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7.8
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 clause C.3), then it has to be such that outer loop is based on DTCH and not on DCCH.
7.8.1
Power control in the downlink, constant BLER target

7.8.1.1
Definition and applicability

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 clause C.3), then it has to be such that outer loop is based on DTCH and not on DCCH. The requirements and this test apply to all types of UTRA for the FDD UE.

7.8.1.2
Minimum requirements

For the parameters specified in table 7.8.1.1 the downlink 
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 power measured values, which are averaged over one slot, shall be below the specified value in table 7.8.1.2 more than 90% of the time. BLER shall be as shown in table 7.8.1.2. Power control in downlink is ON during the test.
Table 7.8.1.1: Test parameter for downlink power control, constant BLER target

Parameter
Test 1
Test 2
Unit
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60
dBm / 3,84 MHz

Information Data Rate
12,2
kbps

Target quality on DTCH
0,01
BLER

Propagation condition
Case 4


Maximum_DL_Power (note)
7
dB

Minimum_DL_Power (note)
-18
dB

DL Power Control step size, TPC
1
dB

Limited Power Increase 
"Not used"
-

NOTE:
Power is compared to P-CPICH as specified in [9].

Table 7.8.1.2: Requirements in downlink power control, constant BLER target

Parameter
Test 1
Test 2
Unit
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-16,0
-9,0
dB

Measured quality on DTCH
0,01 ± 30 %
0,01 ± 30 %
BLER

The reference for this requirement is TS 25.101 [1] clause 8.8.1.1.

7.8.1.3
Test purpose

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

7.8.1.4
Method of test

7.8.1.4.1
Initial conditions

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

Frequencies to be tested: mid range; see clause G.2.4.

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

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

3)
RF parameters are set up according to table 7.8.1.1.

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

5)
SS signals to UE target quality value on DTCH as specified in table 7.8.1.1. SS will vary the physical channel power in downlink according to the TPC commands from UE. Downlink power control mode (DPC_MODE) 0 shall be used. At the same time BLER is measured. This is continued until the target quality value on DTCH is met, within the minimum accuracy requirement.

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

7.8.1.4.2
Procedure

1)
After the target quality on DTCH is met, BLER is measured. Simultaneously the downlink 
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 power averaged over one slot is measured. This is repeated until adequate amount of measurements is done to reach the required confidence level.

2)
The measured quality on DTCH (BLER) and the measured downlink 
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 power values averaged over one slot are compared to limits in table 7.8.1.2.

7.8.1.5
Test Requirements

a)
The measured quality on DTCH does not exceed the values in table 7.8.1.2.

b)
The downlink 
[image: image7.wmf]or

c

I

E

DPCH

_

 power values, which are averaged over one slot, shall be below the values in table 7.8.1.2 more than 90 % of the time.

7.8.2
Power control in the downlink, initial convergence

7.8.2.1
Definition and applicability

This requirement verifies that DL power control works properly during the first seconds after DPCH connection is established. The requirements and this test apply to all types of UTRA for the FDD UE.
7.8.2.2
Minimum requirements

For the parameters specified in table 7.8.2.1 the downlink DPCH_Ec/Ior power measured values, which are averaged over 50 ms, shall be within the range specified in table 7.8.2.2 more than 90 % of the time. T1 equals to 500 ms and it starts 10 ms after the DPDCH connection is initiated. T2 equals to 500 ms and it starts when T1 has expired. Power control is ON during the test.

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

Parameter
Test 1
Test 2
Test 3
Test 4
Unit

Target quality value on DTCH
0,01
0,01
0,1
0,1
BLER

Initial DPCH_Ec/Ior
-5,9
-25,9
-2,1
-22,1
dB

Information Data Rate
12,2
12,2
64
64
kbps
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-60
dBm/3,84 MHz

Propagation condition
Static


Maximum_DL_Power (note)
7
dB

Minimum_DL_Power (note)
-18
dB

DL Power Control step size, TPC
1
dB

Limited Power Increase 
"Not used"


NOTE:
Power is compared to P-CPICH as specified in [9].

Table 7.8.2.2: Requirements in downlink power control, initial convergence

Parameter
Test 1 and Test 2
Test 3 and Test 4
Unit
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 during T1
-18,9  -11,9 DPCH_Ec/Ior 
-15,1  -8,1 DPCH_Ec/Ior 
dB


[image: image11.wmf]or

c

I

E

DPCH

_

 during T2
-18,9  -14,9 DPCH_Ec/Ior 
-15,1  -11,1 DPCH_Ec/Ior 
dB

The reference for this requirement is TS 25.101 [1] clause 8.8.2.1.

7.8.2.3
Test purpose

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

7.8.2.4
Method of test

7.8.2.4.1
Initial conditions

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

Frequencies to be tested: mid range; see clause G.2.4.

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

7.8.2.4.2
Procedure

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

2)
SS signals to UE target quality value on DTCH as specified in table 7.8.2.1. SS will vary the physical channel power in downlink according to the TPC commands from UE. Downlink power control mode (DPC_MODE) 0 shall be used.

3)
Measure 
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 power averaged over 50 ms during T1. T1 starts 10 ms after DPDCH connection is initiated and T1 equals to 500 ms.

4)
Measure 
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 power averaged over 50 ms during T2. T2 starts, when T1 has expired and T2 equals to 500 ms.

7.8.2.5
Test Requirements

a)
The downlink
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 power values shall be within the range specified in table 7.8.2.2 during T1 more than 90 % of the time.

b)
The downlink
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 power values shall be within the range specified in table 7.8.2.2 during T2 more than 90 % of the time.

7.8.3
Power control in the downlink, wind up effects

7.8.3.1

Definition and applicability

This requirement verifies that, after the downlink maximum power is limited in the UTRAN and it has been released again, the downlink power control in the UE does not have a wind up effect, i.e. the required DL power has increased during time period the DL power was limited. The requirements and this test apply to all types of UTRA for the FDD UE.

7.8.3.2
Minimum requirements

This test is run in three stages where stage 1 is for convergence of the power control loop, in stage two the maximum downlink power for the dedicated channel is limited not to be higher than the parameter specified in table 7.8.3.1. All parameters used in the three stages are specified in table 7.8.3.1. The downlink
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 power measured values, which are averaged over one slot, during stage 3 shall be lower than the value specified in table 7.8.3.2 more than 90 % of the time. Power control of the UE is ON during the test.

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

Parameter
Test 1
Unit


Stage 1
 Stage 2
Stage 3


Time in each stage
>15
5
0,5
s
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-60
dBm/3,84 MHz

Information Data Rate
12,2
kbps

Quality target on DTCH
0,01
BLER

Propagation condition
Case 4


Maximum_DL_Power (note)
7
-6,2
7
dB

Minimum_DL_Power (note)
-18
dB

DL Power Control step size, TPC
1
dB

Limited Power Increase 
"Not used"
-

NOTE:
Power is compared to P-CPICH as specified in [9].

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

Parameter
Test 1, stage 3
Unit
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-13,3
dB

The reference for this requirement is TS 25.101 [1] clause 8.8.3.1.

7.8.3.3
Test purpose

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

7.8.3.4
Method of test

7.8.3.4.1
Initial conditions

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

Frequencies to be tested: mid range; see clause G.2.4.

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

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

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

4)
RF parameters are set up according to table 7.8.3.1. Stage 1 is used for the power control to converge and during Stage 2 the maximum downlink power is limited by UTRAN.

5)
SS signals to UE target quality value on DTCH as specified in table 7.8.3.1. SS will vary the physical channel power in downlink according to the TPC commands from UE. Downlink power control mode (DPC_MODE) 0 shall be used.

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

7.8.3.4.2
Procedure

1)
Measure 
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 power during stage 3 according to table 7.8.3.1.

7.8.3.5
Test Requirements

The downlink 
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power values, which are averaged over one slot, shall be lower than the level specified in table 7.8.3.2 during stage 3 more than 90 % of the time.
7.9
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.

7.9.1
Single link performance

7.9.1.1
Definition and applicability

The receiver single link performance of the Dedicated Traffic Channel (DCH) in compressed mode is determined by the Block Error Ratio (BLER) and transmitted DPCH_Ec/Ior power in the downlink.

The compressed mode parameters are given in clause C.5. Tests 1 and 2 are using Set 1 compressed mode pattern parameters from table C.5.1 in clause C.5 while tests 3 and 4 are using Set 2 compressed mode patterns from the same table.
The requirements and this test apply to all types of UTRA for the FDD UE.

7.9.1.2
Minimum requirements

For the parameters specified in table 7.9.1 the downlink 
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 power measured values, which are averaged over one slot, shall be below the specified value in table 7.9.2 more than 90% of the time. The measured quality on DTCH shall be as required in table 7.9.2.

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 7.9.1: Test parameter for downlink compressed mode

Parameter
Test 1
Test 2
Test 3
Test 4
Unit

Delta SIR1
0
3
0
3
dB

Delta SIR after1
0
3
0
3
dB

Delta SIR2
0
0
0
0
dB

Delta SIR after2
0
0
0
0
dB
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60
dBm / 3,84 MHz

Information Data Rate
12,2
kbps

Propagation condition
Case 2


Target quality value on DTCH
0,01
BLER

Maximum DL Power (note)
7
dB

Minimum DL Power (note)
-18
dB

DL Power Control step size, TPC
1
dB

Limited Power Increase 
"Not used"
-

NOTE:
Power is compared to P-CPICH as specified in [9].

Table 7.9.2: Requirements in downlink compressed mode

Parameter
Test 1
Test 2
Test 3
Test 4
Unit
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-14,8
No requirements
-15,4
No requirements
dB

Measured quality of compressed and recovery frames
No requirements
< 0,001
No requirements
< 0,001
BLER

Measured quality on DTCH
0,01  30 %
BLER

The reference for this requirement is TS 25.101 [1] clause 8.9.1.1.

7.9.1.3
Test purpose

The purpose of this test is to verify the reception of DPCH in a UE while downlink is in a compressed mode. The UE needs to preserve the BLER using sufficient low DL power. It is also verified that UE applies the Delta SIR values, which are signaled from network, in its outer loop power control algorithm. 

7.9.1.4
Method of test

7.9.1.4.1
Initial conditions

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

Frequencies to be tested: mid range; see clause G.2.4.

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

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

3)
RF parameters are set up according to table 7.9.1. SS shall increase the transmitted power during compressed mode frames by the same amount that UE is expected to increase its SIR target during those frames.

4)
Set compressed mode parameters according to table C.5.1. Tests 1 and 2 are using Set 1 compressed mode pattern parameters and while tests 3 and 4 are using Set 2 compressed mode pattern parameters.

5)
Enter the UE into loopback test mode and start the loopback test.

6)
SS signals to UE target quality value on DTCH as specified in table 7.9.1. Uplink TPC commands shall be error free. SS will vary the physical channel power in downlink according to the TPC commands from UE. SS response time for UE TPC commands shall be one slot. At the same time BLER is measured. This is continued until the target quality value on DTCH is met, within the minimum accuracy requirement.

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

7.9.1.4.2
Procedure

1)
Test 1: Measure quality on DTCH and 
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 power values averaged over one slot.
2)
Test 2: Measure quality on DTCH and quality of compressed and recovery frames.
3)
Test 3: Measure quality on DTCH and 
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 power values averaged over one slot.
4)
Test 4: Measure quality on DTCH and quality of compressed and recovery frames.
7.9.1.5
Test requirements

a)
Test 1: The downlink
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 power values averaged over one slot shall be below the values in table 7.9.2 more than 90 % of the time. The measured quality on DTCH shall be as required in table 7.9.2.

b)
Test 2: Measured quality on DTCH and measured quality of compressed and recovery frames do not exceed the values in table 7.9.2.

c)
Test3: The downlink
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 power values averaged over one slot shall be below the values in table 7.9.2 more than 90 % of the time. The measured quality on DTCH shall be as required in table 7.9.2.

d)
Test 4: Measured quality on DTCH and measured quality of compressed and recovery frames do not exceed the values in table 7.9.2.
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