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Introduction

In the RRM ad hoc meeting in Turin 9-11 February it was decided the SIR  target was removed as a parameter to the outer loop power control. Therefore the specifications of the power control must reflect this. Therefore we propose requirements for the complete power control loop instead. The background for this conclusion is that it was claimed the SIR is not unambiguously defined. Therefore the tests of all power control characteristics must be based on the quality target, BLER.

The characteristics of the complete power control loop must therefore be tested using the outer loop quality target, BLER. We think the most important characteristics of this loop are 

1. At steady state, always keep the quality at, or close to, the quality target value

This is the most important test case where the performance improvement from the power control is tested.

2. The convergence time to a new steady state must be minimized, but without much ringing during the convergence.

This requirement is needed in order to guarantee that the power control loop is not degraded when the environment is varying.

3. When BS does not transmit power enough required for the targeted quality, there should be no wind up effects. 

During e.g. congestion in the network, the BS may not have the possibility to transmit enough power for the target quality to be assured. Then due to the congestion it may not be possible for the BS to transmit a control message telling the UE to stop the outer loop, furthermore there is not a well defined interface between the inner and outer loop  anymore. Therefore it is important that the UE behaves in a good manner in this case. 

Proposal for Minimum Requirement

It is in the attached CR proposed to have four minimum requirements of the power control for four cases.  

1. The first requirement is proposed to test that during steady state the performance is good. 

2. The next requirement is that the BLER targets used by the outer loop is varying over time. This requirement is proposed to test how fast the outer loop power control loop is adapting to variations.  

3. It is also proposed to test the characteristics when the propagation channel varies over time but shall not include searcher time etc., it shall only focus on the power control settling time. Therefore the paths are not moved, only the power and speed are changed. This requirement is proposed to test that the UE detects that the environment is changed. The difference from the testcase with a varying BLER is that this is also a test case which shows the ability of the UE to keep the targeted performance also when the environment change.

4. The wind up requirement is included to be sure the UE does not increase the SIR target when the basestation limit the output power. Then the required  SIR to reach the targeted performance is increased but the maximum downlink power is too low to reach the targeted value. The SIR target shall not be increased significantly when entering this mode.

The requirements for all the testcases are here that for a certain propagation channel and a certain quality target the performance parameters should be max BLER and Max DPCH_Ec/Ior. All requirements are written for the convolutionally encoded 12.2 kbps measurement channel, thereby a variation of the BLER gives a significant change in SIR which is required to make a good test.
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8.9.2.2 
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8.9
Power control in downlink 

Outer loop p Power control in the downlink is the ability of the UE receiver to converge to and required link quality set by the network.

8.9.1
Power control in the downlink, static case
8.9.1.1
Minimum requirements

For the parameters specified in Table 46 the downlink 
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 power shall be below the specified value in Table 47 and the  BLER  value based on loopback of the data including CRC shall be below the specified value shown in table 47.

Note

1. Power control is ON during the test.

2. The averaging time T shall be long enough to minimize the previous quality target impact to the result.

Table 46: Test parameter for downlink outer loop power control 

Parameter
Unit
Test 1
Test 2
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Table 47: Requirements in downlink outer loop power control

Parameter
Unit
Test 1
Test 2


[image: image9.wmf]or

c

I

E

DPCH

_


dB
[]
[]






BLER  on the TCH

FFS
FFS

Confidence level for reported quality value and 
[image: image10.wmf]or

c

I

E

DPCH

_



90 %

Power control in the downlink, varying BLER target

8.9.2.3 Minimum requirements

For the parameters specified in Table 48 the average of the downlink 
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 power value and the BLER value, based on loopback of the TCH data shall be below the value specified in table 49. 
The test shall be performed as: 

1) The parameter “BLER target of the TCH” is signaled to the UE according Table 48, below header T1. 
2) The Last frame of T1 shall be checked whether it is received erroneous or not and the DPCH_Ec/Ior shall be measured and compared with the values in Table 49.
3) The parameter “BLER target of the TCH” is changed according to Table 48, below header T2 and the test is run for T2 seconds. 
4) The last frame of T2 shall be checked whether it is erroneous or not. The DPCH_Ec/Ior are measured again and compared with the values in Table 49.
5) Return to step 1
6) After enough amount of loops for a good confidence of the BLER, the BLER values of the TCH for both the cases checeked in step 2) and 4) shall be calculated and compared with the values in Table 49
The BLER measurement shall be done on the last frame in each test only. The confidence level shall be reached by doing many tests.
Note

1. Power control is ON during the test.

Table 48: Test parameter for downlink outer loop power control 

Parameter
Unit
Test 1
Test 2



T1
T2
T1
T2
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Table 49: Requirements in downlink outer loop power control

Parameter
Unit
Test 1
Test 2



T1
T2
T1
T2
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                              Time T1 is FFS seconds and T2 is FFS seconds.

Power control in the downlink, varying environment

8.9.2.4 Minimum requirements
For the parameters specified in Table 50 the average of the downlink 
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 power value and the reported BLER value shall be below the specified shown in table 51. 

1) First the propagation condition according Table 50, below header T1 is used. 
2) The Last frame of T1 shall be checked whether it is received erroneous or not and the DPCH_Ec/Ior shall be measured and compared with the values in Table 49. 

3) The propagation conditions are changed according to Table 50, below header T2 and the test is run for T2 seconds. 
4) The Last frame of T2 shall be checked whether it is received erroneous or not and the DPCH_Ec/Ior shall be measured and compared with the values in Table 49. 

5) Return to step 1
6) After enough amount of tests for a good confidence of the BLER, the BLER values of the TCH for both the cases checeked in step 2) and 4) shall be calculated and compared with the values in Table 51
The BLER measurement shall be done on the last frame in each test only. The confidence level shall be reached by doing many tests.
Note

1. Power control is ON during the test.

Table 50: Test parameter for downlink power control 

Parameter
Unit
Test 1
Test 2



T1
T2
T1
T2
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Table 51: Requirements in downlink power control

Parameter
Unit
Test 1
Test 2



T1
T2
T1
T2
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Power control in downlink, wind up effects
8.9.2.5 Minimum requirements

For the parameters specified in Table 52 the average of the downlink 
[image: image21.wmf]or

c

I

E

DPCH

_

 power value and the reported BLER value shall be below the specified shown in table 53. 

1) First the Maximum DL Power is set according Table 52, (below header T1). 
2) Then the test is run for T1 seconds
3) The Maximum DL Power is set according to Table 52, below header T2 
4) The test is run for T2 seconds.
5) Finally the Maximum DL Power is changed again and wait T3 seconds. The maximum downlink DPCH_Ec/Ior during these T3 seconds is measured and compared with the minimum requirements in Table 53.
Note

1. Power control of the UE is ON during the test.
Table 52: Test parameter for downlink outer loop power control 

Parameter
Unit
Test 1
Test 2



T1
T2
T3
T1
T2
T3
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Table 53: Requirements in downlink outer loop power control

Parameter
Unit
Test 1
Test 2

Maximum
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9. Annex B (normative): Propagation conditions

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 B2 shows propagation conditions that are used for the performance measurements in multi-path fading environment. All taps have classical Doppler spectrum.

Table B2: Propagation Conditions for Multi path Fading Environments

Case 1, speed 3km/h
Case 2, speed 3 km/h
Case 3, 120 km/h
Case 4, 15 km/h 
Case 5, 15 km/h

Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]

0
0
0
0
0
0
0
0
0
0

976
-10
976
0
260
-3
976
0
976
-6



[20000]
0
521
-6


[20000]
-6





781
-9





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, Path0, and one moving, Path1. The time difference between the two paths is according Equation (B.1)
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Figure B1: The moving propagation conditions
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Equation B.1




The parameters in the equation are shown in.
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