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1.
Introduction & current status

This discussion paper is made to raise an issue that Nokia has discovered in the 34.121 test case 7.8.3 (Power control in the downlink, Wind up effects).

Below is method of test and test requirements quoted from 34.121 5.4.0 for convenience:

--------------------------------------------

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 7.8.3.3. 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 ratio during stage 3 according to table 7.8.3.3.

7.8.3.5
Test Requirements

The test parameters are specified in table 7.8.3.3.

Table 7.8.3.3: 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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	5,6
	dB
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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].


The downlink 
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power ratio values, which are averaged over one slot, shall be lower than the level specified in table 7.8.3.4 during stage 3 more than 90 % of the time. 

Table 7.8.3.4: Requirements in downlink power control, wind-up effects

	Parameter
	Test 1, stage 3
	Unit
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	-13,2
	DB


--------------------------------------------

As we can see above currently specification does not require this TC to be run more than once to reach the verdict and the measurement time (Stage 3) is 0.5 seconds. At the same time the test in run in Propagation condition Case 4 (3 km/h fading channel). 

As a result we have a measurement highly dependable on the level of the channel at the time of the measurement. In reality results will vary tens of percents depending on instant in the fading.

Also we have checked the original RAN4 documents introducing simulations for this TC (R4-000542, Alcatel) and following is quoted from that document:

--------------------------------------------------------------

· During a period T1 (28.5s) , no restriction is set on DL transmit power,

· During a period T2 (5s), the DL transmit power is limited to X or (X-3) dB, Pmax being below the maximum transmit power that would be required to have the best performance as possible. Note the BLER and the raw BER are monitored during T2 in order to verify that the performance of the link is not such bad that there is a risk for a lost link. The raw BER is given to indicate the error rate on downlink TPC bits (no channel coding is applied on these bits).

· During a period T3 (0.5s), the DL transmit power is not limited anymore and we measure the average transmit power and the BLER.

· These 3 steps are reiterated many times in order to have a sufficient accuracy. Note that the step 1 enables to recover a SIR target close to the nominal SIR target (i.e. the SIR target when the DL transmit power is not limited) after each period T2 (at least when a specific algorithm is implemented against wind-up effects).

--------------------------------------------------------------

From above it can be seen that also RAN4 has intended that this TC is to repeated many times in order to have sufficient accuracy.  

From 34.121 F.6.3.4 (minimum test time) it can be seen that minimum test time for pedestrian channels is 164 seconds. As wind-up effect only happens during short period after limit for DL maximum power is removed, stage 3 cannot be longer. This means that in order to get sufficient confidence we have to repeat this test at least 328 times before the FAIL/PASS decision is made.

2. 
Conclusion & proposed way forward

As it is specified today the test does not give any confidence that wind up algorithm is actually working but instead it depends very much on the instant when measurement is performed.

Nokia proposes that 7.8.3 is altered to include enough repetitions to the test to ensure sufficient confidence to the test. Draft changes are highlighted below. If changes are acceptable Nokia can draft the CR for this test case.

3. 
Draft changes to current test case

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

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)
Test parameters are set up according to table 7.8.3.3. Stage 1 is used for the power control to converge and during Stage 2 the maximum downlink power is limited by UTRAN.

2) 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 
[image: image6.wmf]or

c

I

E

DPCH

_

 power ratio during stage 3 according to table 7.8.3.3.
4) Repeat the steps 1 to 3 at least 328 times 
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