap 10 gots
— pattern _—
TGL2 L ength of second transmission gap within the transmission gap 5 dots
— pattern _
TGD Durati on _between th_e s_tart| ng slotg of two consecutive 20 Sots
— 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 onlv DL, only UL, or combined UL/DL UL/DL
—_— compressed mode is used —
Downlink Compressed . .
Mode Method Method for generating downlink compressed mode gap SF/2
Uplink Compressed . .
Mode Method M ethod 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
DeltaSIR Deltain DL SIR target value to be set in the UE during 0
— compressed frames

Deltain DL SIR target value to be set in the UE one frame
DeltaSIRafter after the compressed frames 0

The resulting compressed mode pattern is shown in Figure 5.7.2.
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CFN 0 1 2 3 4

TX TX
gap 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

11111111173 -----

————— 1111111100

IN (= O T

————— 0101010101

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

CEN 1: Sots#5,6,7,8,9,10,11,12,14
CEN 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, setting the attenuation in the downlink signal (ior) to yield an open loop output power, measured
at the UE antenna connector, of 3+9 dBm.

(7) Repeat steps (2), (3) and (4) 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

CEN TPC commands in downlink

0000000000-----

————— 0000000011

101l floo |77

————— 1010101010

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

CEN 4: Slots#5,6,7,8,9,10,11,12,14
CEN5: 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, setting the attenuation in the downlink signal (Tor) to yield an open loop output power, measured
at the UE antenna connector, of —10+9 dBm.

(11) Signal the uplink power control parameters to use Algorithm 1 and a step size of 1 dB.

(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
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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 =
TGCEN Connection Frame Number of the first frame of the first 7
— pattern within the Transmission Gap Pattern uence -
Slot number of the first transmission gap slot within the
TGN TGCEN 8
TGL1 Length of first transmission gap within the transmission gap 14 Jots
— pattern
TGL2 Length of second transmission gap within the transmission gap omit
— pattern —_
Duration between the starting slots of two consecutive
TGD = = == 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 onlv DL, only UL, or combined UL/DL UL/DL
—_— compressed mode is used —
Downlink Compressed . .
Mode Method Method for generating downlink compressed mode gap SF/2
Uplink Compressed . .
Mode Method 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
DeltasSIR Deltain DL SIR target value to be set in the UE during 0
— compressed frames
Deltain DL SIR target value to be set in the UE one frame
DeltaSIRafter after the compressed frames 0

The resulting compressed mode pattern is shown in Figure 5.7.3. Fhisisused-to-test the implementation-of PRM-=0-and

PCM=0.

Parameter

Value
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Tx gap

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

Figure 5.7.3: Pattern B for compressed mode test

Table 5.7.8: TPC commands transmitted in downlink

C

P

TPC commands in downlink

000000000000111

11111111-------

00000000

IO|lo (N (o T

000111111111111

(14) Measure the mean output power in the following slots, not including the 25us transient periods at the start and end

of each dot:

CEN 6:

Slot # 14

CEN 7:

Slots# 0 and 7

CEN 8:

Slots# 7 and 14

CEN 9:

Slot #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.

CFN
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Value

0111111111
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5.7.5  Test requirements

For ease of reference, the following uplink output power measurements are defined in Figure 5.7.74. In this figure:

- B-P,isthe mean power in the-an uplink transmission gap, excluding the 56-25 ps transient periods.

- P, isthe mean power in the last slot before the-a compressed frame (or pair of compressed frames), excluding the
50-25 ustransient periods.

- P, isthe mean power in the first slot of the-a compressed frame, excluding the 25 ps transient periods.

- P.isthe mean power in the last dot before the-a transmission gap, excluding the 25 s transient periods.

- Pyisthe mean power in the first slot after the-a transmission gap, excluding the 25 ps transient periods.

- P isthe mean power in the last slot of the-a compressed frame, excluding the 25 pstransient periods.

- Py isthe mean power in the first slot after the-a compressed frame (or pair of compressed frames), excluding the
50-25 ustransient periods.

Compressed Frame(s)

A
Y.

2560 chips, { 2560 chips. 2560 chips. 42225 2560 chips_ 2560 chips 2560 chips
uL =
DPDCH [ >>
" N/ // /A
DPCCH Ml $ {{ \ I
: P, [dB] prog | O ¢ _Puldg] _ PJdB] i
Totd _Peld® ¢ : P [dB]
Power | P,[dB] %R[dB]% TR
50us 50us 50us 50us
: Compressed Frame(s) o
2560 chips § 2560 chips. 2560 chips, 22— 2560 chips, 2560 chipg : 2560 chips,
uL
DPDCH

)

(Py[dB] ¢ P.[dB] ;! Po[dB]
Tod = = 25us 25)s
Power : : P.[dB] PyldB]
25us  25us 25Us 25us  25us 25us 25us 25us  25ys

Figure 5.7.74: Uplink transmit power in uplink compressed mode
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1. At the boundary between CEN 6 and CEN 7, P, — P, shall be within the range +4 + 2 dB.

2. Indot #5 of CEN 2, the power difference Py — P, from the power in slot #14 of CEN 1 shall be within the
range -6 + 3dB.

3. Inslot #5 of CEN 5, the power difference Py — P, from the power in slot #14 of CEN 4 shall be within the range
+6 + 3 dB.

4. Indot #7 of CEN 8, the power difference Py — P, from the power in dot #7 of CEN 7 shall be within the range
0 +3dB.

5. InCFNsO0,1, 2,3,4,5, 7 and 8, P, shall be lessthan —-56 dBm.

6. At the boundary between CEN 8 and CEN 9, P; — P, shall be within the range -4 + 2 dB.

7. Inthe sots between slot #6 of CFN 1 and slot #12 of CEN 1 inclusive, the change in mean output power from the
previous slot shall be within the range givenin Table 5.7.2 for TPC cmd = +1.

8. The aggregate change in mean output power from slot #5 of CEN 1 to sot #12 of CFN 1 shall be within the
range givenin Table 5.7.3 for TPC cmd = +1.

9. Inthe dots between sot #6 of CFN 4 and slot #12 of CEN 4 inclusive, the change in mean output power from the
previous slot 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 CEN 4 to dot #12 of CFN 4 shall be within the
range given in Table 5.7.3 for TPC cmd = -1.

1 CFNs 0,23, 26,2932, 44-and-48,-P,— P should-be withinthe range 4+ 2 dB-
2—n-CENs 58,11, 14, 17, 20 36-and-40-P,—P_should-be within the range 0+ 0.5-dB-
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1841 CFN-56, Py —P.-should-be within the range —6 = 2. dB-
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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 thistest 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 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.

5.8.4 Method of test

5.84.1 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-RFparameters-are-set-up-accordingto

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.

Parameter Level/Status Unit
InnerLoop-Power Control Enabled
DT X-mode Off
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) Calculate the total power within the range of all frequencies measured in ‘2)’ and save this value 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".
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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".

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 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 UE output power measured in a
3.84 MHz bandwidth.

The requirements and thistest apply to all 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 *
3.5-75MHz -35 - 1*(Af - 3.5) dBc 1 MHz *
7.5-8.5MHz -39 - 10*(Af - 7.5) dBc 1 MHz *
8.5-12.5MHz -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.
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

594.1 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-accordingto

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.

Parameter Level/Status Unit
InnerLoop-Power Control Enabled
DT X-mode Off
5.9.4.2 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 of the transmitted signal with a measurement filter of bandwidths according to Table 5.9.1.
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.

5.95 Test requirements
Theresult 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 thistest apply to all 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-and-RFparameters-are-set-up-accordingto

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 the ratio 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 all 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.
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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

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 -71dBm *

*NOTE: The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to
five measurements with alevel 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

5.11.4.1 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-RFparameters-are-set-up-accordingto

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.

| Parameter Level/ Status Unit
| InnerLoop-Power Control Enabled

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 Test requirements

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

5.12 Transmit Intermodulation

5.12.1 Definition and applicability

The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of
signalsinitsnon 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 fall into the UE, or
BS receive band as an unwanted interfering signal. The UE transmit intermodul ation 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 isadded at alevel below the wanted signal. Both the wanted signal power and the IM product power are
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 thistest 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 Of_fset 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 intermodulation does not exceed the described value in Table 5.12.1.

An excess transmit intermodul ation increases transmission errors in the up link own channel when other transmitter
exists nearby.

5.12.4 Method of test

512.4.1 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-and-RF-parameters-are-set-up-accordingto-Fable

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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Parameter Level/ Status Unit
InnerLoop-Power Control Enabled

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 equivalent equipment) through RRC
filter.

4) Search the intermodulation product signal, then measure the average power of transmitting intermodulation
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 value in
Table5.12.1.
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B.2.7.1 Error Vector Magnitude (EVM)

The Error Vector Magnitude EVM is calculated according to the following steps:

1) Takethe error vector E defined in subclause B.2.7 (Form EVM) and calculate the RM S value of E; the result will
be called RMS(E).

2) Takethe varied reference vector R’ defined in subclause B.2.63 and calculate the RM S value of R’; the result
will be called RMS(R?).

3) Cadculate EVM according to:
_ RMS(E) 0% EVM = RMS(E)

RMSR) RMSR')
and expressed in %)

x 100% (here, EVM isrelative

(see note TDD)

B.2.7.2 Peak Code Domain Error (PCDE)
The Peak Code Domain Error is calculated according to the following steps:
1) Taketheerror vectors e defined in subclause B.2.7 (Form PCDE)

2) Takethe orthogonal vectors of the channelisation code set C (all codes belonging to one spreading factor) as
defined in TS 25.213 and TS 25.223 (range +1, -1). (see Note: Symbol length)

3) To achieve meaningful resultsit is necessary to descramble e, leading to € (see Notel: Scrambling code)

4) Calculate theinner product of € with C. Do thisfor all symbols of the measurement interval and for all codesin
the code space.
Thisgivesan array of format k x ns, each value representing an error-vector representing a specific symbol and a
specific code, which can be exploited in avariety of ways.

k: number of codes
ns: number of symbols in the measurement interval

5) Calculate k RMS values, each RM S value unifying ns symbols within one code.
(These values can be called " Absolute CodeEVMS' [Volt].)

6) Find the peak value among the k " Absolute CodeEVMS".
(Thisvalue can be called " Absolute PeakCodeEVM" [Valt].)

7) Caculate PCDE according to:

(“ Absol ute PeakCodeEVM” )

10*1g dB (arelative valuein dB).
(RMS(R))?

(see Note: Denominator)
(see Note2: Scrambling code)

(see Note 1Q)
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(see Note TDD)

(see Note Synch channel)
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5.12.4 Method of test

5.12.4.1 Initial conditions
1) Connect the SSto the UE antenna connector as shown in Figure A.2.

2) A call isset up according to the Generic call setup procedure, and RF parameters are set up according to Table
5.12.2.

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 5.12.2: Test parameters for Transmit Intermodulation

Parameter Level / Status Unit
Inner Loop Power Control Enabled

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 equivalent equipment) through RRC
filter.

4) Search the intermodulation product signal, then measure the average power of transmitting intermodulation
through RRC filter, and calcul ate 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 value in
Table5.12.1.

5.13 Transmit Modulation

5.13.1 Error Vector Magnitude (EVM)

5.13.1.1 Definition and applicability

The Error Vector Magnitude (EVM) isameasure 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 thistest apply to all 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.
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Table 5.13.1: Parameters for EVM

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

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 errors in the up link own channel.
5.13.1.4 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
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) Measure the 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 code-domain-errerPeak Code Domain Error is computed by projecting power of the error vector pewer(as defined

in 5.13.1.1) onto the code domain at the-maximuma specific spreading factor. The errorvectorfor-each-power
eodeCode 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 demain-errorPeak
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Code Domain Error is defined as the maximum value for the eede-demain-errerCode Domain Error for all 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.26.

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 thisrequirement 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 errorsin 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.

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

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 thistest apply to all 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 thisrequirement is[1] TS 25.101 subclause 7.4.1.

NOTE: Since the spreading factor islarge (10log(SF)=21dB), the mgjority of the total input signal consists of the
OCNS interference._ The OCNS interference consists of 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.

6.3.3 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 BS.
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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.
T E— -19 dB
IOT
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.

6.4 Adjacent Channel Selectivity (ACS)

6.4.1 Definition and applicability

Adjacent Channel Selectivity (ACS) is ameasure of areceiver’s ability to receive aW-CDMA signa 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. ACSistheratio of the receive filter attenuation on the assigned channel frequency to the receive
filter attenuation on the adjacent channel(s).

The requirements and thistest 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. This test
condition is equivalent to the ACS value 33 dB.

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

Note The | o (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.
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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 (Modulated) -52 dBm /3.84 MHz
Fuw (offset) -5or+b 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.

6.5 Blocking Characteristics

6.5.1 Definition and applicability

The blocking characteristic is a measure of the receiver’ s ahility 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 al frequencies except those at which a spurious response
occur.

The requirements and thistest 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 frequencies in each assigned frequency channel when measured using a1
MHz step size.

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

Note: I blocking (Modul ated) consists of common channel's 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.
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6.7 Intermodulation Characteristics

6.7.1 Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the
desired channel. Intermodul ation response rejection is a measure of the capability of the receiver to receiver a wanted
signal onits assigned channel frequency in the presence of two or more interfering signals which have a specific
frequency relationship to the wanted signal.

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

6.7.2 Conformance requirements
The BER shall not exceed 0.001 for the parameters specified in Table 6.7.1.
The reference for thisrequirement is[1] TS 25.101 subclause 7.8.1.

Note: louwz (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.
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6.8 Spurious Emissions

6.8.1 Definition and applicability

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

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

6.8.2 Conformance requirements
The spurious emission shall be;

a) Lessthan —60 dBm/ 3,84 MHz at the UE antenna connector, for frequencies within the UE receive band. In
URA_PCH-, Cell_PCH- and IDLE- stage the requirement applies also for UE transmit band.

b) Lessthan -57 dBm/ 100 kHz at the UE antenna connector, for frequencies band from 9 kHz to 1 GHz.
¢) Lessthan —47 dBm/ 100 kHz at the UE antenna connector, for frequencies band from 1 GHz to 12.75 GHz.

The reference for thisrequirement is[1] TS 25.101 subclause 7.9.1.

6.8.3 Test purpose
To verify that the UE spurious emission meets the specifications described in subclause 6.8.2.

Excess spurious emissions increase the interference to other systems.

6.8.4 Method of test

6.8.4.1 Initial conditions

1) 1)Connect a spectrum analyzer (or other suitable test equipment) to the UE antenna connector as shownin
Figure A.8.

2) UE shall be camped on acell

3) UE shall perform Location Registration (LR) before the test procedure in subclause 6.8.4.2, but not during it.

4)

5) Paging repetition period and DRX cycle shall be set to minimum (shortest possible time interval).

6.8.4.2 Procedure
1) Sweep the spectrum analyzer (or other suitable test equipment) over afrequency range from the lowest

intermediate frequency or lowest oscillator frequency used in the receiver or 1 MHz, whichever islowest to at
least 3 timesthe carrier frequency.

6.8.5  Test requirements
The all measured spurious emissions, derived in step 1), shall be:

a) Lessthan —60 dBm/ 3,84 MHz at the UE antenna connector, for frequencies within the UE receive band. In
URA_PCH-, Cell_PCH- and IDLE- statge the requirement applies also for UE transmit band.
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b) Lessthan -57 dBm/ 100 kHz at the UE antenna connector, for frequencies band from 9 kHz to 1 GHz.

¢) Lessthan —47 dBm/ 100 kHz at the UE antenna connector, for frequencies band from 1 GHz to 12.75 GHz.

3GPP



TSG-T WG1 meeting #8 Document T1-000142
Naantali, Finland, 31%' Aug- 1°' Sep, 2000

3G CHANGE REQUEST  jage or metuctions on ho o fln i form correcty.
34 121 CR 037 Current Version: 3.1.0

3G specification number 1 1 CR number as allocated by 3G support team
For submission to TSG  T#9 for approval | X | (only one box should
list TSG meeting no. here 1 for information be marked with an X)
Form: 3G CR cover sheet, version 1.0 The latest version of this form is available from: ftp://ftp.3gpp.org/Information/3GCRF-xx.rtf
Proposed change affects: usim [ ] ME UTRAN [ | Core Network [__|
(at least one should be marked with an X)
Source: T1/RF Date: 2000-08-31
Subject: UL reference measurement channel for BTFD performance requirements
3G Work item:
Category: F Correction X | Release: Phase 2
A Corresponds to a correction in a 2G specification Release 96
(only one category B Addition of feature Release 97
shall be marked C Functional modification of feature Release 98
with an X) D Editorial modification Release 99 | X
Release 00
Reason for There are some mistakes and undecided values of DPCCH/ DPDCH power ratio in UL
change: reference measurement channel for BTFD performance requirements.

Clauses affected: Cc4.1

Other specs Other 3G core specifications - List of
CRs:
affected: Other 2G core specifications - List of
CRs:
MS test specifications - List of
CRs:
BSS test specifications - List of
CRs:
O&M specifications - List of
CRs:
Other
comments:

. <

hepdoc T double-click here for help and instructions on how to create a CR.



C.4.1 UL reference measurement channel for BTFD performance
requirements

The parameters for UL reference measurement channel for BTFD are specified in Table C.4.1,-and-Table
C.4.2.and Table C4.2.A

Table C.4.1: UL reference measurement channel physical parametersfor BTFD

Par ameter Level Unit
Ratel | Rate? | Rate3 | Rated | Rate5 | Rate6 | Rate7 | Rate8 | Rate9d
Information bit rate 122k | 102k | 295k | 74k | 67k | 509k | 545k | 475k | .95k kbps
12.8k | 10.8k | 855 | 80k | 7.3k | 65k | 575k | 535k | 255k
DPDCH 60 kbps
DPCCH 15 kbps
DPCCH Slot Format #i 0 -
-5.46 | -5.46 | -5.46 | -5.46 | -2.69 | -2.69 | -2.69 | -2.69
DPCCH/DPDCH power ratio | -546 | [¥B. | [FB- | [FB- | [¥B. | [FB. | [FB. | [FB- | [FB: daB
Bf | B4 | B4 | B4 | B | B | B | B
TFCI On -
| | Repetition 23 %

Table C.4.2: UL reference measurement channel, transport channel parametersfor BTFD

DTCH
Parameters Ratel | Rate2 | Rate3 | Rate4 | Rate5 | Rate6 | Rate7 | Rate8 | Rate9 DCCH
Transport Channel Number 1 2
. 244 | 204 | 159 | 148 | 134 | 118 | 103 95 39
| Transport Block Size 256 | 216 | 171 | 160 | 146 | 130 | 115 | 107 51 100
. 244 | 204 | 159 | 148 | 134 | 118 | 103 95 39
| Transport Block Set Size 256 | 216 | 171 | 160 | 146 130 | 115 | 107 51 100
Transmission Time Interval 20 ms 40 ms
. . . Convolution
Type of Error Protection Convolution Coding Coding
Coding Rate 1/3 1/3
: -
Rate Matching Attribute +0256 +0256
Size of CRC v 12

Table C.4.2.A: Physical channel parameters
Min spreading factor 64
Max number of DPDCH data bits/radio frame 600
Puncturing Limit 1
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7

7.1

The performance requirements for the UE in this clause are specified for the measurement channels specified in
Annex C and Table 7.1.1, the propagation conditions specified in 7.1.2 and the Down link Physical channels specified

Performance requirements

General

in Annex D. Unless stated otherwise, DL power control is OFF.

The method for Block Error Ratio (BLER) measurement is specified in [4] TS 34.109.

Table 7.1.1: Bit / Symbol rate for Test Channel

Type of User . DL DPCH UL DPCH
. User bit rate .
Information symbol rate bit rate
12.2 kbps
reference 12.2 kbps 30 ksps 60 kbps
measurement
channel
64/144/384 64 kbps 120 ksps 240 kbps
kbps reference 144 kbps 240 ksps 480 kbps
measurement
channel 384 kbps 480 ksps 960 kbps

Chaprel | BoeBeie Cosel oo 2 Cose2 Cose
BLER<10- | BLER<10- | BLER<10- | BLER<10-
22 kaps 2 2 2
BLER< BLER BLER<
64-kbps 107 102 fgﬁe_fgg 10% 102 19‘1,430'2; BLER< BLER<
: 10
beH BLER<
BLER< BLER< BLER< T2
144-kbps 107" 10? 10%10° 107 102 10 }?39 ; - _
384-kbps 10t 102 10t 107 10 10% 10 },;0 o - -
7.1.1 Measurement Configurations

In all measurements UE should transmit with maximum power while receiving signals from BS. Transmission Power
Control is always disable during the measurements. Chip Rate is specified to be 3.84 MHz.

It as assumed that fieldsinside DPCH have the same energy per PN chip. Also, if the power of SCCPCH is not
specified in the test parameter table, it should be set to zero. The power of OCNS should be adjusted that the power
ratios (EJ/l) of al specified forward channels add up to one.

Measurement configurations for different scenarios are shown in Figure A.9, Figure A.10 and Figure A.11.
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7.2 Demodulation in Static Propagation conditions

7.2.1 Demodulation of Dedicated Channel (DCH)

7.21.1

The receive characteristic of the Dedicated Channel (DCH) in the static environment is determined by the Block Error
Ratio (BLER). BLER is specified for each individual data rate of the DCH. DCH is mapped into the Dedicated Physical
Channel (DPCH).

Definition and applicability

The UE shall be tested only according to the data rate, supported. The data-rate-corresponding requirements shall apply
to the UE.

7.2.1.2

For the parameters specified in Table 7.2.1.1 the average downlink ppcH _E, _power shall be below the specified value

Conformance requirements

in Table

Table 7.2.1.1: DCH parameters in static propagation conditions

Parameter Testl | Test2 | Test3 | Test4 Unit
Phase reference P-CPICH
Tor /N oc -1 dB
loc -60 dBm / 3.84 MHz
Information Data Rate 122 | 64 | 144 | 384 kbps

Table 7.2.1.2: DCH requirements in static propagation conditions

DPCH _E,
Test Number I— BLER
or
1 -16.6 dB 10
) -13.1dB 10™
-12.8 dB 107
-9.9 dB 10™
3 =
-9.8 dB 10
-5.6 dB 10"
4 =
-5.5 dB 10

The reference for thisrequirement is[1] TS 25.101 subclause 8.2.3.1.

7.2.1.3 Test purpose

To verify the ability of the receiver to receive a predefined test signal, representing a static propagation channel for the
wanted and for the co-channel signals from serving and adjacent cells, with aBLER not exceeding a specified value.

7.2.1.4 Method of test

7.2.1.4.1 Initial conditions

1. Connect the SS and an AWGN noi se source to the UE antenna connector as shown in Figure A.9.
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2. Set up acall according to the Generic call setup procedure.
3. Set thetest parameters for test 1-5 as specified in Table 7.2.1.1.

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

7.2.1.4.2 Procedures
1. Measure BLER of DCH.

7.2.15 Test requirements

For the parameters specmed |n TabIe 7211 the BLER shaII not exceed the value at the DPCH_Ec/lor specified
. inTable7.2.1.2.

7.3 Demodulation of DCH in Multi-path Fading Propagation
conditions

7.3.1 Single Link Performance

7.3.1.1 Definition and applicability

The receive characteristics of the Dedicated Channel (DCH) in different multi-path fading environments are determined
by the Block Error Ratio (BLER) values. BLER is measured for the each of the individual data rate specified for the
DPCH. DCH is mapped into in Dedicated Physical Channel (DPCH).

The UE shall be tested only according to the data rate, supported. The data-rate-corresponding requirements shall apply
to the UE.

7.3.1.2 Conformance requirements

For the parameters specified in Table 7.3.1.1, 7.3.1.3, 7.1.3.5 and 7.1.3.75 the average downlink  ppcH _E, power shall

be below the specified value for the BLER show
eurvesspecified-by the pointsin Table 7.3.1.2, 7.3.1.4, 7.3.1.6 7316and73186 Theserequwementsareappllcablefor
TFCSsize 16.

Table 7.3.1.1: DCH parameters in multi-path fading propagation conditions (Case 1)

Parameter Testl | Test2 | Test3 | Test4 Unit
Phase reference P-CPICH
lor /1oc 9 dB
loc -60 dBm / 3.84 MHz
Information Data Rate 122 | 64 | 144 | 384 kbps
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Table 7.3.1.2: DCH requirements in multi-path fading propagation conditions (Case 1)

DPCH _E,
Test Number I— BLER
or
1 -15.0 dB 107
) -13.9dB 10"
-10.0 dB 107
3 -10.6 dB 10"
-6.8 dB 107
4 -6.3 dB 10"
-2.2dB 107

Table 7.3.1.3: DCH parameters in multi-path fading propagation conditions (Case 2)

Parameter Test5 | Test6 | Test7 | Test8 Unit
Phase reference P-CPICH
Tor /Toc -3 -3 3 6 dB
loc -60 dBm / 3.84 MHz
Information Data Rate 122 | 64 | 144 | 384 kbps

Table 7.3.1.4: DCH requirements in multi-path fading propagation conditions (Case 2)

DPCH _E,
Test Number I—_ BLER
or
5 —7.74dB 107
-6.4 dB 10"
6 =
—2.7dB 10
; -8.1 dB 10"
-5.1 dB 107
8 -5.5 dB 10"
-3.2dB 107

Table 7.3.1.5: DCH parameters in multi-path fading propagation conditions (Case 3)

Parameter Test9 | Test10 | Test11 | Test 12 Unit
Phase reference P-CPICH
Tor /1 oc -3 -3 3 6 dB
loc -60 dBm / 3.84 MHz
Information Data Rate 122 | 64 | 144 | 384 kbps

Table 7.3.1.6: DCH requirements in multi-path fading propagation conditions (Case 3)

DPCH _E,
Test Number I— BLER
or

9 -11.8dB 10°

-8.1dB 10"

10 —7.4dB 10°

-6.8 dB 10°

-9.0 dB 10"

11 -8.5dB 10°

-8.0 dB 10°

| -5.9-6.0dB 107
| 12 —5.1-55dB 10~
| -4.4-5.0 dB 107
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Table 7.3.1.7: DCH parameters in multi-path fading propagation conditions (Case 1) with S-CPICH

Parameter Test 13 | Test 14 | Test 15 | Test 16 Unit
Phase reference S-CPICH
lor /Toc 9 dB
loc -60 dBm / 3.84 MHz
Information Data Rate 12.2 | 64 | 144 | 384 kbps

Table 7.3.1.8: DCH requirements in multi-path fading propagation conditions (Case 1) with S-CPICH

DPCH _E,
Test Number T BLER
13 -15.0dB 10”
T
T ——
T ——
16 RTE Tk

The reference for thisrequirement is[1] TS 25.101 subclause 8.3.1.1.

7.3.1.3 Test purpose

To verify the ability of the receiver to receive a predefined test signal, representing a multi-path fading propagation
channel for the wanted and for the co-channel signals from serving and adjacent cells, with a BLER not exceeding a
specified value.

7.3.1.4 Method of test

7.3.1.4.1 Initial conditions

1. Connect the SS, multi-path fading simulator and an AWGN noise source to the UE antenna connector as shown
in Figure A.10.

. Set up acall according to the Generic call setup procedure.
. Set the test parameters for test 1-15 as specified Table 7.3.1.1, Table 7.3.1.3,-and Table 7.3.1.5 and Table 7.3.1.7.

2
3
4. Enter the UE into loopback test mode and start the loopback test.
5

. Setup fading simulators as fading condition case 1 to 3 which are described in Table D.2.2.1

7.3.1.4.2 Procedures

1. Measure BLER of DCH.

7.3.1.5 Test requirements

For the parameters specified in Table 7.3.1.1, Table7313and Table7315and Table7317 theBLER shaII not
exceed the value at the DPCH_Ec/lor specified-a A , : ;
Table7.3.1.2, Table7314ane|TabIe7316andTabIe7318
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7.4 Demodulation of DCH in Moving Propagation conditions

7.4.1 Single Link Performance

7.4.1.1 Definition and applicability

The receive single link performance of the Dedicated-Fraffic Channel (DCH) in dynamic moving propagation
conditions are determined by the Block Error Ratio (BLER) values. BLER is measured for the each of the individual
data rate specified for the DPCH. DCH is mapped into Dedicated Physical Channel (DPCH).

The UE shall be tested only according to the datarate, supported. The data-rate-corresponding requirements shall apply
to the UE.

7.4.1.2 Conformance requirements

For the parameters specified in Table 7.4.1.1 the average downlink ppcH _E, power shall be below the specified value

for the BLER shownthe B inTable7.4.1.2.

Table 7.4.1.1: DCH parameters in moving propagation conditions

Parameter Testl | Test2 Unit
Phase reference P-CPICH
Tor /N oc -1 dB
loc -60 dBm / 3.84 MHz
Information Data Rate 12.2 | 64 kbps

Table 7.4.1.2: DCH requirements in moving propagation conditions

DPCH _E,
Test Number I— BLER
or
1 -14.5dB 107
2 -10.9dB 10

The reference for thisrequirement is[1] TS 25.101 subclause 8.4.1.1.

7.4.1.3 Test purpose

To verify the ability of the receiver to receive a predefined test signal, representing a moving propagation channel for
the wanted and for the co-channel signals from serving and adjacent cells, with a BLER not exceeding a specified value.

7.4.1.4 Method of test

7.4.14.1 Initial conditions

Connect the SS and an AWGN noi se source to the UE antenna connector as shown in Figure A.10.
Set up acall according to the Generic call setup procedure.

Set the test parameters as specified in Table 7.4.1.1.

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

o~ w d P

Setup fading simulator as moving propagation condition, which is described in clause D.2.3.
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7.4.1.4.2 Procedures
1. Measure BLER of DCH.

7.4.1.5 Test requirements

For the parameters speC|f|ed in Table 7411 the BLER shall not exceed the value at the DPCH_Ec/lor specified
’ , inTable7.4.1.2.

7.5 Demodulation of DCH in Birth-Death Propagation conditions

7.5.1 Single Link Performance

7.5.1.1 Definition and applicability

The receive single link performance of the Dedicated-Fraffic Channel (DCH) in dynamic birth-death propagation
conditions are determined by the Block Error Ratio (BLER) values. BLER is measured for the each of the individual
data rate specified for the DPCH. DCH is mapped into Dedicated Physical Channel (DPCH).

The UE shall be tested only according to the data rate, supported. The data-rate-corresponding requirements shall apply
to the UE.

7.5.1.2 Conformance requirements

For the parameters specified in Table 7.5.1.1; the average downlink  ppcH _E, power shall be below the specified

value for the BLER show inTable7.5.1.2.

Table 7.5.1.1: DCH parameters in birth-death propagation conditions

Parameter Testl | Test2 Unit
Phase reference P-CPICH
IAor /l oc -1 dB
loc -60 dBm / 3.84 MHz
Information Data Rate 12.2 | 64 kbps

Table 7.5.1.2: DCH requirements in birth-death propagation conditions

DPCH _E,
Test Number I— BLER
or
1 -12.6 dB 107
2 -8.7.dB 10

The reference for thisrequirement is[1] TS 25.101 subclause 8.5.1.1.

7.5.1.3 Test purpose

To verify the ability of the receiver to receive a predefined test signal, representing a birth-death propagation channel
for the wanted and for the co-channel signals from serving and adjacent cells, with a BLER not exceeding a specified
value.
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7514 Method of test

75.14.1 Initial conditions

Connect the SS and an AWGN noi se source to the UE antenna connector as shown in Figure A.10.
Set up acall according to the Generic call setup procedure.

Set the test parameters as specified in Table 7.5.1.1.

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

o~ w d P

Setup fading simulator as birth-death propagation condition, which is described in clause D.2.4.

7.5.1.4.2 Procedures
1. Measure BLER of DCH.

7.5.1.5 Test requirements

For the parameters specified in Table 7.5.1.1 the BLER shall not exceed the val ue at the DPCH_Ec/lor specified
associated-piece-wise Hnear BLER curve specified-by the pointsin Table 7.5.1.2.
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7.6 Demodulation of DCH in Base Station Transmit diversity
modes

7.6.1 Demodulation of DCH in open-loop transmit diversity mode

7.6.1.1 Definition and applicability

The receive characteristic of the Dedicated Channel (DCH) in open loop transmit diversity mode is determined by the
Block Error Ratio (BLER). DCH is mapped into in Dedicated Physical Channel (DPCH).

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

7.6.1.2 Conformance requirements

For the parameters specified in Table 7.6.1.1 the average downlink bpcH _E, power shall be below the specified value

for the BLER showntheB
Table7.6.1.2.

Table 7.6.1.1: Test parameters for DCH reception in a open-loop transmit diversity scheme
(Propagation condition: Case 1)

Parameter Test 1 Unit
Phase reference P-CPICH
IAor/'or: 9 dB
loc -60 dBm / 3.84 MHz
Information data rate 12.2 kbps

Table 7.6.1.2: Test requirements for DCH reception in open-loop transmit diversity scheme

DPCH _E;
Test Number lor BLER
(antenna 1/2)
1 [-16.8 dB] 10°

The reference for thisrequirement is[1] TS 25.101 subclause 8.6.1.1.

7.6.1.3 Test purpose

To verify that UE reliably demodulates the DPCH of the BS while open loop transmit diversity is enabled during the
connection.

7.6.1.4 Method of test

7.6.1.4.1 Initial conditions

1) Connect SS, multi-path fading simulators and an AWGN source to the UE antenna connector as shownin
Figure A.12.

2) Set up acall according to the Generic call setup procedure.
3) RF parameters are set up according to Table 7.6.1.1 and Table E 3.4.

4) Enter the UE into loopback test mode and start the loopback test.
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5) Activate open loop Tx diversity function.
6) Set up fading simulators as fading condition case 1, which isdescribed in Table D.2.2.1.
See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.

7.6.1.4.2 Procedure
1) Measure BLER in points specified in Table 7.6.1.2.

7.6.1.5 Test Requirements

For the parameters specmed |n TabIe 76.1.1 the BLER shaII not exceed the value at the DPCH_Ec/lor specified
; inTable 7.6.1.2.

7.6.2 Demodulation of DCH in closed loop transmit diversity mode

7.6.2.1 Definition and applicability

The receive characteristic of the dedicated channel (DCH) in closed loop transmit diversity mode is determined by the
Block Error Ratio (BLER). DCH is mapped into in Dedicated Physical Channel (DPCH).

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

7.6.2.2 Conformance requirements

For the parameters specified in Table 7.6.2.1 the average downlink ppcH _E, _power shall be below the specified value

for the BLER showntheB
Table7.6.2.2.

Table 7.6.2.1: Test Parameters for DCH Reception in closed loop transmit diversity mode
(Propagation condition: Case 1)

Parameter Test1 Test 2 Unit
(Mode 1) (Mode 2)
Tor /1o 9 9 dB
loc -60 -60 dBm /3.84 MHz
Information data rate 12.2 12.2 kbps
Feedback error ratio 4 4 %

Table 7.6.2.2: Test requirements for DCH reception in feedback transmit diversity mode

DPCH E
Test Number l——c(w*) BLER
or
1 -18.0-175dB 107
2 -18.3-17.8 dB 107

Note: This is the total power from both antennas. Power
sharing between antennas are closed loop mode
dependent as specified in TS25.214.

The reference for thisrequirement is[1] TS 25.101 subclause 8.6.2.1.
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7.6.2.3 Test purpose

To verify that UE reliably demodulates the DPCH of the BS while closed loop transmit diversity is enabled during the
connection.

7.6.2.4 Method of test

7.6.24.1 Initial conditions

1) Connect SS, multi-path fading simulators and an AWGN source to the UE antenna connector as shown in
Figure A.12.

2) Set up acall according to the Generic call setup procedure.
3) RF parameters are set up according to Table 7.6.2.1 and Table E 3.5.
4) Enter the UE into loopback test mode and start the loopback test.
5) Activate closed loop Tx diversity function.
6) Set up fading simulators as fading condition case 1, which isdescribed in Table D.2.2.1.
See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.

7.6.2.4.2 Procedure
1) Measure BLER in points specified in Table 7.6.2.2.

7.6.2.5 Test Requirements

For the parameters specmed |n TabIe 76.2.1 the BLER shaII not exceed the value at the DPCH_Ec/lor specified
. ; inTable 7.6.2.2.

7.6.3 Demodulation of DCH in Site Selection Diversity Transmission
Power Control mode

7.6.3.1 Definition and applicability

The bit error characteristics of UE receiver is determined in Site Selection Diversity Transmission Power Control
(SSDT) mode. Two BS emulators are required for this performance test. The delay profiles of signals received from
different base stations are assumed to be the same but time shifted by 10 chip periods.

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

7.6.3.2 Conformance requirements

DCH-parametersare- specified-inTable 7:6:3:1-The downlink physical channels and their relative power to lor are the
same as those specified in clause E.3.2 irrespective of BSs and the test cases. DPCH_Ec/lor value applies whenever

DPDCH inthe cell is transmitted. In Test 1 and Test 3, the received powers at UE from two BSs are the same, while
3dB offset is given to one that comes from one of BSsfor Test 2 and Test 4 as specified in Table 7.6.3.1.

For the parameters specified in Table 7.6.3.1; the average downlink ppcH _E, power shall be below the specified

Ior

value for the BLER shownthe BLER shall-net-exceed-the- value-at-the DPCH-Ec/lor-specified in Table 7.6.3.2.

3GPP



Release 1999 61 3G TS 34.121 V3.1.0 (2000-06)

Table 7.6.3.1: DCH parameters in multi-path propagation conditions during SSDT mode
(Propagation condition: Case 1)

Parameter Test 1 Test 2 Test 3 Test 4 Unit
CPICH _E.
Lol =10 =12 =10 =10 ==
I or
CPICH _E,
| forCell-2) =10 =10 =10 =10 dB
or
DPCH _Ea/ DPCH _E,
[y o s} =3 s} =2 f=1=3
Phase reference P-CPICH
lort/loc 0 -3 0 0 dB
lor2/loc 0 0 0 -3 dB
loc -60 dBm / 3.84 MHz
Information Data Rate 12.2 12.2 12.2 12.2 kbps
Feedback error rate* 4 4 4 4 %
Number of FBI bits assigned
t0 *S” Field ! ! 2 2
Code word Set Long Long Short Short

itted.Feedback error rate is defined as

FBI bit error rate.

Table 7.6.3.2: DCH requirements in multi-path propagation conditions during SSDT Mode

Test Number % BLER
I
—7.50dB 107
2 -6.5dB 102
3 -10.5dB 1072
4 -9.2dB 1072

The reference for thisrequirement is[1] TS 25.101 subclause 8.6.3.1.

7.6.3.3 Test purpose

To verify that UE reliably demodulates the DPCH of the selected BS while site selection diversity is enabled during soft
handover.

7.6.3.4 Method of test

7.6.3.4.1 Initial conditions

1) Connect two SS's, multi-path fading simulators and an AWGN source to the UE antenna connector as shown in
Figure A.11.

2) Set up acall according to the Generic call setup procedure, and RF parameters are set up according to
Table 7.6.3.1 and Table 7.6.3.2.

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

4) Activate SSDT function.

5) Set up fading simulators as fading condition case 1, which isdescribed in Table D.2.2.1.
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7.6.3.4.2 Procedure
Measure BLER in points specified in Table 7.6.3.2.

7.6.3.5 Test Requirements
BLER shall not exceed the value at the DPCH_Ec/lor specified in Table 7.6.3.2.

7.7 Demodulation in Handover conditions

7.7.1 Demodulation of DCH in Inter-Cell Soft Handover-Rerformance

7.7.1.1 Definition and applicability

The bit error ratio characteristics of UE is determined during an inter-cell soft handover. During the soft handover a UE
receives signals from different Base Stations. A UE has to be able to demodulate two PCCPCH channels and to
combine the energy of DCH channels. Delay profiles of signals received from different Base Stations are assumed to be
the same but time shifted by 10 chips.

The receive characteristics of the different channels during inter-cell handover are determined by the Block Error Ratio
(BLER) values.

The UE shall be tested only according to the data rate, supported. The data-rate-corresponding requirements shall apply
to the UE.

7.7.1.2 Conformance requirements

For the parameters specified in Table 7.7.1.1; the average downlink  ppcH _E, power shall be below the specified

value for the BLER show
Table7.7.1.2

Table 7.7.1.1: DCH parameters in multi-path propagation conditions during Soft Handoff (Case 3)

Parameter Testl | Test2 | Test3 | Test4 Unit
Phase reference P-CPICH
Tort/loc @nd Tor2/1 o 0 0 3 6 dB
loc -60 dBm / 3.84 MHz
Information Data Rate 122 | 64 | 144 | 384 kbps

Table 7.7.1.2: DCH requirements in multi-path propagation conditions during Soft Handoff (Case 3)

DPCH _E,
Test Number . BLER
or
1 [~15.2 dB} 10”
) [~11.8 dB} 10"
[~11.3 dB} 10”
3 [-9.6 dB} 10"
[-9.2 dB} 10”
4 [-6.0 dB} 10"
[-5.5 dB} 10°

The reference for thisrequirement is[1] TS 25.101 subclause 8.7.1.1.
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7.7.1.3 Test purpose

To verify that the BLER does not exceed the value at the DPCH_Ec/lor specified piece-wiselinear BLER eurve
specified-by-thepeintsin Table 7.7.1.2.

7.7.1.4 Method of test

7.7.1.4.1 Initial conditions
[TBD]

7.7.1.4.2 Procedures

1) Connect the SS, multi-path fading simulator and an AWGN noise source to the UE antenna connector as shown
inFigure A.11.

2) Set up the call.
3) Set the test parameters for test 1-5 as specified in Table 7.7.1.1.

4) Count, at the SS, the number of information blocks transmitted and the number of correctly received information
blocks at the UE.

5) Measure BLER of DCH channel.

7.7.1.5 Test requirements

BB} For the parameters specified in Table 7.7.1.1 the BLER shall not exceed the value at the DPCH_Ec/lor specified
inTable7.7.1.2.

7.7.2 Combining of TPC commands not known to be the same

7.7.2.1 Definition and applicability
TBD
7.7.2.2 Conformance requirements

Test parameters are specified in Table 7.7.2.1. Cell1 and Cell2 TPC patterns are repeated 15 timesi.e., over 4 frames.
Transmitted power of UE in relative uplink slotsis recorded. If the transmitted power of agiven slot isincreased
compared to a previous slot, then a variable " Transmitted power UP" isincreased by one, otherwise avariable
"Transmitted power DOWN" is increased by one. The requirements for " Transmitted power UP" and "Transmitted
power DOWN" are shownin Table 7.7.2.2. Note that test is done without additional noise source loc.

Table 7.7.2.1: Parameters for TPC command combining (Static conditions)

Parameter Test 1 Unit

Initial power in uplink -5 dBm

DPCH_Ecl/lor =12 dB
Iorl/locmlorZ/loc —60 dBm / 3.84 MHz

Power-Control-Algorithm Algorithm 1 -
Cell 1 TPC commands

over 4 slots 0.0.1.1 —
Cell 2 TPC commands

over 4 slots 010.1 —
Information Data Rate 12.2 kbps
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Table 7.7.2.2: Test requirements for TPC command combining

Test Number

Transmitted

Transmitted

power UP power DOWN
1 =15 >30

7.7.2.3 Test purpose

TBD

7.7.2.4 Method of test
7.7.2.4.1 Initial conditions
TBD

7.7.2.4.2 Procedures

TBD

7.7.2.5 Test requirements
TBD
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7.7.1.5 Test requirements

[TBD]

7.8 +8-Power control in downlink-—constant BLER

Power control in the downlink isthe ability of the UE receiver to converge to required link quality set by the network
while using as low power as possible in downlink . If a BLER target has been assigned to a DCCH (See Annex C.3),
then it has to be such that outer loop is based on DTCH and not on DCCH.

7.8.1 Power control in the downlink, constant BLER targetbBefinitionr-and
Leabil

7.8.1.1 Definition and applicability

Power control in the downlink isthe ability of the UE receiver to converge to required link quality set by the network
while using as low power as possible in downlink._If a BLER target has been assigned to a DCCH (See Annex C.3),
then it has to be such that outer loop is based on DTCH and not on DCCH. The requirements and thistest apply to all
types of UTRA for the FDD UE.

7.8.1.2 Conformance requirements

For the parameters specified in Table 7.8.1.1 the average downlink  ppcH _E, jpower shall be below the specified value
IO{

for the BLER shown in Table 7.8.1.2. Power control in downlink is ON during the test.

Table 7.8.1.1: Test parameter for downlink power control,_constant BLER target

Parameter Test 1 Test 2 Unit
Tor /loc 9 -1 dB
loc -60 dBm / 3.84 MHz
Information Data Rate 12.2 kbps
Target quality on
DTCH 0.01 BLER
Propagation condition Case 4
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Table 7.8.1.2: Requirements in downlink power control,_constant BLER target

Parameter Test 1 Test 2 Unit
DPCH _E.
—_— [-16.0] [-9.0} dB
| or
g?gi”red quality on 0.01+30%FFS | 0.01+30%FFS BLER
Confidence level for
measured quality and
DPCH _E. 90 %

IOI’

The reference for thisrequirement is[1] TS 25.101 subclause 8.8.1.1.

7.8.1.3 Test purpose

To verify that the UE receiver is capable of converging to required link quality set by network while using as low power
as possible.

7.8.1.4 Method of test

7.8.1.4.1 Initial conditions

1) Connect SS, multipath fading simulator and an AWGN source to the UE antenna connector as shown in Figure
A.10.

2) Set up acall according to the Generic call setup procedure.
3) RF parameters are set up according to Table 7.8.1.1 and Table E.3.3.
4) Enter the UE into loopback test mode and start the loopback test.

5) SSsignalsto UE target quality value on DTCH as specified in Table 7.8.1.1. SS will vary the physical channel
power in downlink according to the TPC commands from UE. At the same time BLER is measured. Thisis
continued until the target quality value on DTCH is met, within the minimum accuracy requirement.

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

7.8.1.4.2 Procedure

1) After thetarget quality on DTCH is met, BLER is measured. Simultaneously the average downlink
DPCH _E.

| or
required confidence level.

power is measured. Thisis repeated until adequate amount of measurements is done to reach the

2) The measured quality on DTCH (BLER) and the measured average downlink DPCH _E¢ power are

or
compared to limitsin Table 7.8.1.2.

7.8.1.5 Test Requirements
a) The measured quality on DTCH does not exceed the valuesin Table 7.8.1.2.

DPCH _E,

or

b) The average measured downlink power does not exceed the valuesin Table 7.8.1.2.
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7.8.2 Power control in the downlink, initial convergence

7.8.2.1 Definition and applicability

This requirement verifies that DL power control works properly during the first seconds after DPCH connection is
established. The requirements and this test apply to all types of UTRA for the FDD UE.

7.8.2.2 Conformance requirements

For the parameters specified in Table 7.8.2.1 the downlink DPCH_Ec/lor power, which is averaged over [50 ms], shall
be within the range specified in Table 7.8.2.2. T1 equals to [500 ms] and it starts [10 ms] after the DPDCH connection
isinitiated. T2 equals to [500 ms] and it starts when T1 has expired. Power control is ON during the test.

Table 7.8.2.1: Test parameters for downlink power control, initial convergence

Parameter Test1 Test 2 Test 3 Test 4 Unit

Target quality value
on DTCH * * i - —

Initial DPCH_Ec/lor

o
o
[
o
o
[
o
SN
o
=
o]
—
m
Py

&
©

-25.9 2.1 221 dB

Information Data

N
N
IN)
=
IN)
[e2}
g
[e2}
g

64 kbps

Rate - - -
IAor/loc -1 daB
| . dBm/3.84
oc 60 MHz
Propagation .
condition [Static]
Table 7.8.2.2: Requirements in downlink power control, initial convergence
Parameter Test 1 and Test 2 Test 3and Test 4 Unit
DPCH _E. during T1 dB
I [-18.9 < DPCH_Ec/lor £-11.9] [-15.1 < DPCH Ec/lor £-8.1] -
DPCH _E. during T2 .
I [-18.9 < DPCH_Ec/lor < -14.9] [-15.1 < DPCH Ec/lor <-11.1] —
Confidence level for
measured
DPCH _E, [90] %
IOT

The reference for thisrequirement is[1] TS 25.101 subclause 8.8.2.1.

7.8.2.3 Test purpose

To verify that DL power control works properly during the first seconds after DPCH connection is established.

7.8.2.4 Method of test

7.8.2.4.1 Initial conditions

1) Connect SS, multipath fading simulator and an AWGN source to the UE antenna connector as shown in Figure
A.10.
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7.8.2.4.2 Procedure

1) Set up call using test parameters according to Table 7.8.2.1.

2) Measure PPCH _E. power averaged over [50 ms] during T1. T1 starts [10 ms] after DPDCH connection is
Lo

initiated and T1 equals to [500 ms]

3) Measure PPCH _E. power averaged over [50 ms] during T2. T2 starts, when T1 has expired and T2 equals to
|

or

[500 ms]

7.8.2.5 Test Requirements

a) Themeasured downlink PPCH _E. power shall be within the range specified in Table 7.8.2.2 during T1 with
|

or

90% confidence level.

b) The measured downlink DPCH _E; power shall be within the range specified in Table 7.8.2.2 during T2 with
|

or

90% confidence level.

7.8.3 Power control in the downlink, wind up effects

7.8.3.1 Definition and applicability

This requirement verifies that, after the downlink maximum power is limited in the UTRAN and it has been released
again, the downlink power control in the UE does not have a wind up effect, i.e. the required DL power hasincreased
during time period the DL power was limited. Stage 1 is used for the power control to converge, during Stage 2 the
maximum downlink power islimited by UTRAN and during Stage 3 the downlink power is released free and the
downlink power is measured to detect that the power is lower than specified. The requirements and this test apply to all
types of UTRA for the FDD UE.

7.8.3.2 Conformance requirements

Thistest isrun in three stages where stage 1 is for convergence of the power control |oop, in stage two the maximum

downlink power for the dedicated channel islimited not to be higher than the parameter specified in Table 7.8.3.1. All

parameters used in the three stages are specified in Table 7.8.3.1. The ppcH _E, during stage 3 shall during 90 % of
Ior

the time be lower than the value specified in Table 7.8.3.2. Power control of the UE is ON during the test.

Table 7.8.3.1: Test parameter for downlink power control, wind-up effects

Test 1
Par ameter Unit
Stage 1 Stage2 | Stage3
Timein each stage >15 5 05 [
IOI’ /IOC 5 d_B
loo 60 dBV3.84 MHz
Information Data Rate 12.2 kbps
Max downlink No No
PPCH —Er limitation | F12: limitation a8

3GPP



Release 1999 74 3G TS 34.121 V3.1.0 (2000-06)

Quality target on
DTCH 001 —

Propagation condition

Case4

Table 7.8.3.2: Requirements in downlink power control, wind-up effects

Par ameter Test 1, stage 3 Unit
DPCH _E,
. [-12.9] dB

or

Confidence level
for DPCH _E. [90] %
|

or

The reference for thisrequirement is[1] TS 25.101 subclause 8.8.3.1.

7.8.3.3 Test purpose

To verify that the UE downlink power control does not require too high downlink power during a period after the
downlink power islimited by the UTRAN.

7.8.3.4 Method of test

7.8.3.4.1 Initial conditions

1) Connect SS, multipath fading simulator and an AWGN source to the UE antenna connector as shown in Figure
A.10.

2) Set up acall according to the Generic call setup procedure.

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

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

7.8.3.4.2 Procedure

1) Measure DPCH _E, power during stage 3 according to Table 7.8.3.1.
[

or

7.8.3.5 Test Requirements

The measured downlink ppcH _ E, power shall be lower than the level specified in table 7.8.3.2 during stage 3 with
[

or

90% confidence level.
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7.8.4 Method of test

7.8.4.1 Initial conditions

1) Connect SS, multipath fading simulator and an AWGN source to the UE antenna connector as shown in Figure
A.10.

2) Set up acall according to the Generic call setup procedure.
3) RF parameters are set up according to Table 7.8.1 and Table E.3.3.
4) Enter the UE into loopback test mode and start the loopback test.

5) SSsignalsto UE target quality value on DTCH as specified in Table 7.8.1. SS will vary the physical channel
power in downlink according to the TPC commands from UE. At the same time BLER is measured. Thisis
continued until the target quality value on DTCH is met, within the minimum accuracy requirement.

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

7.8.4.2 Procedure

1) After thetarget quality on DTCH is met, BLER is measured. Simultaneously the average downlink

DPCH _Ec power is measured. Thisis repeated until adequate amount of measurements is done to reach the

I or
required confidence level.

DPCH _E,

or

2) The measured quality on DTCH (BLER) and the measured average downlink power are

compared to limitsin Table 7.8.2.

7.8.5 Test Requirements
a) The measured quality on DTCH does not exceed the valuesin Table 7.8.2.

DPCH _E,

or

b) The average measured downlink power does not exceed the valuesin Table 7.8.2.

79— Void

7.920 Downlink compressed mode

Downlink compressed mode is used to create gaps in the downlink transmission, to alow the UE to make
measurements on other frequencies.

7.920.1 Single link performance

7.910.1.1  Definition and applicability

Thereceiver single link performance of the Dedicated Traffic Channel (DCH) in compressed mode is determined by the
Block Error Ratio (BLER)_and transmitted DPCH_Ec/lor power in the downlink;-average-power-in-the-dewntink-and

HRomaTdm e s e e o slia

The compressed mode parameters are given in clause C.54. Tests 1 and 2 are using Set 1 compressed mode pattern
parameters from Table C.21 in clause C.5 while tests 3 and 4 are using Set 2 compressed mode patterns from the same
table.
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The requirements and this test apply to all types of UTRA for the FDD UE.

7.910.1.2 Conformance requirements

DPCH _E,

or
valueforthereported BLER shown in Table 7.920.2 and the measured quality on DTCH shall be asrequired in Table

7.9.2. Fhe uplink BPBCH 1o al

For the parameters specified in Table 7.910.1 the-average downlink power shall be below the specified

Downlink power control is ON during the test. Uplink TPC commands shall be error free. System simulator shall
increase the transmitted power during compressed frames by the same amount that UE is expected to increase its SIR
target during those frames.

NOTE:

Table 7.910.1: Test parameter for downlink compressed mode

Parameter Test 1 Test 2 Test 3 Test 4 Unit
Delta SIR1 0 0 dB
Delta SIR afterl 0 0 dB
Delta SIR2 0 0 0 0 dB
Delta SIR after2 0 0 0 0 dB
Tor /1o 9 dB
dBm/3.84

| _

oc 60 MHz
Information Data Rate 12.2 kbps
FEC On -
Propagation condition Case 2
Target quality value on
DTCH 0.01 BLER

Table 7.916.2: Requirements in downlink compressed mode
Parameter Test 1 Test 2 Test 3 Test 4 Unit
DPCH _E.
— dB
IOI’

Target quality
Downlnk BLER
e et s dsntas e aled Bl
Measured quality on DTCH 0.01 £+30% BLER
Confidence level for
measured quality and [90] %
DPCH Ecl/lor

The reference for thisrequirement is[1] TS 25.101 subclause 8.9.1.1.

7.910.1.3  Test purpose

It isthe purpose of the test, to verify, that, due to temporary dynamic re-organisation of certain parametersin the DL
compressed mode the BLER at the UE is preserved.

Astheinner loop power control isrunning, controlling the DL power, it is furtheron verified, whether the preserved
BLER is achieved by a sufficient low average DL power.
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7.910.1.4 Method of test

7.910.1.4.1 Initial conditions
[TBD]

7.910.1.4.2 Procedure
[TBD]

7.910.1.5  Test requirements
[TBD]

7.1011 Blind transport format detection

7.1041.1 Definition and applicability

Performance of Blind transport format detection is determined by the Block Error Ratio (BLER) values and by the
measured average transmitted DPCH_Ec/lor value.

7.1011.2 Conformance requirements

For the parameters specified in Table 7.1011.1 the average downlink ppcH _E, _power shall be below the specified

vaue for the BLER and FDR show!
by-thepeintsin Ttable 7.1041.2.

Table 7.11.1: Test parameters for Blind transport format detection

Parameter Testl | Test2 | Test3 Test4 | Test5 | Test6 Unit
Tor /N oc -1 -3 dB
loc -60 dBm / 3.84 MHz
. 12.2 7.95 1.95 12.2 7.95 1.95
Information Data Rate (rate 1) | (rate 2) (rate 3) (rate 1) (rate 2) | (rate 3) kbps
propagation condition static multi-path fading case 3 -
TFCI off -

Table 7.104%.2: The Requirements for DCH reception in Blind transport format detection

DPCH _E,
Test Number . BLER FDR
1 [-17.7dB] 10” 10
2 [-17.8dB] 10° 10
3 [-18.4dB] 10” 10"
4 [-13.0dB] 10” 10"
5 [-13.2dB] 10” 10"
6 [-13.8dB] 10” 10"

* The value of DPCH_Ec/Ior, loc, and lor/loc are defined in case of DPCH is transmitted

Note: In thetest, 9 deferent Transport Format Combinations (Table.7.1011.3) are sent-infermed during the call
set up procedure, so that UE has-have to detect correct transport format in this 9 candidates.
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Table.7.1041.3: Transport format combinations informed during the call set up procedure in the test

1 2 ) 4 5 6 7 8 9
DTCH 12.2k 10.2k 7.95k 7.4k 6.7k 5.9k 5.15k 4.75k 1.95k
DCCH 2.4k

7.1011.3 Test purpose

To verify the ability of the blind transport format detection to receive a predefined test signal, representing a static
propagation channel for the wanted and for the co-channel signals from serving and adjacent cells, with ablock error
ratio (BLER) and false transport format detection ratio (FDR) not exceeding a specified value.

To verify the ability of the blind transport format detection to receive a predefined test signal, representing a malti-path
propagation channel for the wanted and for the co-channel signals from serving and adjacent cells, with ablock error
ratio (BLER) and false transport format detection ratio (FDR) not exceeding a specified value.

7.1011.4 Method of test

7.1021.4.1 Initial conditions

1. Connect the SS and AWGN noise source to the UE antenna connector as shown in Figure A.9 in the case for test
1-3. Connect the SS, multipath fading simulator and an AWGN noise source to the UE antenna connector as
shown in Figure A.10 in the case of test 4-6.

2. Set up acall according to the Generic call setup procedure.

3. Set thetest parameters for test 1-6 as specified Table 7.1011.1 and Table 7.1011.2.
4. Enter the UE into loopback test mode and start the loopback test.
5

. Inthe case of test 4-6, Setup fading simulator as fading condition case 3 which are described in Table D.2.2.1.

7.10141.4.2 Procedure

Measure BLER and FDR of DCH.

7.1011.5Test requirements

BLER and FDR shall not exceed the values at the DPCH_Ec/lor specified-valueat-the DPCH-Ec/lorspecified in Table
7.1011.2,
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Annex D (normative):
Propagation Conditions

D.1

D.2

General

Propagation Conditions

D.2.1 Static propagation condition

The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment.
No fading and multi-paths exist for this propagation model.

D.2.2 Multi-path fading propagation conditions

Table D.2.2.1 shows propagation conditions that are used for the performance measurements in multi-path fading
environment. All taps have classical Doppler spectrum.

Table D.2.2.1: Propagation condition for multi-path fading environments

Case 1, speed Case2,speed3 | ;003 120 kmih Case 4, 3 km/h Case 5,50 km/h
3km/h km/h
Relative | Average | Relative | Average | Relative | Average | Relative | Average | Relative | Average
Delay Power Delay Power Delay Power Delay Power Delay Power
[ns] [dB] [ns] [dB] [ns] [dB] [ns] [dB] [ns] [dB]
0 0 0 0 0 0 0 0 0 0
976 -10 976 0 260 -3 976 0 976 -10
20000 0 521 -6
781 -9
Note Case 5isonly used in Requirements for support of RRM.

D.2.3 Moving propagation conditions

The dynamic propagation conditions for the test of the baseband performance are non fading channel models with two
taps. The moving propagation condition has two taps, one static, PathO, and one moving, Pathl. The time difference
between the two paths is according Equation D.2.3.1. The taps have equal strengths and equal phases.

Po Plé

>
-
X

> “Fe A @asn( e

O 2 O

Figure D.2.3.1: The moving propagation conditions
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A .
AT = B+§(1+sin(Aw[ﬂ))A1—‘rEH_(l—+ﬂ-ﬂ(Aee@»E Equation D.2.3.1

o 2 C

The parameters in the equation are shown in.

A 5us
B lus
Aw 40- 10°s™

D.2.4 Birth-Death propagation conditions

The dynamic propagation conditions for the test of the baseband performance is a non fading propagation channel with
two taps. The moving propagation condition has two taps, Pathl and Path2 while alternate between 'birth' and 'death'.
The positions the paths appear are randomly selected with an equal probability rate and are shown in Figure D.2.4.1.

Figure D.2.4.1: Birth death propagation sequence
NOTE:

1. Two paths, Pathl and Path2 are randomly selected from the group [-5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5] us. The paths
have equal strengths and equal phases.

2. After 191 ms, Pathl vanishes and reappears immediately at a new location randomly selected from the group
[-5,-4,-3,-2,-1,0, 1, 2, 3, 4, 5] ps but excludes the point Path2.

3. After additional 191 ms, Path2 vanishes and reappearsimmediately at a new location randomly selected from
thegroup [-5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5] ps but excludes the point Pathl.

4. Thesequencein 2) and 3) is repeated.
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Annex E (normative):
Downlink Physical Channels

E.1 General

This Normative annex specifies the downlink physical channels that are needed for setting a connection and channels
that are needed during a connection.

E.2  Connection Set-up

Table E.2.1 describes the downlink Physical Channels that are required for connection set up.

Table E.2.1: Downlink Physical Channels required for connection set-up

Physical Channel

CPICH

PCCPCH

SCH

SCCPCH

PICH

AICH

DPCH

E.3  During connection

The following clauses describe the downlink Physical Channels that are transmitted during a connectioni.e., when
measurements are done. For these measurements the offset between DPCH and SCH shall be zero chips at base station
meaning that SCH is overlapping with the first symbolsin DPCH in the beginning of DPCH dlot structure.

E.3.1 Measurement of Tx Characteristics

Table E.3.1 is applicable for measurements on the Transmitter Characteristics (clause 5) with the exception of
subclauses 5.3 (Frequency Stability), 5.4.1 (Open Loop Power Control in the Uplink), and 5.5.2 (Transmit ON/OFF
Time mask). For these cases, the power levels of lor and DPCH are defined individually.

NOTE: Applicability to subclause 5.7 (Power setting in uplink compressed mode) is FFS.

Table E.3.1: Downlink Physical Channels transmitted during a connection

Physical Channel Power
Tor —93 dBm / 3.84MHz
CPICH CPICH Ec/DPCH Ec =7dB
PCCPCH PCCPCH Ec/DPCH Ec =5dB
SCH SCH_Ec/DPCH_Ec =5dB
PICH PICH Ec/DPCH Ec =2dB
DPCH —103.3 dBm / 3.84MHz

E.3.2 Measurement of Rx Characteristics

Table E.3.2 is applicable for measurements on the Receiver Characteristics (clause 6) with the exception of
subclause 6.3 (Maximum input level).
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Table E.3.2: Downlink Physical Channels transmitted during a connection

Physical Channel Power
CPICH CPICH Ec/DPCH Ec =7dB
PCCPCH PCCPCH Ec/DPCH Ec =5dB
SCH SCH Ec/DPCH Ec=5dB
PICH PICH Ec/DPCH Ec =2dB
DPCH Test dependent power

E.3.3 Measurement of Performance requirements

Table E.3.3 is applicable for measurements on the Performance requirements (clause 7), including subclause 6.3
(Maximum input level), excluding subclauses 7.6.1 (Demodulation of DCH in open loop transmit diversity mode) and
7.6.2 (Demodulation of DCH in closed loop transmit diversity mode).

Table E.3.3: Downlink Physical Channels transmitted during a connection?

Physical Channel

Power Note

P-CPICH P-CPICH_Ec/lor =-10dB

Use of P-CPICH or S-CPICH as
phase reference is specified for
each requirement and is also set by
higher layer signalling.

S-CPICH S-CPICH _Ec/lor =-10dB degrees offset from the phase of P-

When S-CPICH is the phase
reference in a test condition, the
phase of S-CPICH shall be 180

CPICH. When S-CPICH is not the
phase reference, it is not
transmitted.

PCCPCH PCCPCH_Ec/lor = -12 dB

This power shall be divided equally

SCH SCH_Ec/lor =-12dB between Primary and Secondary
Synchronous channels

PICH PICH_Ec/lor =-15dB
When S-CPICH is the phase
reference in a test condition, the

DPCH Test dependent power phase of DPCH shall be 180

degrees offset from the phase of P-
CPICH.

Necessary power so that total
OCNS transmit power spectral density
of BS (lor) adds to one

E.3.4 Connection with open-loop transmit diversity mode

Table E.3.4 is applicable for measurements for subclause 7.6.1(Demodulation of DCH in open loop transmit diversity

mode)

1 power levels are based on the assumption that multipath propagation conditions and noise source representing interference from other cells loc are

turned on after the call set-up phase.
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Table E.3.4: Downlink Physical Channels transmitted during a connection?

Physical Channel Power Note
P-CPICH (antenna 1) P-CPICH_Eci/ly =-13 dB

P_CPICH (antenna 2) | P-CPICH Ecller = —13 dB 1. Total P-CPICH_Ecflor = -10 dB
PCCPCH (antenna 1) PCCPCH_Eci/lor =-15dB 1. STTD applied
PCCPCH (antenna 2) PCCPCH Ecllor =-15dB 2. Total PCCPCH_E//lor = -12 dB
1. TSTD applied.
_ 2. This power shall be divided
SCH (antenna 1/ 2) SCH_Edlor =-12dB equally between Primary and
Secondary Synchronous channels
PICH (antenna 1) PICH Eci/lo =-18 dB 1. STTD applied
PICH (antenna 2) PICH Ec/lor =-18 dB Total PICH_E/lor = =15 dB
DPCH Test dependent power STTD applied

Total power from both antennas

Necessary power so that total
OCNS transmit power spectral density
of BS (lor) adds to one

=N EN

This power shall be divided
equally between antennas

E.3.5 Connection with closed loop transmit diversity mode

Table E.3.5 is applicable for measurements for subclause 7.6.2 (Demodulation of DCH in closed loop transmit diversity
mode)

Table E.3.5: Downlink Physical Channels transmitted during a connection3

Physical Channel Power Note
P-CPICH (antenna 1) P-CPICH _Ecl/lor=-13 dB
— — = . P- =-
P-CPICH (antenna 2) P-CPICH _Ec2/lor=-13 dB 1. Total P-CPICH_Ec/lor = -10 dB
PCCPCH (antenna 1) PCCPCH Ecl/lor =-15dB | 1. STTD applied
1. STTD applied, total

PCCPCH (antenna 2) PCCPCH_Ec2/lor =-15dB PCCPCH Ec/lor = ~12 dB

SCH (antenna 1/ 2) SCH_Ec/lor =-12dB 1. TSTD applied

PICH (antenna 1) PICH_Ecl/lor=-18 dB 1. STTD appl!ed

PICH (antenna 2) PICH_Ec2/lor=-18 dB glciTEg/ﬁﬁp:“?i'Stztgl

DPCH Test dependent power 1. Total power from both antennas
e P i ooty | L T poer shal e e

equally between antennas

of BS (lor) adds to one

2 power levels are based on the assumption that multipath propagation conditions and noise source representing interference from other cells loc are
turned on after the call set-up phase.

3 Power levels are based on the assumption that multipath propagation conditions and noise source representing interference from other cells loc are
turned on after the call set-up phase.
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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 may turn itstransmitter on after point E.

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

5.4.4.3 Test purpose
[TBD]

5.4.4.4 Method of test
5.4.4.4.1 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 Table
5.4.4.2.

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

Parameter Level / Status Unit
544472 Procedure
[TBD]
5.4.4.5 Test requirements
[TBD]

55 Transmit ON/OFF Power

551 Transmit OFF Power

5511 Definition and applicability

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

The requirements and thistest apply to all types of UTRA for the FDD UE.
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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 afilter that has a Root-Raised Cosine (RRC) filter response with aroll off o = 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 thisrequirement is[1] TS 25.101 subclause 6.5.1.1.

5.5.1.3 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.

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

55.14.1 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 |eakage power, derived in step 2), shall be below —56 dBm.

5.5.2 Transmit ON/OFF Time mask

5521 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 slettedcompressed mode

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

5.5.2.2 Conformance requirements

The transmit power levels versus time shouldshall 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.
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Up-Link ‘
Up-Link
DPCCH_____

Average ON Power

50pus |« Minimum < 50 us Average OFF Power
Power

Average OFF Power

OFF Power

Start of PRACH access slot

4096 chips

PRACH
preamble

Average ON Power

Minimum
Power

25 usle—r-a>» 25us
Sps M H OFF Power

Figure 5.5.1: Transmit ON/OFF template for PRACH preambles

Slot boundaries

T

Up-Link DPDCH or
p-Link DPCCH or
RACH message control part

Average ON Power

Minimum
Power

> 25pus
s < Sps K OFF Power
25 us I —

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

OFF Power is defined 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 (subelapse 5:.4-1Table 5.4.1.1).
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- During preamble ramping of the RACH and between final RACH preamble and RACH message part
compressed-mede; Accuracy depending on size of the pewer-steprequired power difference (subelause 5.6Table
5.5.2.1).

- After transmission gaps in compressed mode: Accuracy asin Table 5.7.1.

- Power step to Maximum Power: Maximum power accuracy (subelause 5:2T able 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
AP [dB] tolerance [dB]
0 +/-1dB
1 +/-1dB
2 +/- 1.5 dB
3 +/- 2 dB
4<AP <10 +/-2.5dB
11 <AP <15 +/-3.5dB
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 requirement 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 level s 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

5.5.2.4.1 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, and RF parameters are set up according to
Table5.5.2.12.

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

Parameter Level / Status Unit
Tor See Table 5.5.2.2 dBm / 3.84 MHz
Inner-Loop Power Control Disabled
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Table 5.5.2.23: Test parameters for Transmit ON/OFF Time mask (SS)

Parameter Upper dynamic range middle Sensitivity level
Tor [-25.0 dBm / 3.84 MHz] [-65.7 dBm / 3.84 MHz] | [-106.7 dBm / 3.84 MHz]
CPICH_RScCP ¥ [-28.3 dBm] [-69 dBm] [-110 dBm]
Primary CPICH DL TX power [+25 dBm] [+31 dBm] [+19 dBm]
Simulated path loss =
Primary CPICH DL TX power [+53.3 dB] [+100 dB] [+129 dB]
— CPICH_RSCP
UL interference [-75 dBm] [-101 dBw] [-110 dB]
Constant Value [-10 dB] [-10 dB] [-10 dB]
Eg\f’vifted nominal UE TX [-31.7 dBm] [-11 dBm] [+9 dBm] ?

NOTE 1: Whilethe SStransmit power shall cover the receiver input dynamic range, the logical parameters:
broadcasted transmit power, IgTs, constant factor 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; 9dBm + 12dB = 21dBm = max power class 4).

NOTE 3: The power level of SCCPCH should be defined because SCCPCH 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 SCCPCH is temporarily set to the same as DL DPCH. However, it
is necessary to check whether the above SCCPCH 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.

5.5.24.2 Procedure

1) Set the TX output level of the SSto obtain 1, at the UE antenna connector. T,, shall be according to Table 5.5.2.2
3([-25dBm/ 3.84 MHZz)).

2) Measure the RACH output power of the UE according to Annex B._The measurements shall not include the
transient periods.

3) Measure OFF power immediate before and after RACH (ON power) except transient period.
4) Repeat the above measurement for all SSlevelsin Table 5.5.2.23.

5.5.2.5 Test requirements

| The deviation with respect to the Expected nominal UE TX power (Table 5.5.2.23), derived in step 2), shall not exceed
the prescribed tolerance in Table 5.4.1.1. (Subclause 5.4.1.2).

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

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
change in datarate. DTX, where the DPCH isturned 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 thistest apply to all types of UTRA for the FDD UE.
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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 a change in 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 step(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 bydue to a change in TFC is defined as the
relative power differences between the averaged power of the original (reference) timesot and the averaged power of
the target timeslot-witheut, not including the transient duration. And-they-areT he transient duration is from 25us before
the slot 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 = 0.22 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 +/- 0.5 dB

1 +/-0.5dB

2 +/-1.0dB

3 +/-1.5dB

4 < AP < 1010 +/-2.0dB

11 <- AP <- 1515 +/- 3.0 dB

16 < AP <20 +/- 4.0 dB

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 —6-5.46 dB. Therefore, only one power control step sizeis selected as minimum regquirement
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 Bq down) AP [dB] tolerance
Bc=0.5333,Ba=1.0 7 +/-2 dB

Slot boundaries

Up-Link I Up-Link |
Up-Link Up-Link
DPCCH - o DPCCH

Average Power Average Power
<> Minimum e Minimum
50 us Power 50 pus Power 25
e 25 ps g Hs
25 us|«—r <>
- | Average Power 25pus | Average Power
Average Power Average Power — ceeeeeeees

Figure 5.6.1: Transmit template during TFC change
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| The UL reference measurement channel (12.2 kbps) is a fixed rate channel. Therefore, DTX, where the DPDCH is
turned off, istested, as shown in Figure 5.6.2.

Slot boundaries

Up-Link 5 Up-Link

oeoce [ I oot [ [ ]
Up-Link Up-Link

DPCCH i s DPCCH

Average Power ry Average Power A

Average Power Average Power

Minimum AP 50 us Minimum Minimum Minimum
50 ps HS ey Power Power ap Power

Power

25 s »er 5us|  25us lerad 5ps

Average Power Average Power

Figure 5.6.2: Transmit template during DTX

The reference for thisrequirement 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 SSto 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.

56.4.2 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 aternating “0” and “1” TPC commandsin the downlink so asto satisfy the condition of obtaining
TPC cmd =0.

3) Measure the average output power at the antenna connector of the UE by Tester 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 thistest apply to all 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. Theratio of the amplitude between the DPDCH codes and the DPCCH code will aso 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.

addrtronaJ steps of 1OL oqm( Nnum prev.] Nn.mt Curr) dB where Nilot.prev. 1S the number of prlot bi ts in the previously

transmitted slot, and Npijor.curr 1S 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 timedot, when neither the original timeslot nor the reference timeslot are in atransmission gap. The
transient duration is not included, and is from 25us before the slot 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 o = 0.22and
a bandwidth equal to the chip rate.

In addition to any power change due to the ratio N nNpiiotpres / NojtorcNopiior.cur, 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 Aresyme 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 difference in the total transmitted power (DPCCH + DPDCH) after a
transmission gap of up to 14 sots 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
+/- 3 dB

thestepszersspeerﬁeémlabte%@%mparagraph%@%The power stepdﬁference is def| ned asthe rel ative power

differences between the average power of the original (reference) timeslot before the transmission gap and -the averaged

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 25us before the slot boundarv to 25us after the slot boundary.

es . tion- The relative power is
mmred wrth afllter that has a Root Rarsed Cosr ne (RRC) frlter response wrth aroll off a = 0.22 and a bandwidth
equal to the chip rate.

The transmit power Ievelsversus time shall meet the mask specrfred in Frgure 5.7.1. Whehpewer—mereaaesmepewer

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

The mean power in the transmission gaps, not including the 50 ps 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 Power
Control Mode, 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

Transmitter power control range for 3dB step size

TPC_cmd
Lower Upper
+1 +1.5dB +4.5 dB
0 -0.5dB +0.5 dB
-1 -1.5dB -4.5dB
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Table 5.7.3: Transmitter average power control range for 3dB step size

Transmitter power control range
TPC_cmd group after 7 equal TPC_cmd groups
Lower Upper
+1 +16 dB +26 dB
0 -2 dB +2 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 changes in 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

57.4.1 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-RFparameters-are set-up-according to
Fable5:74. The 12.2 kbps UL reference measurement channel is used, with gain factors 3. = 0.5333 and 34 = 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.

5742 Procedure

<Editor's Note: The following procedure and test requirements are still under discussion. This might not be consistent
with the core specification TS25.101 until the next revision.>

1) Set the attenuation in the downlink signal (Tor) to yield an open loop output power, measured at the UE antenna
connector, of =10 dBm.

2) Signal the uplink power control parameters to use Algorithm 1 and a step size of 2 dB.
3) Use Slot Format #0 on the uplink DPCCH.

4) During the time period between CFN #57 and CFN #253, signal the following sets of compressed mode
parameters. These sets of compressed mode parameters define 5 compressed mode patterns which are used for
the test between CFN #254 and CFN #56.

Pattern A

This set of compressed mode parameters resultsin a set of 5 uplink frames in which the first 2 frames are compressed,
with a 10-slot transmission gap beginning at the 11" slot of the first compressed frame, as shown in Figure 5.7.2.
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38

TX gap
>

Figure 5.7.2: Pattern A for compressed mode test

Thisis used to test the implementation of PRM =0 and PCM = 0.

Parameter Value
TGL 10 slots
CFN 0
SN 10
TGP1 5 frames
TGD 0
PD 5 frames
PCM 0
PRM 0
UL/DL Mode UL/DL
Compressed Mode Method SF/2
Scrambling code change No code change
Downlink frame type A
DeltaSIR 0
DeltaSIRafter 0

Pattern B

This set of compressed mode parameters resultsin a series of 10 sets of 3 framesin which thefirst 2 framesin each set

are compressed, with a 10-slot transmission gap beginning at the 11" slot of the first compressed frame.

CFN 5

TX gap

Figure 5.7.3: Pattern B for compressed mode test

Thisis used to test the implementation of 3dB output power steps and PCM = 1.

Parameter Value
TGL 10 slots
CFN 5
SN 10
TGP1 3
TGD 0
PD 30
PCM 1
PRM 0
UL/DL Mode UL/DL
Compressed Mode Method SF/2
Scrambling code change No code change
Downlink frame type A
DeltaSIR 0
DeltaSIRafter 0

Pattern C

This set of compressed mode parameters resultsin 4 sets of 4 framesin which the first 2 framesin each set are
compressed, with a 10-slot transmission gap beginning at the 11" slot of the first compressed frame.
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CFN 36 37
| |

TX gap
>

Figure 5.7.4: Pattern C for compressed mode test

Thisis used to test the implementation of PRM = 1.

Parameter Value
TGL 10 slots
CFEN 36
SN 10
TGP1 4
TGD 0
PD 16
PCM 0
PRM 1
UL/DL Mode UL/DL
Compressed Mode Method SF/2
Scrambling code change No code change
Downlink frame type A
DeltaSIR 0
DeltaSIRafter 0

Pattern D

This set of compressed mode parameters resultsin a set of 2 framesin which the first frame is compressed, with a 4-slot
transmission gap beginning in the 1% slot of the compressed frame.

CFN 53 54

TX
gap

Figure 5.7.5: Pattern D for compressed mode test

Thisis used to test the implementation of atransmission gap at the start of aframe.

Parameter Value
TGL 4 slots
CFN 53
SN 0
TGP1 2
TGD 0
PD 2
PCM 0
PRM 1
UL/DL Mode UL/DL
Compressed Mode Method SF/2
Scrambling code change No code change
Downlink frame type A
DeltaSIR 0
DeltaSIRafter 0
Pattern E

This set of compressed mode parameters resultsin a set of 2 framesin which the first frame is compressed, with a 4-slot
transmission gap beginning at the 12" slot of the compressed frame.
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56

Tx gap
<>

Figure 5.7.6: Pattern E for compressed mode test

Thisis used to test the implementation of atransmission gap at the end of a frame.

Parameter Value
TGL 4 slots
CFEN 55
SN 11
TGP1 2
TGD 0
PD 2
PCM 0
PRM 1
UL/DL Mode UL/DL
Compressed Mode Method SF/2
Scrambling code change No code change
Downlink frame type A
DeltaSIR 0
DeltaSIRafter 0

5) Transmit TPC commands on the downlink as follows:

CFN TPC commands in downlink | Compressed Mode Pattern

254 (and all previous even-numbered CFNs) | 010101010101010
255 (and all previous odd-numbered CFNs) 101010101010101
0 0111211121-----
I 0000000001
2 010101010101010 A
3 101010101010101
4 010101010101010
5,8,11, 14,17 1112112112111-----
6,9,12,15,18 | ----- 0000000101
7,10,13, 16,19 010101010101010
20 1010101010----- B

23, 26, 29, 32 0000000000-----
21,24,27,30,33 | ----- 1111111010
22,25,28,31,34 101010101010101
35 010101010101010
36 1000000000-----
A 1110101010
38 101010101010101
39 010101010101010
40 1000000000-----
S B 0000000101 C
42 010101010101010
43 101010101010101
44, 48 0111211121-----
4549 | -==-- 0001010101
46, 50 010101010101010
47,51 101010101010101
52 111111010101010
53 ----01010101010 D
54 101010101011111
55 11010101010---- E
56 010101010101010

6) Measure the mean output power in every slot (not including 50 ps transition periods) which is:

- thelast dot before a compressed frame; or
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- thefirst dot in acompressed frame; or

the last dot before a transmission gap; or

- thefirst dot after atransmission gap; or

the last dot of a compressed frame; or
- thefirst dot after acompressed frame.

Measure the mean output power in every uplink transmission gap (not including 50 ps transition periods).

5.7.5  Test requirements
For ease of reference, the following uplink output power measurements are defined in Figure 5.7.7. In thisfigure:

- P isthe mean power in the uplink transmission gap, excluding the 50 us transient periods.

When the transmission gap is not at the beginning of a compressed frame:

- P, isthe mean power in the last dot before the compressed frame (or pair of compressed frames), excluding the
50 pstransient period.

- P, isthe mean power in the first slot of the compressed frame.
- P.isthe mean power in the last dlot before the transmission gap.

When the transmission gap is not at the end of a compressed frame:

- Pyisthe mean power in the first slot after the transmission gap.
- P isthe mean power in the last dot of the compressed frame.

- P isthe mean power in the first slot after the compressed frame (or pair of compressed frames), excluding the
50 pstransient period.

When the transmission gap is at the beginning of the compressed frame:

- Pyisthe mean power in the last slot before the compressed frame.

When the transmission gap is at the end of the compressed frame:

- P, isthe mean power in the first slot after the compressed frame.

Compressed Frame(s) o

&
o Lt

2560 chips : 2560 chips 2560 chips, -2 2560 chips 2560 chips £ 2560 chips

DI S
%

)
DPL(J:LCH O I;Q\L </\

uL
DPDCH [

P, [dB] p.ldB] : __Pa[dB] i_Pe[dB]
Tota _PeldBl : :  m[dB]
Power P.[dB] : : P[dB]: ! TRTE
50us 50us 50us 50us

Figure 5.7.7: Uplink transmit power in uplink compressed mode

1. InCFNsO, 23, 26, 29, 32, 44 and 48, P, — P, should be within therange 4 + 2 dB.
2. InCFNs5, 8, 11, 14, 17, 20, 36 and 40 P, — P, should be within the range 0 + 0.5 dB.

3. InCFNs1, 6,9, 12, 15, 18, 21, 24, 27, 30 and 33, P4 — P, should be within therange 0 + 0.5 dB.
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4, InCFNsO, 1,5, 6, 8,9, 11, 12, 14, 15, 17, 18, 20, 21, 23, 24, 26, 27, 29, 30, 32, 33, 36, 37, 40, 41, 44, 45, 48,
49, 53 and 55, P, should be less than —56 dBm.
5. InCFNs 2,7, 10, 13, 16, 19, 42, 46 and 50, P; — P, should be within the range 0 + 0.5 dB.
6. In CFNs 22, 25, 28, 31, 34, 38 and 54, P; — P, should be within therange — 4 + 2 dB.

7. Indots5-12 of CFN 1, the difference in mean output power between adjacent sots should be within the range
givenin Table5.4.2.1 for TPC_cmd = -1 with a2 dB step size.

8. Indots5-12 of CFNs®6, 9, 12, 15 and 18, the difference in mean output power between adjacent slots should be
within the range givenin Table 5.7.2 for TPC_cmd = -1.

9. Indots5-12 of CFNs6, 9, 12, 15 and 18, the change in mean output power over the 7 dots should be within the
range givenin Table 5.7.3 for TPC_cmd = -1.

10.Indots 5-12 of CFNs 21, 24, 27, 30 and 33, the difference in mean output power between adjacent slots should
be within the range givenin Table 5.7.2 for TPC_cmd = 1.

11.Indots 5-12 of CFNs 21, 24, 27, 30 and 33, the change in mean output power over the 7 slots should be within
therange givenin Table 5.7.3 for TPC_cmd = -1.

12.1n CFN 37, P4 — P, should be within the range +12 + 3 dB.
13.1n CFN 41, P4 - P, should be within the range +13 + 3 dB.
14.1n CFN 45, P4 — P, should be within the range —12 + 3 dB.
15.1n CFN 49, P4 - P, should be within the range —13 + 3 dB.
16.1n CFN 53, Py — Py should be within the range -3 + 1.5 dB.
17.1n CFN 55, P, — P, should be within the range +4 + 2 dB.

18.1n CFN 56, P,, — P, should be within the range -6 + 2 dB.
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