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8.8 Power control in downlink

Power control in the downlink is the 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 A.3),
then it has to be such that outer loop is based on DTCH and not on DCCH. Additional-perfermancerequirements-are
expected-to be added to this subclause:

8.8.1 Power control in the downlink, constant BLER target

8.8.1.1 Minimum requirements

For the parameters specified in Table 8.26 the downlink ppcH _E, power shall be below the specified value in

Ior

Table 8.27 and the measured BLER value shall be as required in Table 8.27.

NOTE: Power control in downlink is ON during the test.

Table 8.26: Test parameter for downlink power control

Parameter Unit Test 1 Test 2
Tor /1o dB 9 1
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2
Target quality value on
DTCH BLER 0.01
Propagation condition Case 4
Table 8.27: Requirements in downlink power control
Parameter Unit Test 1 Test 2
DPCH _E,
. dB -16.0 -9.0
Measured quality on
DTCH BLER FFS FFS
Confidence level for
measured quality and
DPCH _E % 90
IDI’

8.8.2 Power control in the downlink, initial convergence

This requirement verifiesthat DL power control works properly during the first seconds after DPCH connection is
established

8.8.21 Minimum Requirements

For the parameters specified in Table 8.NEW-1 the downlink DPCH_Ec/lor power, which is averaged over [50 ms|,
shall be within the range specified in Table 8.NEW-2. T1 equalsto [500 ms] and it starts[10 ms] after the DPDCH
connection isinitiated. T2 equalsto [500 ms] and it starts when T1 has expired. Power control is ON during the test.

3GPP
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Table 8.NEW-1: Test parameters for downlink power control

Parameter Unit Test 1 Test 2 Test 3 Test 4
Target quality value
on DTCH BLER 0.01 0.01 0.1 0.1
Initial DPCH_Ec/lor dB -5.96.6 -25.926.6 -2.13% -22.123-%
Information Data Rate kbps 12.2 12.2 64 64
IAor/loc dB -1

dBm/3.84

loc MHz -60
Propagation condition [Static]

Table 8.NEW-2: Requirements in downlink power control

Parameter Unit Test 1 and Test 2 Test 3 and Test 4
DPCH _E; during T1 4B [-19.1 < DPCH Ecllor<-13.6} | [-15.6-<DPCH Eclior<-10.1}

l, [-18.9 < DPCH_Ec/lor <-11.9] | [-15.1 < DPCH_Ec/lor < -8.1]
DPCH _E. during T2 4B [-19.1 < DPCH Ecllor<-16.1} | [-15.6-<DPCH Eclior<-12.6}

IOI’

[-18.9 < DPCH_Ec/lor < -14.9]

[-15.1 < DPCH_Ec/lor < -11.1]

Confidence level for
measured
DPCH _E,
|

or

%

[90]x60

3GPP
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8.7 Demodulation in Handover conditions

8.7.1 Demodulation of DCH in Inter-Cell Soft Handover Performance

The bit error rate 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 average Block Error
Ratio (BLER) values.

8.7.1.1 Minimum requirement

For the parameters specified in Table 8.24, the BLER shall not exceed the piece-wise linear BLER curve specified by the
pointsin Table 8.25.

Table 8.24: DCH parameters in multi-path propagation conditions during Soft Handoff (Case 3)

Parameter Unit Test1 | Test2 Test 3 Test 4
IAorl/loc and IAorz/loc dB 0 ‘ 0 3 6
loc dBm/3.84 MHz -60
Information data Rate kbps 122 | 64 | 144 | 384

Table 8.25: DCH requirements in multi-path propagation conditions during Soft Handoff (Case 3)

Test Number % BLER
1 [-15.2 dB] 107
5 [-11.8 dB] 10"
[-11.3 dB] 10°
3 [-9.6 dB] 10"
[-9.2 dB] 10~
4 [-6.0 dB] 107
[-5.5 dB] 10°

8.7.2 Combining of TPC commands not known to be the same

8.7.2.1. Minimum requirement

Test parameters are specified in Table 8.NEW-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 is increased compared to a
previous slot, then avariable " Transmitted power UP" isincreased by one, otherwise a variable " Transmitted power DOWN"
isincreased by one. The requirements for " Transmitted power UP" and " Transmitted power DOWN" are shown in Table
8.NEW-2. Note that test is done without additional noise source loc.
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Table 8.NEW-1: Parameters for TPC command combining (Static conditions)

Parameter Unit Test 1
Initial power in uplink dBm -5
DPCH Ecllor dB -12
lorzand lor2 dBm/3.84 MHz -60
PowerControlAlgorithm - Algorithm 1
Cell 1 TPC commands
over 4 slots - 00.1.1
Cell 2 TPC commands
over 4 slots - 0.1.0.1
Information data Rate kbps 12.2

Table 8.NEW-2: Test requirements for TPC command combining

Transmitted Transmitted
power UP power DOWN

Test Number

I~

[215 230
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8.5 Demodulation of DCH in birth-death propagation conditions

8.5.1 Single link performance
The receive single link performance of the Dedicated Traffic Channel (DCH) in dynamic birth-death propagation

conditions are determined by the Block Error Ratio (BLER) values. BER is measured for the each of the individual data
rate specified for the DPCH. DCH is mapped into Dedicated Physical Channel (DPCH).

8.5.1.1 Minimum requirement

For the parameters specified in Table 8.16, the BLER shall not exceed the piece-wise linear BLER curve in the pointsin
Table 8.17.

Table 8.16: DCH parameters in birth-death propagation conditions

Parameter Unit Testl | Test2
lor /Noc dB 1
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 | 64

Table 8.17: DCH requirements in birth-death propagation conditions

DPCH _E,
Test Number I—_ BLER
or
1 -12.6 dB 102
2 -8.7.dB 10
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8.8 Power control in downlink

Power control in the downlink is the ability of the UE receiver to converge to required link quality set by the network
while using as low power as possible in downlink . Additional performance requirements are expected to be added to
this subclause.

8.8.1 Power control in the downlink, constant BLER target

8.8.1.1 Minimum requirements

For the parameters specified in Table 8.26 the downlink ppcH _E, power shall be below the specified value in
Ior

Table 8.27 and the measured BLER value shall be as required in Table 8.27.

NOTE: Power control in downlink is ON during the test.

Table 8.26: Test parameter for downlink power control

Parameter Unit Test 1 Test 2

Tor /1o dB 9 1
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2
Target quality value on
DTCH BLER 0.01
Propagation condition Case 4

Table 8.27: Requirements in downlink power control
Parameter Unit Test 1 Test 2

DPCH _E,

. dB -16.0 -9.0
Measured quality on BLER FFES0.01 + FES0.01 +
DTCH 30% 30%
Confidence level for
measured quality and

DPCH _E % %0

IDI’

3GPP
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8.2.3 Demodulation of Dedicated Channel (DCH)

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).

8.2.3.1 Minimum requirement

For the parameters specified in Table 8.6 the BLER shall not exceed the piece-wise linear BLER curve specified by the
pointsin table 8.7.

Table 8.6: DCH parameters in static propagation conditions

Parameter Unit Testl | Test2 | Test3 | Test4
IAor/loc dB -1
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 ‘ 64 ‘ 144 ‘ 384

Table 8.7: DCH requirements in static propagation conditions

Test Number % BLER
or
1 -16.6 dB 107
5 -13.1dB 10*
-12.8 dB 107
3 -9.9dB 107
-9.8dB 102
A -5.6 dB 107
-5.5dB 102

8.3 Demodulation of DCH in multi-path fading propagation
conditions

8.3.1 Single Link Performance

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).

8.3.1.1 Minimum requirement

For the parameters specified in Table 8.8, 8.10 and 8.12 the BLER shall not exceed the associated piece-wise linear
BLER curves specified by the pointsin Table 8.9, 8.11 and 8.13.

3GPP
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Table 8.8: Test Parameters for DCH in multi-path fading propagation conditions (Case 1)

Parameter Unit Testl | Test2 | Test3 | Test4
Tor /loc dB 9
IOC dBm/3.84 MHz -60

Information Data Rate

kbps

12.2

Table 8.9: Test requirements for DCH in multi-path fading propagation conditions (Case 1)

DPCH _E,
Test Number T BLER
1 -15.0 dB 10
) -13.9dB 10"
-10.0 dB 10
3 -10.6 dB 10"
-6.8 dB 102
4 -6.3dB 10
-2.2dB 107

Table 8.10: DCH parameters in multi-path fading propagation conditions (Case 2)

Parameter Unit Test 5 Test 6 Test 7 Test 8
Tor /N oc dB 3 3 3 6
Ioc dBm/3.84 MHz -60
Information Data Rate kbps 122 | 64 | 144 | 384

Table 8.11: DCH requirements in multi-path fading propagation (Case 2)

DPCH _E,
Test Number _— BLER
IOI‘

5 7.7 dB 102

5 -6.4 dB 10
-2.7dB 107

. -8.1dB 107
-5.1dB 10°

8 -5.5dB 10"
-3.2dB 107

Table 8.12: DCH parameters in multi-path fading propagation conditions (Case 3)

Parameter Unit Test9 | Test10 | Test1l | Test 12
for /1o dB 3 | 3 | 3 6
loc dBm/3.84 MHz -60
Information Data Rate kbps 122 | 64 | 144 384

3GPP
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Table 8.13: DCH requirements in multi-path fading propagation conditions (Case 3)

DPCH _E,
Test Number . BLER
or
9 -11.8dB 10
-8.1dB 10
10 -7.4dB 107
-6.8 dB 10°
-9.0dB 107
11 -8.5dB 107
-8.0dB 10°
-5.96.0 dB 10
12 -5.15.5 dB 10°
-4.45.0 dB 10°

3GPP
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8.2.3 Demodulation of Dedicated Channel (DCH)

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).

8.2.3.1 Minimum requirement

For the parameters specified in Table 8.6 the BLER shall not exceed the piece-wise linear BLER curve specified by the
pointsin table 8.7.

These requirements are applicable for TEFCS size 16.

NOTE: The performance requirements for 384kbps will be replaced with new value using 10ms TTI
measurement channel defined in subclause A.3.5.

Table 8.6: DCH parameters in static propagation conditions

Parameter Unit Testl | Test2 | Test3 | Test4
IAor/loc dB -1
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 ‘ 64 ‘ 144 ‘ 384

Table 8.7: DCH requirements in static propagation conditions

Test Number % BLER
or
1 -16.6 dB 107
) -13.1dB 10™
-12.8 dB 107
3 -9.9dB 107
-9.8dB 107
A -5.6 dB 107
-5.5dB 107

8.3 Demodulation of DCH in multi-path fading propagation
conditions

8.3.1 Single Link Performance

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).

8.3.1.1 Minimum requirement

For the parameters specified in Table 8.8, 8.10 and 8.12 the BLER shall not exceed the associated piece-wise linear
BLER curves specified by the pointsin Table 8.9, 8.11 and 8.13.

These requirements are applicable for TFCS size 16.

NOTE: The performance requirements for 384kbps will be replaced with new value using 10ms TTI
measurement channel defined in subclause A.3.5.

3GPP



Table 8.8: Test Parameters for DCH in multi-path fading propagation conditions (Case 1)

Parameter Unit Testl | Test2 | Test3 | Test4
Tor /1o dB 9
o dBm/3.84 MHz .60

Information Data Rate

kbps

12.2

Table 8.9: Test requirements for DCH in multi-path fading propagation conditions (Case 1)

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

Table 8.10: DCH parameters in multi-path fading propagation conditions (Case 2)

Parameter Unit Test 5 Test 6 Test 7 Test 8
lor /Noc dB -3 -3 3 6
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 64 | 144 | 384

Table 8.11: DCH requirements in multi-path fading propagation (Case 2)

DPCH _E,
Test Number _— BLER
IOI‘

5 -7.7dB 10

5 -6.4 dB 107
-2.7dB 107

. -8.1dB 10
-5.1dB 107

8 -5.5dB 10"
-3.2dB 107

Table 8.12: DCH parameters in multi-path fading propagation conditions (Case 3)

Parameter Unit Test9 | Test10 | Test11 | Test 12
For/loc dB 3 3 | 3 6
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 64 | 144 384
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Table 8.13: DCH requirements in multi-path fading propagation conditions (Case 3)

DPCH _E,

Test Number —I BLER
or

9 -11.8 dB 102
-8.1dB 10
10 -7.4dB 107
-6.8 dB 10°
-9.0 dB 10"
11 -8.5dB 107
-8.0dB 107
-6.0 dB 107
12 -5.5dB 107
-5.0 dB 107
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Annex A (normative):
Measurement channels

A.l General

The measurement channelsin this annex are defined to derive the requirements in clauses 6, 7 and 8. The measurement
channels represent example configuration of radio access bearers for different data rates.

The measurement channel for 12.2 kbps shall be supported by any UE both in up- and downlink. Support for other
measurement channels is depending on the UE Radio Access capabilities.

A.2 UL reference measurement channel

A.2.1

The parameters for the 12.2 kbps UL reference measurement channel are specified in Table A.1 and Table A.2. The
channel coding for information is shown in figure A.1.

UL reference measurement channel (12.2 kbps)

Table A.1: UL reference measurement channel physical parameters (12.2 kbps)

Parameter Unit Level
Information bit rate kbps 12.2
DPDCH kbps 60
DPCCH kbps 15
DPCCH Slot Format #i - 0
DPCCH/DPDCH power ratio dB -5.46
TFCI - On
Repetition % 23
NOTE: Slot Format #2 is used for closed loop tests in subclause 8.6.2.

Table A.2: UL reference measurement channel, transport channel parameters (12.2 kbps)

Parameters DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 244 100
Transport Block Set Size 244 100
Transmission Time Interval 20 ms 40 ms

Type of Error Protection

Convolution Coding

Convolution Coding

Coding Rate 1/3 1/3
Static-Rate Matching 10256 10256
parameterattribute

Size of CRC 16 12
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60kbps DPDCH
15kbps DPCCH

Information data 244 Information data 100
CRC16 L CRCI2
CRC attachment 244 7 CRC attachment _
Tilg : Tail
Tail bit attachment 260 1 Tail bit attachment d
Conv. Coding R=1/3 804 Conv. Coding R=1/3 —
1st interleaving 804 1st interleaving —
Radio Frame Segmentation 202 . 402 | Rate matching - ---
Rate matching SMU7L 490 || smuz2 490 | [ Smusi 40 [ swmum 490 | E?m*
490 [0 490 [110 ] 490 [110 ]| 4% [110]
2nd interleaving
600 Il 600 I[ 600 I[ 600 |

<

Radio frame FN=4N

» < » @
Ll Lol

Radio frame FN=4N+1

» o
L}

Radio frame FN=4N+2

v

Radio frame FN=4N+3

Figure A.1 (Informative): Channel coding of UL reference measurement channel (12.2 kbps)

A.2.2 UL reference measurement channel (64 kbps)

The parameters for the 64 kbps UL reference measurement channel are specified in Table A.3 and Table A.4. The
channel coding for information is shown in figure A.2. This measurement channel is not currently used in TS 25.101
but can be used for future requirements.

Table A.3: UL reference measurement channel (64 kbps)

Parameter Unit Level
Information bit rate kbps 64
DPDCH kbps 240
DPCCH kbps 15
DPCCH Slot Format #i - 0
DPCCH/DPDCH power ratio dB -9.54
TFCI - On
Repetition % 18

Table A.4: UL reference measurement channel, transport channel parameters (64 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 1280 100
Transport Block Set Size 1280 100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Turbo Coding Convolution Coding
Coding Rate 1/3 1/3
Static-Rate Matching 1.0256 1.0256
parameterattribute
Size of CRC 16 12
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DTCH DCCH

Information data 1280 Information data 100
CRC16 :..CRCI2

CRC attachment 1280 CRC attachment _
Til8
1296 Tail bit attachment d

..., Termination 12

Turbo Coding R=1/3 3888 Conv. Coding R=1/3 [ NNNGE0NN

1st interleaving 3900 1st interleaving

Radio Frame Segmentation 1950 ) 1950 :| Rate matching

Rate matching SMUAL 2204 || SMU#2 2294 | [ SMU#L 2204 |[_SMU#2 2204

l

2294 [0 2294 [106 ]| 2294 [ 206 ||

2400 I 2400 I 2400 I

| | | |

240kbps DPDCH [ ] ] ] ]
15kbps DPCCH | ] ] ] ]

» o
<

2nd interleaving

<

v

»d » o
L} L]

Lad
Radio frame FN=4N Radio frame FN=4N+1 Radio frame FN=4N+2 Radio frame FN=4N+3

Figure A.2 (Informative): Channel coding of UL reference measurement channel (64 kbps)

A.2.3 UL reference measurement channel (144 kbps)

The parameters for the 144 kbps UL reference measurement channel are specified in Table A.5 and Table A.6. The
channel coding for information is shown in Figure A.3. This measurement channel is not currently used in the present
document but can be used for future requirements.

Table A.5: UL reference measurement channel (144 kbps)

Parameter Unit Level
Information bit rate kbps 144
DPDCH kbps 480
DPCCH kbps 15
DPCCH Slot Format #i - 0
DPCCH/DPDCH power ratio dB -11.48
TFCI - On
Repetition % 8

Table A.6: UL reference measurement channel, transport channel parameters (144kbps)

Parameters DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 2880 100
Transport Block Set Size 2880 100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Turbo Coding Convolution
Coding
Coding Rate 1/3 1/3
Static-Rate Matching 10256 10256
parameterattribute
Size of CRC 16 12
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Information data 2880 Information data 100
CRC16 " CRC12
CRC attachment 2880 7 CRC attachment _
| Tl
2896 Tail bit attachment _a
..., Termination 12
Turbo Coding R=1/3 8688 : Conv. Coding R=1/3  [NG60 M|
1st interleaving 8700 1st interleaving _
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2nd interleaving
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»
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o [
< Ll

Radio frame FN=4N

Figure A.3 (Informative): Channel coding of UL reference measurement channel (144 kbps)

A.2.4 UL reference measurement channel (384 kbps, 20ms TTI)

The parameters for the 384 kbps UL reference measurement channel (TT1-20ms) are specified in Table A.7 and Table
A.8 The channel coding for information is shown in Figure A.4. This measurement channel is not currently used in
TS 25.101 but can be used for future requirements.

NOTE: The measurement channel for 384kbps with 20ms TTI will be deleted, and the new 384kbps measurement
channel defined in subclause A.2.5 will be used.

Table A.7: UL reference measurement channel (384 kbps)

Parameter Unit Level
Information bit rate kbps 384
DPDCH kbps 960
DPCCH kbps 15
DPCCH Slot Format #i - 0
DPCCH/DPDCH power ratio dB -11.48
TFCI - On
Puncturing % 18

Table A.8: UL reference measurement channel, transport channel parameters (384 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 3840 100
Transport Block Set Size 7680 100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Turbo Coding Convolution Coding
Coding Rate 1/3 1/3
Static-Rate Matching 1.0256 1.0256
parameterattribute
Size of CRC 16 12
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Information data 3840 [ 3840 Information data 100
RC16 CRE1S .. CRC12
CRC attachment 3840 iT][ 3840 /] CRC attachment

T4l
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Figure A.4 (Informative): Channel coding of UL reference measurement channel (384 kbps)

A.2.5 UL reference measurement channel (384 kbps)

The parameters for the 384 kbps UL reference measurement channel are specified in Table A.9 and Table A.10. The
channel coding for information is shown in Figure A.5. This measurement channel is not currently used in TS 25.101
but can be used for future requirements.

Table A.9: UL reference measurement channel (384 kbps)

Parameter Unit Level
Information bit rate kbps 384
DPDCH kbps 960
DPCCH kbps 15
DPCCH/DPDCH power ratio dB -11.48
TFCI - On
Puncturing % 18

Table A.10: UL reference measurement channel, transport channel parameters (384 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 3840 100
Transport Block Set Size 3840 100
Transmission Time Interval 10 ms 40 ms
Type of Error Protection Turbo Coding Convolution Coding
Coding Rate 1/3 1/3
Static-Rate Matching 1.0256 1.0256
parameterattribute
Size of CRC 16 12
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DTCH DCCH

Information data 3840 Information data 100

- ) ' Tail8
3856 Tail bit attachment _a
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Figure A.5 (Informative): Channel coding of UL reference measurement channel (384 kbps)

A.2.6 UL reference measurement channel (768 kbps)

The parameters for the UL measurement channel for 768 kbps are specified in Table A.11 and Table A.12.

Table A.11: UL reference measurement channel, physical parameters (768 kbps)

Parameter Unit Level

Information bit rate kbps 2*384
DPDCH; kbps 960
DPDCH: kbps 960

DPCCH kbps 15
DPCCH/DPDCH power ratio dB -11.48

TFCI - On
Puncturing % 18

Table A.12: UL reference measurement channel, transport channel parameters (768 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 3840 100
Transport Block Set Size 7680 100
Transmission Time Interval 10 ms 40 ms
Type of Error Protection Turbo Coding Convolution Coding
Coding Rate 1/3 1/3
Static-Rate Matching 1.0256 1.0256
parameterattribute
Size of CRC 16 12
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A.3 DL reference measurement channel

A.3.1 DL reference measurement channel (12.2 kbps)

The parameters for the 12.2 Kbps DL reference measurement channel are specified in Table A.13 and Table A.14. The
channel coding is shown for information in figure A.6.

Table A.13: DL reference measurement channel physical parameters (12.2 kbps)

Parameter Unit Level
Information bit rate kbps 12.2
DPCH ksps 30
Slot Format #i - 11
TFCI - On
Power offsets PO1, PO2 and PO3 dB 0
Puncturing % 145147

Table A.14: DL reference measurement channel, transport channel parameters (12.2 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 244 100
Transport Block Set Size 244 100
Transmission Time Interval 20 ms 40 ms

Type of Error Protection

Convolution Coding

Convolution Coding

Coding Rate 1/3 1/3
Static-Rate Matching 10256 10256
parameterattribute

Size of CRC 16 12
Position of TrCH in radio frame fixed fixed
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Figure A.6 (Informative): Channel coding of DL reference measurement channel (12.2 kbps)

A.3.2 DL reference measurement channel (64 kbps)

The parameters for the DL reference measurement channel for 64 kbps are specified in Table A.15 and Table A.16. The
channel coding is shown for information in Figure A.7.
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Table A.15: DL reference measurement channel physical parameters (64 kbps)

Parameter Unit Level
Information bit rate kbps 64
DPCH ksps 120
Slot Format #i - 13
TFCI - On
Power offsets PO1, PO2 and PO3 | dB 0
Repetition % 2.9

Table A.16: DL reference measurement channel, transport channel parameters (64 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 1280 100
Transport Block Set Size 1280 100
Transmission Time Interval 20 ms 40 ms

Type of Error Protection

Turbo Coding

Convolution Coding

Coding Rate 1/3 1/3
Static-Rate Matching 1.0256 1.0256
parameterattribute

Size of CRC 16 12
Position of TrCH in radio frame fixed fixed
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Figure A.7 (Informative): Channel coding of DL reference measurement channel (64 kbps)

A.3.3 DL reference measurement channel (144 kbps)

The parameters for the DL measurement channel for 144 kbps are specified in Table A.17 and Table A.18. The channel
coding is shown for information in Figure A.8.
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Table A.17: DL reference measurement channel physical parameters (144 kbps)

Parameter Unit Level
Information bit rate kbps 144
DPCH ksps 240
Slot Format #i - 14
TFCI - On
Power offsets PO1, PO2 and PO3 | dB 0
Puncturing % 2.7

Table A.18: DL reference measurement channel, transport channel parameters (144 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 2880 100
Transport Block Set Size 2880 100
Transmission Time Interval 20 ms 40 ms

Type of Error Protection

Turbo Coding

Convolution Coding

Coding Rate 1/3 1/3
Static-Rate Matching 1.0256 1.0256
parameterattribute

Size of CRC 16 12
Position of TrCH in radio frame fixed fixed
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Figure A.8 (Informative): Channel coding of DL reference measurement channel (144 kbps)
A.3.4 DL reference measurement channel (384 kbps, 20ms TTI)

The parameters for the DL measurement channel for 384 kbps (20ms TTI) are specified in Table A.19 and Table A.20.
The channel coding is shown for information in Figure A.9.

NOTE: The measurement channel for 384 kbps with 20ms-TTI will be deleted, and new 384kbps measurement

channel defined in subclause A.3.5 will be used.
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Table A.19: DL reference measurement channel, physical parameters (384 kbps)

Parameter Unit Level
Information bit rate kbps 384
DPCH ksps 480
Slot Format #i - 15
TFCI On
Power offsets PO1, PO2 and PO3 dB 0
Puncturing % 22
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Table A.20: DL reference measurement channel, transport channel parameters (384 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 3840 100
Transport Block Set Size 7680 100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Turbo Coding Convolution
Coding
Coding Rate 1/3 1/3
Static-Rate Matching 10256 1.0256
parameterattribute
Size of CRC 16 12
Position of TrCH in radio frame fixed fixed
Information data 3840 [ 3840 Information data 100
LIHCIG (,IHCIG CRC12
CRC detection 3840 T [ 3840 | CRC detection —
7712 | Tail it discard d ‘
Teymination 12~ .. Te;mination 12
Turbo code R=1/3 11568 7 11568 ] Viterbi decoding R=1/3  [INNS60N |
Rate matching 18100 [ Rate matching  [DDINNZG0NN]
1st interleaving 18100 1st interleaving —_
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Figure A.9 (Informative): Channel coding of DL reference measurement channel (384 kbps)

A.3.5 DL reference measurement channel (384 kbps)

The parameters for the DL measurement channel for 384 kbps are specifiedin Table A.21 and Table A.22. The
channel coding is shown for information in Figure A.10

Table A.21: DL reference measurement channel, physical parameters (384 kbps)

Parameter Unit Level
Information bit rate kbps 384
DPCH ksps 480
TFCI On
Puncturing % 22
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Table A.22: DL reference measurement channel, transport channel parameters (384 kbps)

Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 3840 100
Transport Block Set Size 3840 100
Transmission Time Interval 10 ms 40 ms
Type of Error Protection Turbo Coding Convolution Coding
Coding Rate 1/3 1/3
Static-Rate Matching 10256 10256
parameterattribute
Size of CRC 16 12
Position of TrCH in radio frame fixed Fixed
Informationdata [ 3840 | Information data 100
_________________ CRC16 _ _ _ . _ . . . . ... R 0/ 04
CRC detection CRC detection _
' X i | Tai8
3856 Tail bit discard i
. * Tepmination 12 ' T
Turbo code R=1/3 11568 , Viterbi decoding R=1/3  [IENNN 8600 ]
Rate matching ' 9050 Rate matching —
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(ncluding TECIbits) LO L L1 eeee  [14JOJ LT[ eeee JIAJO[TI[ eeee JI4JOJ1] ---- [14]
Radio frame FN=4N Radio frame FN=4N+1 Radio frame FN=4N+2 Radio frame FN=4N+3
Information data 3840 Information data 100
CRC16 CRCIZ
CRC detection 3840 | CRC detection _
i Tailg
3856 Tail bit discard d
“-Termination 12 T,
Turbo code R=1/3 | 11568 q Viterbi decoding R=1/3  [NNNSGONN |
Rate matching 9049 Rate matching _
1st interleaving 9049 1st interleaving _
9049 [ omg 1] o049 J[ o049 | (171 [ i) AaTa ]
Radio Frame
Segmentation l ‘W /
9049 [ ] 9049 [71] 9049 [71] R
2nd interleaving
' 9120 9120 9120
slot segmentation
14 14 [14]
608 608 cees 608 608 608 coee 608 608 608 ceee 608 608 608 ceee 608
80ksps DPOH (e t 1t t 1t t 1t I
(including TFCIbits) LO T L] eeee [14] 0] 2] eeee [14] 0] 2] oo [14] 0] 2] eeee [14 |

Radio frame FN=4N

Radio frame FN=4N+1

Radio frame FN=4N+2

Radio frame FN=4N+3

3GPP



Figure A.10 (Informative): Channel coding of DL reference measurement channel (384 kbps)

A.4 DL reference measurement channel for BTFD
performance requirements

The parameters for DL reference measurement channel for BTFD are specified in Table A.23 and Table A.24. The
channel coding for information isshown in figures A.11, A.12, and A13.

Table A.23: DL reference measurement channel physical parameters for BTFD

Parameter Unit Rate 1 Rate 2 Rate 3
Information bit rate kbps 12.2 7.95 1.95
DPCH ksps 30
TFCI - Off
Repetition % 5

Table A.24: DL reference measurement channel, transport channel parameters for BTFD

DTCH

Parameter Rate1 | Rate2 | Rate3 DCCH
Transport Channel Number 1 2
Transport Block Size 244 159 39 96100
Transport Block Set Size 244 159 39 96100
Transmission Time Interval 20 ms 40 ms
Type of Error Protection Convolution Coding Convolution Coding
Coding Rate 1/3 1/3
Statiec-Rate Matching 10256 10256
parameterattribute
Size of CRC 12 1612
Position of TrCH in radio frame fixed fixed

3GPP
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Figure A.11 (Informative): Channel coding of DL reference measurement channel for BTFD (Rate 1)
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Figure A.12 (Informative): Channel coding of DL reference measurement channel for BTFD (Rate 2)

3GPP



A
Information data 159 Information data
_____________________ CRGIZ. . . ... T (5 | J
CRC detection | 159 ] CRC detection _E
' Tailg ) | Tail8
Tail bitdiscard | 171 I Tail bit discard d
Viterbi decoding R=1/3 | 537 | Viterbi decoding R=1/3 [ G60N |
Rate matching | 565 | Rate matching —
Istinterleaving | 565 | 1st interleaving ‘
Radio Frame
Segmentation
2nd interleaving
slot segmentation LA '
IZI IZI IEI IIEI l
s PCH (] rt1 [ 11 [ 11 f
(NOTinCIutli)ingTFCI Lofa] e [14] 021 .. [14]Of1] -.. [14]J o2 eeee [14 ]
bits,2symbol pilot) 44— pt————p
Radio frame FN=4N Radio frame FN=4N+1 Radio frame FN=4N+2 Radio frame FN=4N+3
A

Information data 39 Information data 100
CRCI12 CRC12

/
CRC detecton [ 397 CRC detection [ IOONINT]
Tail8 | Tais
Tail bit discard a3 Tail bit discard d
Viterbi decoding R=1/3 ] Viterbi decoding R=1/3 [ NGGONN ]
Rate matching 186 ' Rate matching _

Itinterleaving 5% tstinterieaving [ NGEON

o3 | (2] [#me ]| [29% ] (s [ #205] #395] 7495 |

Radio Frame
Segmentation

2nd interleaving

slot segmentation T
spsDPCH Lt t 1t t ot tt 1
(NoTinchugng TFel [OT L] wore WO i] wvev THJOT L] wooe TWo[di] wrev ]
bits,2symbol pilot) 4+—— >
Radio frame FN=4N Radio frame FN=4N+1 Radio frame FN=4N+2 Radio frame FN=4N+3

Figure A.13 (Informative): Channel coding of DL reference measurement channel for BTFD (Rate 3)
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8.6.3 Demodulation of DCH in Site Selection Diversity Transmission

Power Control mode

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 (2604 ns).

8.6.3.1 Minimum Requirements

22-The downlink physical channelsand their relative power to lor are the
same as those specified in clause C.3.2 irrespective of BSs and the test cases. DPCH_Ec/lor value applies whenever
DPDCH in the cell istransmitted. 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 8.22. For
the parameters specified in Table 8.22, the BLER shall not exceed the value at the DPCH_Ec/lor specified in Table
8.23.

Table 8.22: DCH parameters in multi-path propagation conditions during SSDT mode
(Propagation condition: Case 1)

Parameter Unit Test 1 Test 2 Test 3 Test 4
CPlclH _E, {ferCelll) DB 10 13 10 -10
R torCelld) DB 10 10 10 13
PR R BRER S BB ) 3 o +3
Tor1/oc DB 0 -3 0 0
Tor2/oc DB 0 0 0 -3
loc dBm/3.84 MHz -60
Information Data Rate Kbps 12.2 12.2 12.2 12.2
Feedback error rate* % 4 4 4 4
Number of FBI bits
assigned to "S" Field ! ! 2 2
Code word Set Long Long Short Short

*NOTE: Feedback error rate is defined as FBI bit error rate
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10 TS 25.101 v3.2.1 (2000-03)

54 Channel arrangement

5.4.1  Channel spacing

The nominal channel spacing is5 MHz, but this can be adjusted to optimise performance in a particular deployment
scenario.

5472 Channel raster

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

54.3 Channel number

The carrier frequency is designated by the UTRA Absolute Radio Frequency Channel Number (UARFCN). The value
of the UARFCN in the IMT2000 band is defined as follows:

Table 5.1: UTRA Absolute Radio Frequency Channel Number

Uplink Ny=5* (Fupiink MHZ) 0.0 MHz < Fyink <3276.6 MHz
where Fygin is the uplink frequency in MHz
Downlink Ng=5* (Fdownlink M HZ) 0.0 MHz < ‘Fupl-inleEdownlink—S 3276.6 MHz
where Fyounink iS the downlink frequency in MHz
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3G TS 25.101 V3.2.2 (2000-03)

Annex B (normative) :

B.1 General

B.2 Propagation Conditions

B.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.

B.2.2 Multi-path fading propagation conditions
Table B1 shows propagation conditions that are used for the performance measurements in multi-path
fading environment. All taps have classical Doppler spectrum.

Table B.1: Propagation Conditions for Multi path Fading Environments

Case 1, Case 2, Case 3, Case 4, *Case 5
speed 3km/h speed 3 km/h speed 120 km/h speed 3 km/h speed 50 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

* Case5isonly used in TS25.133
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8.9 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.

8.9.1 Single link performance

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

the uplink.

The compressed mode parameters are given in clause A.5. Tests 1 and 2 are using Set 1 compressed mode pattern
parameters from Table A.25 in clause A.5 while tests 3 and 4 are using Set 2 compressed mode patterns from the same
table.

8.9.1.1 Minimum requirements

For the parameters specified in Table 8.30 the average downlink ppcH _E, power shall be below the specified value
I

#eWue;epeﬁeeLB&ERshewmn Table 8.31 and the measured quality on DTCH shall be asrequired in Table 8.31. Fhe

NOTE—tnner-teop 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.

Table 8.28: Void
Table 8.29: Void

Table 8.30: Test parameter for downlink compressed mode

Parameter Unit Test 1 Test 2 Test 3 Test 4
DeltaSIR1 dB 0 0
DeltaSIRafterl dB 0 0
DeltaSIR2 dB 0 0 0 0
DeltaSIRafter2 dB 0 0 0 0
IAOI' /IOC dB 9
o dBm/3.84 MHz -60
Information Data Rate kbps 12.2
el - aTc}
Propagation condition Case 2
l’grgerth:ality value BLER 0.01
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Table 8.31: Requirements in downlink compressed mode

Parameter Unit Test 1 Test 2 Test 3 Test 4
DPCH _E,
. dB
.
Downlink
BLERMeasured BLER 0.01 +30%
quality on DTCH
i dBm [Maximum-power/slot]

Confidence level for
measured quality and % [90]
DPCH Ecl/lor

3GPP
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A.5 DL reference compressed mode parameters

Parameters described in Table A.25 are used in some test specified in TS 25.101 while parameters described in Table
A.26 are used in some tests specified in TS 25.133.

Set 1 parametersin Table A.25 are applicable when compressed mode by spreading factor reduction is used in
downlink. Set 2 parametersin Table A.25 are applicable when compressed mode by puncturing is used in downlink.

Table A.25: Compressed mode reference pattern 1 parameters

Parameter Set 111 Set 212 Note
TGSN (Transmission Gap Starting Slot Number) 11 11
TGL1 (Transmission Gap Length 1) 7 7
TGL2 (Transmission Gap Length 2) - - Only one gap in use.
TGD (Transmission Gap Distance) - - Only one gap in use.
TGPL1 (Transmission Gap Pattern Length) 2 4
TGPL2 (Transmission Gap Pattern Length) - - Only one pattern in use.
TGPRC (Transmission Gap Pattern Repetition NA NA Defined by higher layers
Count)
TGCFN (Transmission Gap Connection Frame NA NA Defined by higher layers
Number):
UL/DL compressed mode selection DL & UL DL & UL 2 configurations possible
DL &UL / DL
UL compressed mode method SF/2 SF/2
DL compressed mode method SF/2 Puncturing
Downlink frame type and Slot format 11B 11A
Scrambling code change No No
RPP ( Recovery period power control mode) 0 0
ITP ( Initial transmission power control mode) 0 0

Table A.26: Compressed mode reference pattern 2 parameters

Parameter Set 121 Set 222 Note
TGSN (Transmission Gap Starting Slot Number) 4 4
TGL1 (Transmission Gap Length 1) 7 7
TGL2 (Transmission Gap Length 2) - - Only one gap in use.
TGD (Transmission Gap Distance) - 135
TGPL1 (Transmission Gap Pattern Length) 3 12
TGPL2 (Transmission Gap Pattern Length) - - Only one pattern in use.
TGPRC (Transmission Gap Pattern Repetition NA NA Defined by higher layers
Count)
TGCFN (Transmission Gap Connection Frame NA NA Defined by higher layers
Number):
UL/DL compressed mode selection DL & UL DL & UL 2 configurations possible.
DL & UL /DL
UL compressed mode method SF/2 SF/2
DL compressed mode method SF/2 SF/2
Downlink frame type and Slot format 11B 11B
Scrambling code change No No
RPP (Recovery period power control mode) 0 0
ITP (Initial transmission power control mode) 0 0
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6.4.4 Out-of-synchronisation handling of output power

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

6.4.4.1 Requirement

The parametersin Table 6.6 are defined using the DL reference measurement channel (12.2) kbps specified in
subclause A.3.1 and with static propagation conditions.

Table 6.6: DCH parameters for test of Out-of-synch handling

Parameter Unit Value
IAor/loc dB -1
loc dBm/3.84 MHz -60
DPDCH _E, dB See figure 6.1: Before pointA  -16.6
I After point A Not defined
DPCCH _E, )
. dB See figure 6.1
Information Data Rate kbps 12.2
TFCI - on

| The conditions for when the UE shall shut its transmitter on and when it may-shall turn it on are defined by the
parameters in Table 6.6 together with the DPCH power level as defined in Figure 6.1.

3GPP 14
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DPCCH_Ed/lor [dB]

A -16.6]
[-18]
o
[-22]
[-24]
Qo
[-28]
Time[g
l 5 | Toit | 5 I 5 I
| | | | | Q: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
-22
-24
Qout
-28
Time[g

| 5 | Tor | 5 | 5 [ Ton |

| | | | | |

A B C D E F

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

Figure 6.1: Conditions for out-of-synch handling in the UE. The indicated thresholds Q. and Qj,

are only informative

The requirements for the UE are that:
1. The UE shal not shut its transmitter off before point B.
’ 2. TheUE shall shut its transmitter off before point C, which isFeff-T 4 = {200} ms after point B.

3. TheUE shal not turn its transmitter on between points C and E.

’ 4. The UE may-shall turn its transmitter on after-before point EF, which is T, = 200 ms after point E.

3GPP
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6.3  Frequency stability

The UE modulated carrier frequency shall be accurate to within £ 0.1 PPM compared to 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 alowed for within the above + 0.1 PPM figure. The UE shall use the same frequency source for both RF
frequency generation and the chip clock.

Table 6.2: Frequency stability

AFC Frequency stability
ON within + 0.1 PPM
6.4.1.1 minimum requirement

The UE open loop power is defined as the average power in atimeslot 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
o = 0.22and a bandwidth equal to the chip rate.

Table 6.3: Open loop power control_tolerance

Normal conditions +9dB

Extreme conditions +12dB

6.5 Transmit ON/OFF power

6.5.1 Transmit OFF power

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

6.5.1.1 Minimum requirement

The transmit OFF power is defined as an averaged power at least in atimeslot duration 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 requirement for the transmit OFF power shall be better than -56 dBm.

6.5.2  Transmit ON/OFF Time mask
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 RACH ,CPCH or UL sletted-compressed mode.

6.5.4 Power setting in uplink compressed mode
Compressed mode in uplink means that the power in uplink is changed.

6.5.4.1 Minimum requirement

A change of output power is required during uplink compressed frames since the transmission of datais
performed in a shorter interval. The ratio of the amplitude between the DPDCH codes and the DPCCH code
will also vary. The power step due to compressed mode shall be calculated in the UE so that the energy
transmitted on the pilot bits during each transmitted slot shall follow the inner loop power control. Thereby the
power 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 Npijoin /
Npilo,c Where Niorc s the number of pilot bits per slot when in compressed mode, and Npigin IS the number of
pilot bits per slot in norma mode.

The 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 6.6-7 in subclause 6.5.3.1. The power step is defined as the relative power
differences between the average power of original (reference) timeslot and the averaged power of target
timedlot. During the compress mode, the average should be done in only either power ON duration. The relative
power is measured with afilter that has a Root-Raised Cosine (RRC) filter response with aroll off a = 0.22and
a bandwidth equal to the chip rate.



The transmit power levels versus time shall meet the mask specified in figure 6.4. 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.

8 Performance requirement

8.1 General

The performance requirements for the UE in this subclause are specified for the measurement channels
specified in Annex A, the propagation conditions specified in Annex B and the Down link Physical channels
specified in Annex C. Unless stated DL power control is OFF.

onss Letemmnten ) St Pohisoih Pohimoth Pohisoih Pohisoih Sesng e
Channels | Rate Case 1 Case 2 Case 3 Case 4 Death
S EE i R R T
BLER< BLER< BLER< BLER< BLER< BLER<
L2 dbes 107 107 107 102
BLER< BLER< BLER< BLER< BLER<
64-Kbps 10 107 107 107 107 107 107 107 10]
DCH SLER< B ER< BLER< BLER< . .
Haakbps | g1 442 107 107 107 107 107 107 10]
BLER< BLER< - -
384kbps | 197t 497 107107 107107 10*10% 10

8.2 Demodulation in static propagation conditions

8.21 Demodulation of Paging Channel (PCH)

The receive characteristics of the paging channel in the static environment is determined by the Paging Message
Error Ratio (MER). MER is measured at the data rate specified for the paging channel. The UE deep mode has
an upper limit after which it must up wake up and demodul ate the paging channel and associated paging

messages.

8211 Minimum requirement
For the parameters specified in Table 8.2 the MER shall not exceed the piece-wise linear MER curve specified
by the pointsin Table 8.3.

Table 8.2;: PCH parameters in static propagation conditions

Parameter Unit Value
DPCH _E,
E— dB
IOI‘
SCCPCH _E,
. dB
IAor/'oc dB -1
loc dBm/3.84 MHz -60
Paging Data Rate
PCH Eb/Nt dB




Table 8.3: PCH requirement in static propagation conditions

PCH Ep/N; MER
TBD TBD
TBD TBD
TBD TBD

8.2.2  Demodulation of Forward Access Channel (FACH)
The receive characteristics of the Forward Access Channel (FACH) in the static environment are determined by
the average message error Ratio (MER). MER is measured at the data rate specified for the FACH.

8.2.21 Minimum requirement

For the parameters specified in Table 8.4 the MER shall not exceed the piece-wise linear MER curve specified
by the pointsin table 8.5.

Table 8.4: FACH parameters in static propagation conditions

Parameter Unit Value
DPCH _E,
—_— dB
IOI’
SCCPCH _E,
. dB
IAor/'oc dB -1
loc dBm/3.84 MHz -60
Control Data Rate ?
FACH Eb/Nt dB

Table 8.5: FACH requirements in static propagation conditions

FACH Ep/N; MER
TBD TBD
TBD TBD
TBD TBD

8.2.3 Demodulation of Dedicated Channel (DCH)

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).

8.231 M|n|mum requwement

spee#ﬂed—by—thepem%&m%ab@&? For the parameters specn‘led in Tabl e 8 6 the average downl ink DPCH _E,
[

power shall be below the specified value for the BLER shown in Table 8.7
NOTE: The performance requirements for 384kbps will be replaced with new value using 10ms TTI
measurement channel defined in subclause A.3.5.

Table 8.6: DCH parameters in static propagation conditions

Parameter Unit Test1 | Test2 | Test3 | Test4
Tor /N oc dB -1
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 ‘ 64 ‘ 144 ‘ 384




Table 8.7: DCH requirements in static propagation conditions

Test Number 7DPC|H —Ee BLER
or

1 -16.6 dB 107

5 -13.1dB 10*
-12.8dB 10
-9.9dB 10™

3 2
-9.8dB 10

A -5.6 dB 107
-5.5dB 102

Demodulation of DCH in multi-path fading propagation conditions

Single Link Performance

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).

Minimum requirement

8. 8 8 10 and 8. 12 the average downl i nk DPCH _E, power shaII be bel ow the specified value for the BLER

or

shown in Table 8.9, 8.11 and 8.13.

NOTE: The performance requirements for 384kbps will be replaced with new value using 10ms TTI

measurement channel defined in subclause A.3.5.

Table 8.8: Test Parameters for DCH in multi-path fading propagation conditions (Case 1)

Parameter Unit Test1 | Tes Test3] Test4
Tor/oc dB 9
o dBm/3.84 MHz -60
Information Data Rate kbps 122 ] 64 | 144 | 384

Table 8.9: Test requirements for DCH in multi-path fading propagation conditions (Case 1)

DPCH _E,
Test Number T BLER
1 -15.0 dB 102
) -13.9dB 10"
-10.0 dB 10
3 -10.6 dB 10"
-6.8 dB 102
4 -6.3dB 10
-2.2dB 107

Table 8.10: DCH parameters in multi-path fading propagation conditions (Case 2)

Parameter Unit Test5 Test 6 Test 7 Test 8
Tor /N oc dB 3 -3 3 6
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 ] 64 | 144 | 384
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Table 8.11: DCH requirements in multi-path fading propagation (Case 2)

DPCH _E,.
Test Number _— BLER
IOI’

5 -7.7dB 10

5 -6.4 dB 10"
-2.7dB 107

. -8.1dB 10
-5.1dB 107

8 -5.5dB 10"
-3.2dB 10°

Table 8.12: DCH parameters in multi-path fading propagation conditions (Case 3)

Parameter Unit Test 9| Test10]| Test11]| Test 12
for /o dB 3| 3 | 3 6
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 | 64 | 144 384

Table 8.13: DCH requirements in multi-path fading propagation conditions (Case 3)

DPCH _E,

Test Number —I BLER
or

9 -11.8dB 10
-8.1dB 107
10 -7.4dB 10”
-6.8 dB 107
-9.0dB 10
11 -8.5dB 107
-8.0dB 10°
-6.0 dB 10"
12 -5.5dB 107
-5.0 dB 107

Demodulation of DCH in moving propagation conditions

Singlelink perfor mance
The receive single link performance of the Dedicated Fraffie-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).

M |n|mum requwement

speemeemeemtsmIabte%&% For the parameters specm ed in Tabl e8. 14 the average dovvnl i nk DPCH _E,

power shall be below the specified value for the BLER shown in Table 8.15

or

Table 8.14: DCH parameters in moving propagation conditions

Parameter Unit Testl | Test 2
IAor/loc dB -1
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 | 64




Table 8.15: DCH requirements in moving propagation conditions

DPCH _E,
Test Number . BLER
or
1 -14.5 dB 10~
2 -10.9 dB 10~
8.5 Demodulation of DCH in birth-death propagation conditions
8.5.1  Singlelink performance

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

M |n|mum requwement

pemtem—tabLeg—L? For the parameters speC|f|ed in Table 8. 16 the average dovvnllnk DPCH _E, QOWGI’ shall

or

be below the specified value for the BLER shown in Table 8.17

Table 8.16: DCH parameters in birth-death propagation conditions

Parameter Unit Testl | Test 2
IAor/loc dB -1
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 | 64

Table 8.17: DCH requirements in birth-death propagation conditions

DPCH _E,
Test Number T BLER
or
1 -12.6 dB 10°
2 10”
8.6 Demodulation of DCH in Base Station Transmit diversity modes
8.6.1 Demodulation of DCH in open-loop transmit diversity mode

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).

M |n|mum requwement

For the parameters specmed in Tabl e 8 18 the average downl ink
DPCH _E, power shall be below the spe(:|f|ed value for the BLER shown in Table 8.19
I

or

Table 8.18: Test parameters for DCH reception in an open loop transmit diversity scheme.
(Propagation condition: Case 1)

Parameter Unit Test 1
Tor /N oc dB 9
loc dBm/3.84 MHz -60
Information data rate kbps 12.2




Table 8.19: 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”

8.6.2 Demodulation of DCH in closed loop transmit diversity mode
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).

Minimum requirement

2%.For the parameters specified in Table 8.20 the average downlink
DPCH _E, power shall be below the specified value for the BLER shown in Table 8.21
[

or

Table 8.20: Test Parameters for DCH Reception in closed loop transmit diversity mode
(Propagation condition: Case 1)

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

Table 8.21: Test requirements for DCH reception in closed loop transmit diversity mode

DPCH _E
Test Number I——C(see note) BLER
or
1 -17.5 dB 10°
2 -17.8 dB 10°
NOTE: This is the total power from both antennas. Power

sharing between antennas are feedback mode
dependent as specified in TS25.214.

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

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 (2604 ns).

8.6.3.1 Minimum Requirements

DCH parameters are specified in Table 8.22. The downlink physical channels and their relative power to lor are
the same as those specified in clause C.3 irrespective of BSs and the test cases. 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 BSs
for Test 2 and Test 4 as specified in Table 8.22.

23. For the parameters specified in Table 8.22 the average downlink DPCH _E, Qonver shall be
[

or

below the specified value for the BLER shown in Table 8.23




Table 8.22: DCH parameters in multi-path propagation conditions during SSDT mode
(Propagation condition: Case 1)

Parameter Unit Test 1 Test 2 Test 3 Test 4
for Cell 1
CPed B (for Cell 1) dB 10 13 10 10
for Cell 2
cped B (for Cell2) dB 10 10 10 13
DPCIH_Ecl/ DPC:—i_Ecz dB 0 3 0 43
Tore/Toc dB 0 -3 0 0
lor2/loc dB 0 0 0 3
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 12.2 12.2 12.2
Number of FBI bits
assigned to "S" Field L L 2 2
Code word Set Long Long Short Short

*NOTE: DPCH_Ec/lor value applies whenever DPDCH in the cell is transmitted.

Table 8.23: DCH requirements in multi-path propagation conditions during SSDT Mode

DPCH _E,
Test Number T BLER
1 -7.5dB 102
2 -6.5dB 102
3 -10.5 dB 107
4 -9.2dB 107

8.7 Demodulation in Handover conditions

8.7.1 Inter-Cell Soft Handover Performance

The bit error rate 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 hasto be able to demodul ate 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 average
Block Error Ratio (BLER) values.

8.7.1.1 M|n|mum requwement

speemed—by—thepemtsmlabte«g—zéFor the parameters specm edin Table 8 24 the average downl i nk

DPCH _E, power shall be below the specified value for the BLER shown in Table 8.25

lor

Table 8.24: DCH parameters in multi-path propagation conditions during Soft Handoff (Case 3)

Parameter Unit Testl | Test2 Test 3 Test 4
IAorl/loc and IAorz/loc dB 0 ‘ 0 3 6
loc dBm/3.84 MHz -60
Information data Rate kbps 122 | 64 | 144 | 384




Table 8.25: DCH requirements in multi-path propagation conditions during Soft Handoff (Case

3)
Test Number % BLER
1 [-15.2 dB] 107
) [-11.8 dB] 10"
[-11.3 dB] 107
3 [-9.6 dB] 10"
[-9.2 dB] 107
4 [-6.0 dB] 10™
[-5.5 dB] 10

8.8 Power control in downlink

Power control in the downlink is the ability of the UE receiver to converge to required link quality set by the
network while using as low power as possible in downlink . Additional performance requirements are expected
to be added to this subclause.

8.8.1 Power control in thedownlink, constant BLER target

8811 M inimum requirements

For the parameters specified-in Table 8.26 the downlink- bPcH _ E, -power-shall-be below the specified value in

. edHh 27. For the parameters specified in
Table 8 26 the average downllnk DPCH _E, power shaJI be below the specified value for the BLER shown in
I

or

Table 8.27
NOTE: Power control in downlink is ON during the test.

Table 8.26: Test parameter for downlink power control

Parameter Unit Test 1 Test 2
Tor /N oc dB 9 -1
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2
Target quality value on
DTCH BLER 0.01
Propagation condition Case 4

Table 8.27: Requirements in downlink power control

Parameter Unit Test 1 Test 2

DPCH _E,

Ii_ dB -16.0 -9.0
Measured quality on DTCH BLER FES FFS
Confidence level for measured
quality and DPCH _E, % 90

IOI‘




8.9 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.

8.9.1 Singlelink performance

Thereceiver single link performance of the Dedicated Traffic Channel (DCH) in compressed modeis
determined by the Block Error Ratio (BLER), average power in the downlink and the maximum power in the
uplink.

The compressed mode parameters are given in clause A.5.

8.9.1.1 Minimum requirements
For the parameters specified in Table 8.30 the average downlink ppcH _E, power shall be below the specified
IOI’
value for the reperted-BLER shown in Table 8.31. The uplink DPDCH power shall be below the specified
vaue.
NOTE: Inner loop power control is ON during the test.

Table 8.28: Void
Table 8.29: Void

Table 8.30: Test parameter for downlink compressed mode

Parameter Unit Test 1
Mo/ B .
l'oc dBm/3.84 MHz -60
Information Data Rate kbps 12.2
TFCI - On
Propagation condition Case 2

Table 8.31: Requirements in downlink compressed mode

Parameter Unit Test 1

DPCH _E,

| dB

or

Target quality

Downlink BLER

Uplink DPDCH dBm [Maximum power/slot]
Confidence level %

8.10 Blind transport format detection
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.

33, For the parameters specified in Table 8.32 the average downlink

power shall be below the specified value for the BLER and FDR shown in Table 8.33




Table 8.32: Test parameters for Blind transport format detection

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

Table 8.33: The Requirements for DCH reception in Blind transport format detection

Test Number % BLER FDR
or
Z
1 [-17.7dB] 107 10
Z
2 [-17.8dB] 10 10
3 [-18.4dB] 102 10
4 [-13dB] 107 10
5 [-13.2dB] 10° 10™
6 [-13.8dB] 107 10

e Thevaue of DPCH_Ec/lor, loc, and lor/loc are defined in case of DPCH is transmitted

NOTE: Inthistest, 9 different Transport Format Combinations (table 8.34) are sent during the call set up
procedure, so that the UE has to detect the correct transport format from these 9 candidates.

Table 8.34: Transport format combinations informed during the call set up procedure in the

test
1 2 3 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
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6.8.3 Peak code domain error

The code domain error is computed by projecting the error vector power onto the code domain at a specificthe
maximum spreading factor. The error vector for each power code is defined as the ratio to the mean power of the
reference waveform expressed in dB. The peak code domain error is defined as the maximum value for the code domain
error. The measurement interval is one power control group (timeslot)

The requirement for peak code domain error isonly applicable for multi-code transmission.

6.8.3.1 Minimum requirement

The peak code domain error shall not exceed -15 dB at spreading factor 4 for the parameters specified in Table 6.13.
The requirements are defined using the UL reference measurement channel specified in subclause A.2.6.

3GPP
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6.4.2

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.

Inner loop power control in the uplink

6.4.2.1 Power control steps

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

6.4.2.1.1 Minimum requirement

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 Atpcor Agp.tpe, inthe dot 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 shown in Table 6.4.

(b) The transmitter average output power step due to inner loop power control shall be within the range shown in
Table 6.5. HereaTPC_cmd group is a set of TPC_cmd values derived from a corresponding sequence of FCP
TPC commands of the same duration.

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, hot including the-witheut transient duration. {Figures
6:2-and-6-3)- The transient duration is from 25us before the slot boundary to 25us after the slot boundary. Fhey-The
power isare 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 6.4: Transmitter power control range

Transmitter power control range
TPC cmd 1 dB step size 2 dB step size 3 dB step size
Lower Upper Lower Upper Lower Upper
+1 +0.5dB +1.5dB +1dB +3dB +1.5dB +4.5 dB
0 -0.5dB +0.5 dB -0.5dB +0.5 dB -0.5dB +0.5 dB
-1 -0.5dB -1.5dB -1dB -3dB -1.5dB -4.5 dB

Table 6.5: Transmitter average power control range

TPC_ cmd group

Transmitter power control range after 10 equal
TPC_ cmd groups

Transmitter power
control range after 7
equal TPC_cmd

groups
1 dB step size 2 dB step size 3 dB step size
Lower Upper Lower Upper Lower Upper
+1 +8 dB +12 dB +16 dB +24 dB +16 dB +26 dB
0 -1dB +1dB -1dB +1dB -1dB +1dB
-1 -8dB -12 dB -16 dB -24 dB -16 dB -26 dB
0,0,0,0,+1 +6 dB +14 dB N/A N/A N/A N/A
0,0,0,0,-1 -6 dB -14 dB N/A N/A N/A N/A

6.4.3

The minimum controlled output power of the UE is when the power control setting is set to aminimum value. Thisis

Minimum transmit output power

when both the inner loop and open loop power control indicate a minimum transmit output power is required.
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6.4.3.1 Minimum requirement

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 = 0.22and a bandwidth equal to the chip rate. The minimum
transmit power shall be better than 50 dBm.

6.4.4  Out-of-synchronisation handling of output power

The UE shall monitor the DPCCH quality in order to detect aloss of the signal on Layer 1, as specified in TS 25.214.
The thresholds Q. and Q;,, specify at what DPCCH quality levels the UE shall shut its power off and when it may turn
its transmitter 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 subclause.

6.44.1 Requirement

The parametersin Table 6.6 are defined using the DL reference measurement channel (12.2) kbps specified in
subclause A.3.1 and with static propagation conditions.

Table 6.6: DCH parameters for test of Out-of-synch handling

Parameter Unit Value
lor /loc dB 1
loc dBm/3.84 MHz -60
DPDCH _E, dB See figure 6.1:  Before pointA  -16.6
I After point A Not defined
DPCCH _E
Ii_c dB See figure 6.1
or
Information Data Rate kbps 12.2
TFCI - on

The conditions for when the UE shall shut its transmitter on and when it may turn it on are defined by the parametersin
Table 6.6 together with the DPCH power level as defined in Figure 6.1.

3GPP
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DPCCH_Ed/lor [dB]

 § -16.6]
[-18]
Qn
[-22]
[-24]
Qo
[-28]

Time[g

T 5 5
——1" i | T >
A B C D E UE may turn power on

@I UE shuts power off

Figure 6.1: Conditions for out-of-synch handling in the UE. The indicated thresholds Q. and Qj,
are only informative

The requirements for the UE are that:

1. The UE shall not shut its transmitter off before point B.

2. The UE shadl shut its transmitter off before point C, which is Toff = [200] ms after point B.
3. TheUE shal not turn its transmitter on between points C and E.

4. The UE may turn its transmitter on after point E.

6.5 Transmit ON/OFF power

6.5.1 Transmit OFF power

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

6.5.1.1 Minimum requirement

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.

6.5.2 Transmit ON/OFF Time mask

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 RACH ,CPCH or UL slotted mode.
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6.5.2.1 Minimum requirement

The transmit power levels versus time sheuld-shall meet the mask specified in figure 6.2 for PRACH preambles, and the
mask in figure 6.3 for all other cases. andtThe signal 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.

On power is defined as either case as follows. The specification depends on each possible case.
»  First preamble of RACH: Open loop accuracy (6.4.1).

e During preamble ramping of the RACH and compressed mode: Accuracy depending on size of the power
step.(6.5.3).

*  Power step to Maximum Power: Maximum power accuracy (6.2.1).

Start of PRACH access slot

™

4096 chips

PRACH
preamble

Average ON Power

Minimum
Power

25 s 25 ps|e—»<»{ 25 Us
< 25 s

OFF Power

Figure 6.2: Transmit ON/OFF template for PRACH preambles

Slot boundaries

-

/

Up-Link 1 Up-Link DPDCH or
DPDCH_- PRACH message data part

Up-Link Up-Link DPCCH or :
DPCCH PRACH message control part
N O —
Average ON Power Average ON Power
50us el Minimum PEN Minimum
a Power S0us i Power
25 us : 25 usle—» 25 us
OFF Power <255 OFF Power

Figure 6.23: Transmit ON/OFF template_for all other On/Off cases

6.5.3 Change of TFC

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, isa specia case of variable data, which is used to minimise
the interference between UE(s) by reducing the UE transmit power when voice, user or control information is not
present.
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6.5.3.1 Minimum requirement

A change of output power is required when the TFC, and thereby the datarate, is changed. The ratio of the amplitude
between the DPDCH codes and the DPCCH code will vary. The power step due to achangein TFC shall be calculated
in the UE so that the power transmitted on the DPCCH shall follow the inner loop power control. The 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
6.7. The power change by-due 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, not including the-without
transient duration. The transient duration is from 25us before the slot boundary to 25us after the slot boundary. Axd
tThey power isare 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 6.7: Transmitter power step tolerance

Power control step size (Up or Transmitter power step tolerance
down) [dB]
AP [dB]
1 +/-0.5dB
2 +/-1.0dB
3 +/-1.5dB
4<AP<10 +-2dB
11<AP <15 +/- 3 dB
16 < AP <20 +/- 4 dB
21 < AP +/-6dB

The transmit power Ievelsversus time sheould-shall meet the mask specn‘led in flgure 6.43. Whenpewer—mepea%%he

Slot boundaries

Up-Link Up-Link '
Up-Link Up-Link
R L ——— N e — bPCCH

Average Power Average Power
Minimum Minimum
Sops ¥ Power S us Power
’ 25 s
I 25 iS|ep < 25 us
— | ] e Average Power I 25us | Average Power
Average Power Average Power — ceeeeeeenenes

Figure 6.43: Transmit template during TFC change

6.5.4 Power setting in uplink compressed mode

Compressed mode in uplink means that the power in uplink is changed.

6.5.4.1 Minimum requirement

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
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power offset during a compressed frame of Nyiiotn / Npilor,c Where Niiier.c 1S the number of pilot bits per slot when in
compressed mode, and Nyiiorn 1S the number of pilot bits per slot in normal mode.

The 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 6.6 in subclause 6.5.3.1. The power step is defined as the relative power differences between
the average power of the original (reference) timeslot and -the averaged power of the target timeslot. The transient
duration is not included, and is from 25us before the dot boundary to 25us after the slot boundary. During the compress
mode, the average should be done in only either power ON duration. The relative power is measured with afilter that
has a Root-Raised Cosine (RRC) filter response with aroll off a = 0.22and a bandwidth equal to the chip rate.

The transmit power levels versus time shall meet the mask specn‘led in figure 6.54. \A:Lhen-pe\,t\,ter—|-ne|tea1se@the1aev\,¢e|E

Up-Link
DPCCH

Up-Link
DPDCH A h

Average-Power------f---—--------—- - S0us  fe-mreee- -
N \\
50 us |<¢™ o > <> 50 us
Minimum
Power
Kverage Power
Average POWET .............................................

Slot boundaries

e N
gl I -

ol oo I I | S—

A\/erage [275)7)1/:] RTTTITTY] TTTIIN SUOOIOUIOLOIIOUITUTRPIN: SUOUINN RRUITIUITIIIITITINT FOUITRNL FUUTINNTIIIRPRNTRTOReNTy NUNN .
25 us ™~ e 25 ps
\\‘&‘ N vinimum PRI
- Power
VErage POWEN - eeseeeseens AP 5/ P>l L Average Power
25 s

Figure 6.54: Transmit template during Compressed mode
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6.5 Transmit ON/OFF power

6.5.1  Transmit OFF power

The transmit OFF power state is when the UE does not transmit except during UL DTX mode. This parameter is
defined as the maximum output transmit power within the channel bandwidth when the transmitter is OFF.
6.5.1.1 Minimum requirement

The transmit OFF power is defined as an averaged power at least in atimeslot duration 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
requirement for the transmit OFF power shall be better than —-56 dBm.

6.5.2 Transmit ON/OFF Time mask

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 RACH ,CPCH or UL sletted-compressed mode.
6.5.2.1 Minimum requirement

The transmit power levels versus time should meet the mask specified in figure 6.2. 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.

On power is defined as either case as follows. The specification depends on each possible case.
»  First preamble of RACH: Open loop accuracy (6-4-1Table 6.3).

e During preamble ramping of the RACH, and between final RACH preamble and RACH message
parteempressed-mode; Accuracy depending on size of the required power differencestep.(6:5-3Table 6.7).

o After transmission gapsin compressed mode: Accuracy asin Table 6.9.

*  Power step to Maximum Power: Maximum power accuracy (6-21Table 6.1).

Up-Link

Up-Link
DPCCH_____
Average ON Power
50 us Minimum PEN
K Power S0us
OFF Power

Figure 6.2: Transmit ON/OFF template

Table 6.7: Transmitter power difference tolerance for RACH preamble ramping, and between final RACH
preamble and RACH message part

Power difference size Transmitter power difference tolerance
AP [dB] [dB]
0 +/-1dB
1 +/-1dB
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2 +/-1.5dB

3 +/-2dB
4<AP<10 +/-2.5dB
11<AP< 15 +/-3.5dB
16<AP<20 +/-4.5dB
21 < AP +/- 6.5 dB

6.5.3 Change of TFC

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, isa specia case of variable data, which is used to minimise
the interference between UE(s) by reducing the UE transmit power when voice, user or control information is not
present.

6.5.3.1 Minimum requirement

A change of output power is required when the TFC, and thereby the datarate, is changed. The ratio of the amplitude
between the DPDCH codes and the DPCCH code will vary. The power step due to achangein TFC shall be calculated
in the UE so that the power transmitted on the DPCCH shall follow the inner loop power control. The pewer-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 6.78. The power change by TFC is defined as the rel ative 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 afilter that has a Root-Raised Cosine (RRC) filter response with
aroll off a = 0.22and a bandwidth equal to the chip rate.

Table 6.78: Transmitter power step tolerance

Power eentrol-step size (Up or Transmitter power step tolerance
down) [dB]
AP [dB]
0 +/-0.5dB
1 +/- 0.5 dB
2 +/-1.0dB
3 +/-1.5dB
4<AP<10 +-2dB
11<AP <15 +/- 3 dB
16 <AP <20 +/- 4 dB
21 <AP +/-6dB

The transmit power levels versus time should meet the mask specified in figure 6.3. 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 6.3: Transmit template during TFC change

6.5.4 Power setting in uplink compressed mode

Compressed mode in uplink means that the power in uplink is changed.

6.5.4.1 Minimum requirement

A change of output power is required during uplink compressed frames since the transmission of datais performed in a
shorter interval. The ratio of the amplitude between the DPDCH codes and the DPCCH code will also vary. The power
step due to compressed mode shall be calculated in the UE so that the energy transmitted on the pilot bits during each

transmitted slot shall follow the inner Ioop power control. Ihepeb%thepewel;steedehﬂgthetransmmw-parpef—a

Thereby, the power during compressed mode, and immediately afterwards, shall be such that the power on the DPCCH
follows the steps due to inner 1oop power control combined with additional steps of 10L 0go(Npiiot prev./ Npiiot.curr) dB
where Npjjor prev 1S the number of pilot bitsin the previoudly transmitted slot, and Nyijet.cur 1S the current number of pilot

bits per slot.

The resulting step in total transmitted power (DPCCH +DPDCH)step 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 6.6-8 in subclause 6.5.3.1. The
power step is defined as the relative power differences between the average power of original (reference) timeslot and
the averaged power of target ti mesl ot, when neither the origi nal ti meslot nor the reference timeslot are in a transmission

» ay A , tion. The relative power is
measured W|th afllter that has a Root- Raused Cosine (RRC) fllter response W|th aroII off a = 0.22and a bandwidth
equal to the chip rate.

In addition to any power change due to the ratio Nyt orev./ Npilot.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 Aresume. Where Agesume 1S calculated as described in clause 5.1.2.3 of 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 6.9.

Table 6.9: Transmitter power difference tolerance after atransmission gap of up to 14 slots

Tolerance on required differencein total
transmitter power after atransmission gap

+/- 3dB
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The power differenceis defined as the relative power difference between the average power of the original (reference)
timeslot before the transmission gap and the average power of the target timeslot after the transmission gap, not
including the transient durations. The transient durations at the start and end of the transmission gaps are each from
25us before the slot boundary to 25us after the slot boundary. The relative power is measured with afilter that hasa
Root-Raised Cosine (RRC) filter response with aroll off a = 0.22and a bandwidth equal to the chip rate.

The transmit power levels versus time shall meet the mask specified in figure 6.4. 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.
Up-Link
DPDCH A

r r

Up-Link
DPCCH
Average-Power------f---—--------—- - S0uUs  fe-mree- -
<« Ok
50us [¢¥ N > <+»] 50 us
Minimum
Power
Average Power
Average Power et L ] ] e

Figure 6.4: Transmit template during Compressed mode
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7.4 Maximum input level

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

7.4.1
The BER shall not exceed 0.001 for the parameters specified in Table 7.3.

Minimum requirement

Table 7.3: Maximum input level

Parameter Unit Level

DPCH _Ec

0 dB -19
Tor dBm/3.84 MHz -25

NOTE: Since the spreading factor is large (10log(SF)=21dB), the mgjority of the total input signal consists of the
OCNS interference._ The OCNS interference consist of 16 dedicated data channel. 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.

7.5 Adjacent Channel Selectivity (ACS)

Adjacent Channel Selectivity (ACS) isameasure of areceiver’s ability to receive aW-CDMA signd 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).

7.5.1

The ACS shall be better than the value indicated in Table 7.4 for the test parameters specified in Table 7.5 where the
BER shall not exceed 0.001.

Minimum requirement

Table 7.4: Adjacent Channel Selectivity

Power Class Unit ACS
3 dB 33
4 dB 33

Table 7.5: Test parameters for Adjacent Channel Selectivity

Note

Parameter Unit Level
DPCH Ec dBm/3.84 MHz -103
Tor dBm/3.84 MHz -92.7
loac (modulated) dBm/3.84 MHz -52
Fuw (offset) MHz +5 or -5

The | o (modulated) signal consist of common channels needed for tests and 16 dedicated data channel.

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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7.6

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

Blocking characteristics

7.6.1

The BER shall not exceed 0.001 for the parameters specified in Table 7.6 and Table 7.7. For Table 7.7 up to (24)
exceptions are allowed for spurious response frequenciesin each assigned frequency channel when measured using a
1 MHz step size.

Minimum requirement

Table 7.6: In-band blocking

Parameter Unit Offset Offset
DPCH_Ec dBm/3.84 MHz -114 -114
Tor dBm/3.84 MHz -103.7 -103.7
Ivlocking (Modulated) dBm/3.84 MHz -56 -44
Fuw (offset) MHz +10 or —-10 +15 or —15
Note: I iocking (Modulated) consist of common channels and 16 dedicated data channel. 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.

Table 7.7: Out of band blocking

Parameter Unit Band 1 Band 2 Band 3
DPCH_Ec dBm/3.84 MHz -114 -114 -114
Tor dBm/3.84 MHz -103.7 -103.7 -103.7
Iblt::cking (CW) dBm -44 -30 -15
FUW . .
Eg;gggg’;‘fgn'c’i‘s MHz 2050<f <2095 | 2025 <f <2050 1< f <2025
as defined in 2185<f <2230 | 2230 <f<2255 | 2255<f<12750
subclause 5.2(a)
Fuw o
fﬁgagé’ﬁg";‘/‘g’;‘n‘(’j‘s MHz 1870<f <1915 | 1845 <f <1870 1< f <1845
as defined in 2005<f <2050 | 2050 <f <2075 | 2075<f<12750
subclause 5.2(b)

Note:

1. For operation in bands referenced in 5.2(a), from 2095<f<2110 MHz and 2170<f<2185 MHz, the appropriate in-
band blocking or adjacent channel selectivity in subclause 7.5.1 shall be applied.

2. For operation in bands referenced in 5.2(b), 1915<f<1930 MHz and 1990<f<2005 MHz, the appropriate in-band
blocking or adjacent channel selectivity in subclause 7.5.1 shall be applied.

7.8 Intermodulation characteristics

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.
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7.8.1 Minimum requirement
The BER shall not exceed 0.001 for the parameters specified in Table 7.9.

Table 7.9: Receive intermodulation characteristics

Parameter Unit Level
DPCH Ec dBm/3.84 MHz -114
Tor dBm/3.84 MHz -103.7
louwa (CW) dBm -46
louwz (Modulated) dBm/3.84 MHz -46
Fuwi1 (offset) MHz 10
Fuwz (offset) MHz 20

| ouwe (Modulated) consist of common channels and 16 dedicated data channel. 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.

Note:
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8.8.1 Power control in the downlink, constant BLER target

8.8.1.1 Minimum requirements

For the parameters specified in Table 8.26 the downlink ppcH _E, power shall be below the specified value in
Ior

Table 8.27 and the measured BLER value shall be as required in Table 8.27.

NOTE:  Power control in downlink is ON during the test.

Table 8.26: Test parameter for downlink power control

Parameter Unit Test 1 Test 2
Tor /1o DB 9 -1
loc dBm/3.84 MHz -60
Information Data Rate Kbps 12.2
Target quality value on
DTCH BLER 0.01
Propagation condition Case 4

Table 8.27: Requirements in downlink power control

Parameter Unit Test 1 Test 2
DPCH _E,
Ii DB -16.0 -9.0
Measured quality on
DTCH BLER FFS FFS

Confidence level for
measured quality and
DPCH _E, % 90

or

8.8.3 Power control in downlink, wind up effects

8.8.3.1 Minimum 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 NEW1. All

parameters used in the three stages are specified in Table NEW1. The ppcH _E, during stage 3 shall during 90 % of
I

or

the time be lower than the value specified in Table NEW?2.

Power control of the UE is ON during the test.

Table NEW1: Test parameter for downlink power control, wind-up effects
Test 1

Par ameter Unit

Stage 1 Stage2 | Stage3
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Timein each stage S >15 5 0.5
Qw/hx dB 2
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2
Max downlink
DPCH _E, _

| _E & No [-15.7] No
SR S— = limitation limitation
Quality target on
DTCH BLER 0.01
Propagation condition Case 4

Table NEW2: Requirementsin downlink power control, wind-up effects

Parameter Unit Test 1, stage 3
DPCH _E,
o dB [-12.9]
Confidence level
DPCH E
or
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8

8.1

Performance requirement

General

The performance requirements for the UE in this subclause are specified for the measurement channels specified in
Annex A, the propagation conditions specified in Annex B and the Down link Physical channels specified in Annex C.
Unless stated DL power control is OFF.

Table 8.1: Summary of UE performance targets

Meas. Information | Static Multi-path Multi-path Multi-path Multi-path Moving Birth /
Channels | Data Rate Case 1 Case 2 Case 3 Case 4 Death
Propagation conditions / Performance metric
MER< - - - - -
PCH 128kbps | 142
FACH 128 kbps ¥052R< ) ) ) ) ;
122 kbps | BLERS BLER< BLER< BLER< BLER< BLER<
KPS 102 107 107 107
BLER< BLER< BLER< BLER< BLER< BLER<
64 kbps 107, 107 107, 107 10", 10° 10';, 1072,
10°
DCH BLER< BLER< BLER< BLER< R -
144 kbps | 107, 102 107, 107 107, 107 10':, 107,
10°
BLER< BLER< BLER< BLER< - ;
384 kbps | 10, 107 107, 107 10", 10° 10?102,
10°
8.2 Demodulation in static propagation conditions
8.2.1 Demodulation of Paging Channel (PCH)

The receive characteristics of the paging channel in the static environment is determined by the Paging Message Error
Ratio (MER). MER is measured at the data rate specified for the paging channel. The UE sleep mode has an upper limit

after which it must up wake up and demodulate the paging channel and associated paging messages.

8.2.1.1

Minimum requirement

For the parameters specified in Table 8.2 the MER shall not exceed the piece-wise linear MER curve specified by the
pointsin Table 8.3.

Table 8.2: PCH parameters in static propagation conditions

Parameter Unit Value
Phase reference P-CPICH
DPCH _E,
Ere— dB
IOI’
SEeEPEH—Er dB
IAor/'oc dB -1
loc dBm/3.84 MHz -60
Paging Data Rate
PCH Eb/Nt dB
3GPP
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PCH Ep/N¢ MER
TBD TBD
TBD TBD
TBD TBD

Demodulation of Forward Access Channel (FACH)

The receive characteristics of the Forward Access Channel (FACH) in the static environment are determined by the
average message error Ratio (MER). MER is measured at the data rate specified for the FACH.

8.2.2.1 Minimum requirement

For the parameters specified in Table 8.4 the MER shall not exceed the piece-wise linear MER curve specified by the
pointsin table 8.5.

Table 8.4: FACH parameters in static propagation conditions

8.2.3

Parameter Unit Value
Phase reference P-CPICH
DPCH _E,
E— dB
IOI’
SCCPCH _E,
L dB
IAor/loc dB -1
loc dBm/3.84 MHz -60
Control Data Rate ?
FACH E, / N¢ dB

Table 8.5: FACH requirements in static propagation conditions

FACH Ep/N; MER
TBD TBD
TBD TBD
TBD TBD

Demodulation of Dedicated Channel (DCH)

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).

8.2.3.1 Minimum requirement

For the parameters specified in Table 8.6 the BLER shall not exceed the piece-wise linear BLER curve specified by the
pointsin table 8.7.

NOTE: The performance requirements for 384kbps will be replaced with new value using 10ms TTI
measurement channel defined in subclause A.3.5.
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Table 8.6: DCH parameters in static propagation conditions

Parameter Unit Testl | Test2 | Test3 | Test4
Phase reference P-CPICH
Tor /N oc dB 1
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 ‘ 64 ‘ 144 ‘ 384

Table 8.7: DCH requirements in static propagation conditions

DPCH _E
Test Number Ii—c BLER
or
1 -16.6 dB 107
5 -13.1dB 10*
-12.8 dB 10
-9.9 dB 10"
3 2
-9.8dB 10
A -5.6 dB 10™
-5.5dB 102

8.3 Demodulation of DCH in multi-path fading propagation
conditions

8.3.1 Single Link Performance

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).

8.3.1.1 Minimum requirement

For the parameters specified in Table 8.8, 8.10 and 8.12 the BLER shall not exceed the associated piece-wise linear
BLER curves specified by the pointsin Table 8.9, 8.11 and 8.13.

NOTE: The performance requirements for 384kbps will be replaced with new value using 10ms TTI
measurement channel defined in subclause A.3.5.

Table 8.8: Test Parameters for DCH in multi-path fading propagation conditions (Case 1)

Parameter Unit Testl | Test2 | Test3 | Test4
Phase reference P-CPICH
Tor /1o dB 9
loc dBm/3.84 MHz -60
Information Data Rate kbps 122 | 64 | 144 | 384
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Table 8.9: Test requirements for DCH in multi-path fading propagation conditions (Case 1)

DPCH _E,
Test Number T BLER
1 -15.0 dB 102
) -13.9 dB 10"
-10.0 dB 107
-10.6 dB 10"
3 -6.8dB 107
4 -6.3dB 107
-2.2dB 107

Table 8.10: DCH parameters in multi-path fading propagation conditions (Case 2)

Parameter Unit Test5 | Test6 | Test7 | Test8
Phase reference P-CPICH
Tor /loc dB 3 3 3 6
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 64 | 144 | 384

Table 8.11: DCH requirements in multi-path fading propagation (Case 2)

DPCH _E,
Test Number E—— BLER
IOI’

5 7.7 dB 102

5 -6.4 dB 10
-2.7dB 107

; -8.1dB 107
-5.1dB 107

8 -5.5dB 10T
-3.2dB 107

Table 8.12: DCH parameters in multi-path fading propagation conditions (Case 3)

Parameter Unit Test9 | Test10 | Test11 | Test 12
Phase reference P-CPICH
T /lo dB -3 3 | 3 | s
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 64 | 144 | 384

Table 8.13: DCH requirements in multi-path fading propagation conditions (Case 3)

DPCH _E,
Test Number . BLER
or

9 -11.8 dB 102
-8.1dB 10™

10 -7.4dB 107

-6.8 dB 10°

-9.0dB 107

11 -8.5dB 10
-8.0dB 10°

-6.0 dB 10

12 -5.5dB 107

-5.0 dB 10°
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Table 8.13A: DCH parameters in multi-path fading propagation conditions (Case 1) with S-CPICH

Parameter Unit Test 13 | Test 14 [ Test 15 | Test 16
Phase reference S-CPICH
IOr/IOC d_B g
loc dBm/3.84 MHz -60
Information Data Rate kbps 122 | 64 | 144 | 384

Table 8.13B: DCH requirements in multi-path fading propagation conditions (Case 1) with S-CPICH

Test Number % BLER
13 -15.0 dB 10
R E—"
T
1 EFXE T
8.4 Demodulation of DCH in moving propagation conditions

8.4.1

The receive single link performance of the Dedicated Traffic 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).

Single link performance

8.4.1.1 Minimum requirement

For the parameters specified in Table 8.14 the BLER shall not exceed the piece-wise linear BLER curve specified in
pointsin Table 8.15.

Table 8.14: DCH parameters in moving propagation conditions

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

Table 8.15: DCH requirements in moving propagation conditions

DPCH _E,
Test Number . BLER
or
1 -14.5 dB 107
2 -10.9 dB 107

3GPP
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8.5 Demodulation of DCH in birth-death propagation conditions

8.5.1

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

Single link performance

8.5.1.1

For the parameters specified in Table 8.16, the BLER shall not exceed the piece-wise linear BLER curve in the pointsin
Table 8.17.

Minimum requirement

Table 8.16: DCH parameters in birth-death propagation conditions

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

Table 8.17: DCH requirements in birth-death propagation conditions

DPCH _E,
Test Number I—_ BLER
or
1 -12.6 dB 10°
2 10%

8.6 Demodulation of DCH in Base Station Transmit diversity
modes
8.6.1 Demodulation of DCH in open-loop transmit diversity mode

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).

8.6.1.1

For the parameters specified in Table 8.18 the BLER shall not exceed the associated piece-wise linear BLER curve
specified by the pointsin Table 8.19

Minimum requirement

Table 8.18: Test parameters for DCH reception in an open loop transmit diversity scheme.
(Propagation condition: Case 1)

Parameter Unit Test 1
Phase reference P-CPICH
Tor /N oc dB 9
loc dBm/3.84 MHz -60
Information data rate kbps 12.2

3GPP
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Table 8.19: 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°

8.6.2

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).

Demodulation of DCH in closed loop transmit diversity mode

8.6.2.1 Minimum requirement

For the parameters specified in Table 8.20 the BLER shall not exceed the associated piece-wise linear BLER curves
specified by the pointsin Table 8.21.

Table 8.20: Test Parameters for DCH Reception in closed loop transmit diversity mode
(Propagation condition: Case 1)

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

Table 8.21: Test requirements for DCH reception in closed loop transmit diversity mode

DPCH _E
Test Number I——C(see note) BLER
or
1 -17.5dB 107
2 -17.8 dB 107

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

8.6.3 Demodulation of DCH in Site Selection Diversity Transmission

Power Control mode

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 (2604 ns).

8.6.3.1 Minimum Requirements

DCH parameters are specified in Table 8.22. The downlink physical channels and their relative power to lor are the
same as those specified in clause C.3 irrespective of BSs and the test cases. 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 8.22. For the parameters specified in Table 8.22, the BLER shall not exceed the value at the
DPCH_Ec/lor specified in Table 8.23.
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Table 8.22: DCH parameters in multi-path propagation conditions during SSDT mode
(Propagation condition: Case 1)

Parameter Unit Testl | Test2 | Test3 | Test 4
Phase reference P-CPICH
for Cell 1
S ( ) dB 10 13 -10 -10
for Cell 2
S ( ) dB 10 -10 -10 13
R dB 0 3 0 +3
IAorl/'oc dB -3 0
IAor2/|oc dB 0 -3
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2 12.2 12.2 12.2
Number of FBI bits
assigned to "S" Field L L 2 2
Code word Set Long Long Short Short

*NOTE: DPCH_Ec/lor vaue applies whenever DPDCH in the cell istransmitted.

Table 8.23: DCH requirements in multi-path propagation conditions during SSDT Mode

DPCH E,
Test Number T BLER
1 -7.5dB 102

2 -6.5dB 102

3 -10.5 dB 107

4 -9.2dB 107

8.7

8.7.1

Inter-Cell Soft Handover Performance

Demodulation in Handover conditions

The bit error rate 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 average Block

Error Ratio (BLER) values.

8.7.1.1 Minimum requirement

For the parameters specified in Table 8.24, the BLER shall not exceed the piece-wise linear BLER curve specified by

the pointsin Table 8.25.

Table 8.24: DCH parameters in multi-path propagation conditions during Soft Handoff (Case 3)

Parameter Unit Testl | Test2 | Test3 | Test4
Phase reference P-CPICH
lrt/loe 219 T2/ B o | o | 3 | 6
loc dBm/3.84 MHz -60
Information data Rate kbps 122 | 64 | 144 | 384
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Table 8.25: DCH requirements in multi-path propagation conditions during Soft Handoff (Case 3)

Test Number Dpclir—Ec BLER
1 [-15.2 dB] 10
9 [-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°
8.8 Power control in downlink

Power control in the downlink is the ability of the UE receiver to converge to required link quality set by the network
while using as low power as possible in downlink . Additional performance requirements are expected to be added to
this subclause.

8.8.1 Power control in the downlink, constant BLER target

8.8.1.1 Minimum requirements

For the parameters specified in Table 8.26 the downlink ppcH _E, power shall be below the specified value in

Ior

Table 8.27 and the measured BLER value shall be as required in Table 8.27.

NOTE: Power control in downlink is ON during the test.

Table 8.26: Test parameter for downlink power control

Parameter Unit Test 1 Test 2
Tor /loc dB 9 -1
loc dBm/3.84 MHz -60
Information Data Rate kbps 12.2
Target quality value on
DTCH BLER 0.01
Propagation condition Case 4
Table 8.27: Requirements in downlink power control
Parameter Unit Test 1 Test 2
DPCH _E,
. dB -16.0 -9.0
Measured quality on
DTCH BLER FFS FFS
Confidence level for
measured quality and
DPCH _E, % 90
IOI‘
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8.9 Downlink compressed mode

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

8.9.1 Single link performance

Thereceiver single link performance of the Dedicated Traffic Channel (DCH) in compressed mode is determined by the
Block Error Ratio (BLER), average power in the downlink and the maximum power in the uplink.

The compressed mode parameters are given in clause A.5.

8.9.1.1 Minimum requirements

For the parameters specified in Table 8.30 the average downlink ppcH _E, power shall be below the specified value

Ior

for the reported BLER shown in Table 8.31. The uplink DPDCH power shall be below the specified value.

NOTE: Inner loop power control is ON during the test.
Table 8.28: Void
Table 8.29: Void

Table 8.30: Test parameter for downlink compressed mode

Parameter Unit Test 1
IAOI‘/IOC dB 9
o dBm/3.84 MHz -60
Information Data Rate kbps 12.2
TFCI - On
Propagation condition Case 2

Table 8.31: Requirements in downlink compressed mode

Parameter Unit Test 1

DPCH _E,

| dB

or

Target quality

Downlink BLER

Uplink DPDCH dBm [Maximum power/slot]
Confidence level %

8.10  Blind transport format detection

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.
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For the parameters specified in Table 8.32 the BLER and FDR shall not exceed the piece-wise linear BLER curve
specified by the pointsin table 8.33.

Table 8.32: Test parameters for Blind transport format detection

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

Table 8.33: The Requirements for DCH reception in Blind transport format detection

Test Number % BLER FDR
or
Z
1 [-17.7dB] 102 10
Z
2 [-17.8dB] 102 10
3 [-18.4dB] 102 10
4 [-13dB] 107 10
5 [-13.2dB] 10~ 10"
6 [-13.8dB] 107 10

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

NOTE: Inthistest, 9 different Transport Format Combinations (table 8.34) are sent during the call set up
procedure, so that the UE has to detect the correct transport format from these 9 candidates.

Table 8.34: Transport format combinations informed during the call set up procedure in the test

1 2 3 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
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C.3.2 Measurement of Performance requirements

Table C.3 is applicable for measurements on the Performance requirements (clause 8), including subclause 7.4

(Maximum input level).

Table C.3: Downlink Physical Channels transmitted during a connection?

Physical Channel

Power

NOTE

Use of P-CPICH or S-CPICH as

phase reference is specified for

P-CPICH P-CPICH_Ec/lor =-10dB - :
- each requirement and is also set by

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

S-CPICH S-CPICH_Ecllor =-10dB | degrees offset from the phase of
P-CPICH. When S-CPICH is not the
phase reference, it is not
transmitted.

PCCPCH PCCPCH Ec/lor =-12dB
This power shall be divided equally

SCH SCH_Ecl/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

C.3.3 Connection with open-loop transmit diversity mode

Table C.4 is applicable for measurements for subclause 8.6.1(Demodulation of DCH in open loop transmit diversity

mode)

Table C.4: Downlink Physical Channels transmitted during a connection?

Physical Channel

Power

NOTE

P-CPICH (antenna 1) P-CPICH_Ecl/lor =-13dB | 1. Total P-CPICH_Ec/lor =-10 dB

P-CPICH (antenna 2) P-CPICH_Ec2/lor =-13dB

PCCPCH (antenna 1) PCCPCH_Ecl/lor =-15dB 1. STTD applied

PCCPCH (antenna 2) PCCPCH_Ec2/lor =-15dB 2. Total PCCPCH_Ec/lor =-12 dB
1. TSTD applied.

SCH (antenna 1/ 2) SCH_Ec/lor =-12dB 2. This power shall be divided
equally between Primary and
Secondary Synchronous channels

PICH (antenna 1) PICH_Ecl/lor =-18 dB 1. STTD applied

PICH (antenna 2) PICH_Ec2/lor =-18 dB 2. Total PICH_Ec/lor = -15 dB
1. STTD applied

DPCH Test dependent power 2. Total power from both antennas

Necessary power so that total
OCNS transmit power spectral density 1. This power shall be divided

of BS (lor) adds to one

equally between antennas
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C.3.4 Connection with closed loop transmit diversity mode

Table C.5 is applicable for measurements for subclause 8.6.2 (Demodulation of DCH in closed loop transmit diversity

mode).

Table C.5: Downlink Physical Channels transmitted during a connection?

Physical Channel

Power

NOTE

P-CPICH (antenna 1)

P-CPICH_Ecl/lor =-13dB

P-CPICH (antenna 2)

P-CPICH_Ec2/lor =-13dB

1. Total P-CPICH_Ec/lor =-10 dB

PCCPCH (antenna 1)

PCCPCH_Ecl/lor =-15dB

1. STTD applied

PCCPCH (antenna 2)

PCCPCH_Ec2/lor =-15dB

=

STTD applied, total 1.
PCCPCH_Ec/lor =-12 dB

SCH (antenna 1/2) SCH_Ecllor =-12dB 1. TSTD applied
PICH (antenna 1) PICH_Ec1/lor =-18dB 1. STTD applied
PICH (antenna 2) PICH_Ec2/lor  =-18dp | 2 STTD applied total

PICH_Ec/lor =-15dB

DPCH

Test dependent power

1. Total power from both antennas

OCNS

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

1. This power shall be divided
equally between antennas
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8.6.2 Demodulation of DCH in closed loop transmit diversity mode

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).

8.6.2.1 Minimum requirement

For the parameters specified in Table 8.20 the BLER shall not exceed the associated piece-wise linear BLER
curves specified by the pointsin Table 8.21.

Table 8.20: Test Parameters for DCH Reception in closed loop transmit diversity mode
(Propagation condition: Case 1)

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

Table 8.21: Test requirements for DCH reception in closed loop transmit diversity mode

DPCH E
Test Number —— ="t (seenote) BLER
or
1 dB -18.0 dB 1072
2 -18.3dB 1072
NOTE: This is the total power from both antennas. Power

sharing between antennas are feedback mode
dependent as specified in TS25.214.
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8.7 Demodulation in Handover conditions

8.7.1 Inter-Cell Soft Handover Performance

The bit error rate 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 average Block
Error Ratio (BLER) values.

8.7.1.1 Minimum requirement

For the parameters specified in Table 8.24, the BLER shall not exceed the piece-wise linear BLER curve specified by
the pointsin Table 8.25.

Table 8.24: DCH parameters in multi-path propagation conditions during Soft Handoff (Case 3)

Parameter Unit Test1l | Test2 Test 3 Test 4
IAorl/loc and IAorz/loc dB 0 ‘ 0 3 6
loc dBm/3.84 MHz -60
Information data Rate kbps 122 | 64 | 144 | 384

Table 8.25: DCH requirements in multi-path propagation conditions during Soft Handoff (Case 3)

Test Number % BLER
1 [-15.2 dB} 107
) [-11.8 dB} 10™
[-11.3 dB} 107
3 [-9.6 dB} 10™
[-9.2 dB} 107
4 [-6.0 dB} 10™
[-5.5 dB} 10
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B.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 tap, one static, PathO, and one moving, Pathl. The
time difference between the two paths is according Equation (B.1). The taps have equal strengths and equal
phases.

Po P4

>
-
X

Figure B.1: The moving propagation conditions

AT = B+é(1+sin(Aw[ﬂ))AT%Er+A(}+§H€Aa%@))E¥HS
2 0 2

L
Equation B.1
The parameters in the equation are shown in.
A 5 us
B 1yus
Aw 40107 s
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