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1. Introduction

In RAN4 meeting #31 in Beijing several documents were presented on issues regarding the power control performance in UTRAN. Two of these documents touched the area of wind-up behaviour. In document [1] it was suggested that existing wind-up test in Section 8.8.3 of 25.101 might not be equally stringent on UE’s with different receiver performances and that test parameters would need to be reviewed. The document [2] discussed system performance impacts of a lack of a proper UE behaviour in a situation where NodeB DL power saturation occurs. In this document we briefly present the background of the current wind up test case and a change proposal to the existing wind-up test so that it would more accurately account different receiver performances, accompanied by some simulation results.
2. Background

The simulation assumptions to create wind up test were agreed in RAN4 adhoc held in Malmö [3]. Based on these assumptions several companies presented simulation results [4,5,6,7] and the test case values were agreed in CR [8]. The values were later revised in [9]. The intention of the test in Section 8.8.3 is to verify that the UE does not increase its SIR target in a situation where the NodeB transmit power is limited. UE behaviour in this kind of situation is investigated by creating NodeB power limitation situation by lowering the allowed maximum DL power. According to the assumptions agreed in [3], the three stage test case was evaluated through ideal simulations. Aim of these ideal simulations [4,5,6,7] was to find out level to which the DL power needs to be limited during the stage 2 of the test when wind-up situation is expected to occur. It was concluded by RAN4 that sufficient DL power limitation to achieve the wind-up conditions during the test stage 2 was to limit maximum DL power to a level corresponding to the averaged DL power (DPCH Ec/Ior) in unlimited case. In simulated Stage 3, where the power limitation is raised, the DL DPCH Ec/Ior levels requested by the UE were evaluated with and without proper wind-up algorithm to find suitable limit for the requirement. 

In the agreed CR implementation margins were added to the ideal simulation results; 2.5dB margin to the maximum DL power in stage 2 and of 1 dB was allowed for 90% threshold in stage 3. After applying the implementation margin also to the maximum DL power level during the stage 2 and making the test receiver independent it led to a situation that a receiver with better demodulation performance was no longer stressed similarly as a receiver with the minimum required performance. This means that in the test a UE with better demodulation performance than the minimum assumed might not face a situation where the Node B power is limited preventing a need for anti-wind up algorithm to pass the test.

3. Change proposal

Aim of the change proposal described in this section is to keep the requirement basically unchanged and only modify the test so that different UEs having different receiver performances are equally stressed in the test without a risk of losing the radio link. The most straightforward sounding solution of simply decreasing further the maximum allowed DL power during the stage 2 is not feasible as it could lead to situation where some UEs could lose the radio link due to activation of out-of-synch.

As noted in Section 2 above, it was shown earlier when the wind-up test case was created by different companies that sufficient limitation for DL power to achieve the wind-up effect is to limit it to the level corresponding to the average level of DPCH Ec/Ior in unlimited conditions. This proposal to make the wind-up test independent of receiver demodulation performance utilizes this fact. Hence the proposal is to set the maximum DL power during stage 2 of the wind-up test to the same level as the measured average DPCH Ec/Ior during the initialisation phase, when no power limitation is applied. This would ensure that different UE’s would experience comparable power limitation situation and therefore the test would be able to verify proper implementation of anti wind-up algorithm. Note that the proposed initialisation stage could replace the first Stage 1 at the beginning of the test.

Also in the current test the minimum requirement is set to be fixed. One possible option is to set requirement also to be relative to the receiver demodulation performance. Hence the requirement could be set based on the 90% threshold of DPCH Ec/Ior cdf measured at the initialisation stage added with commonly agreed implementation margin. However changing the requirement would not seem to be necessary based on the ideal simulations made earlier and also shown in Section 4 of this document. This is due to the reason that UE lacking a proper algorithm to counteract the power limitation effects would increase its SIR target significantly in course of the test as time periods T3 and T1 are not long enough to allow UE to fully recover from the wind-up. Furthermore this could be undesirable due to tighter accuracy limits needed for the requirement, which would impact to the needed total testing time.

Hence the proposed test principle is following:

Initialisation stage/Stage 1: During a period T1 (Stage 1) the maximum DL power is 7dB (compared to P-CPICH). In the initialisation stage/period the average DPCH Ec/Ior level is measured and then later used in the Stage 2 of the test. Note that also the 90% threshold of DPCH Ec/Ior could be measured during the initialisation stage to be used as a basis for the reference.

Stage 2: During a period T2 the maximum DL transmit power is limited to the level corresponding to the average DPCH Ec/Ior level measured during stage 1 (in relative terms, compared to P-CPICH).

Stage 3: During a period T3 the maximum DL transmit power is raised to level of 7dB and the statistics of DPCH Ec/Ior power ratio is measured.

This proposal is also presented in form of a CR for information in Annex A at the end of this document.

As earlier the stages T1, T2 and T3 could be reiterated as many times as needed to achieve the required level of confidence. However the average DPCH Ec/Ior level (to be used as maximum DL power in stage 2) and also optionally the 90% threshold of DPCH Ec/Ior cdf should be only measured at the initialisation stage. The reference level should not be measured during the actual test as UE lacking proper algorithm to counteract the effects of Node B power limitation might not be able to adjust the SIR target back to the desired level prior to the period T1, resulting in an increase in average DPCH Ec/Ior level for that period. 

In order to enable the test and make the evaluation of the proposed test case possible some level of accuracy needs to be assumed for the measured DPCH Ec/Ior which is used to set the maximum DL power in stage 2. Setting too loose accuracy requirements could lead to the same problem as this change proposal aims to overcome, i.e. UE might not face a situation where the NodeB power is limited. The desired accuracy also impacts the required test time through required length of the initialisation stage, therefore setting too tight accuracy limits migth not be favourable. Furthermore the initalisation stage needs to account for the time required for the power control loop convergence. In the preliminary simulation results presented in Section 4 an accuracy of (1 dB has been assumed, and also that power control has converged.

In the initial test description given in [3] it was defined that the Stage 1 is intended for the convergence of power control and duration of Stage 1 (T1) was set to be at least 15 seconds. As in this proposal separate initialisation stage is introduced, could the length of the Stage 1 during the iterations possibly be reduced providing reduction in required test time. In Section 4 results investigating the impact of reducing the Stage 1 length are also presented.

4. Preliminary simulation results 

In this section simulation results for the proposed test methodology are presented. The used power limitation during Stage 2 is based on the average DPCH Ec/Ior level measured during the initialisation period, which is rounded to the closest integer DPCH Ec/Ior value in dBs. Impact of the measurement accuracy was studied by adding 1dB positive or negative bias to this value.  Furthermore the DPCH Ec/Ior statistics during stage 3 were measured in these cases with and without wind-up prevention algorithm. 

Table 1 presents the Stage 3 values in 4 different cases; in a case where DL power limitation set to 7dB (corresponding to -3dB  Ec/Ior), a case where the power limitation corresponds to the measured (and rounded)  average DPCH Ec/Ior level and two cases where (1dB bias is added to the  average DPCH Ec/Ior level. In these cases the performance of UE with and without wind-up prevention algorithm is compared to 90% limit of DPCH Ec/Ior cdf ((90%) measured in unlimited conditions and also against the fixed threshold given in Section 8.8.3 Table 8.34  

Table 1. Simulation results for the proposed wind-up test case

	Stage 2 DL power limitation
	Stage 3 90% limit of  DPCH Ec/Ior cdf [dB]

	
	Anti-wind up active
	No anti-wind up

	Maximum DL Ec/Ior = -3dB
	(90%
	<-13.3
	(90%
	<-13.3

	Maximum DL Ec/Ior = average DPCH Ec/Ior [dB]
	<(90%+1.5
	<-13.3
	>(90%+10
	>>-13.3

	Maximum DL Ec/Ior = average DPCH Ec/Ior -1 [dB]
	<(90%+1.5
	<-13.3
	>(90%+10
	>>-13.3

	Maximum DL Ec/Ior = average DPCH Ec/Ior +1 [dB]
	<(90%+1.5
	<-13.3
	>(90%+10
	>>-13.3


In can be seen from Table 1 that the measured DPCH Ec/Ior of UE with wind-up prevention algorithm stays nearly unchanged in Stage 3 compared to the unlimited case. The 90% level of DPCH Ec/Ior cdf for the UE without any wind-up prevention algorithm raises significantly. In practise the DPCH Ec/Ior level of the UE without wind-up prevention rose to the maximum DL power (-3dB in Stage 3). Biasing the DL power limitation  (1dB compared to the actual (rounded) average DPCH Ec/Ior level showed no impact in either case.

Further as discussed in Section 3, the option of adding an initialisation stage to the test case would optionally allow the reduction of the length of Stage 1 during the actual test. The impact of this was also studied through simulations in cases where Stage 1 length was reduced to 10, 5 and 2 seconds. Table 2 presents the simulation results to evaluate the impact, which the reduction of Stage 1 length (T1) would have on performance of UE with wind-up prevention algorithm. 

Table 2. Simulation results for shortened Stage 1 (T1).

	Stage 2 DL power limitation
	Stage 3 90% limit of  DPCH Ec/Ior cdf [dB]

	
	T1=10s
	T1=5s
	T1=2s

	Maximum DL Ec/Ior = -3dB
	(90%
	(90%
	(90%

	Maximum DL Ec/Ior = average DPCH Ec/Ior [dB]
	<(90%+1.5
	<(90%+1.5
	<(90%+1.5

	Maximum DL Ec/Ior = average DPCH Ec/Ior -1 [dB]
	<(90%+1.5
	<(90%+1.5
	<(90%+1.5

	Maximum DL Ec/Ior = average DPCH Ec/Ior +1 [dB]
	<(90%+1.5
	<(90%+1.5
	<(90%+1.5


It can be seen from Table 2 that the reduction of Stage 1 length has no impact on the performance of the UE with wind-up prevention algorithm. UE with no wind-up prevention algorithm was not simulated as these cases would be more stringent for it due to reduced Stage 1 duration (compared to the results presented in Table 1).

5. Conclusion

In this document we have presented a modification proposal for the existing wind-up test in Section 8.8.3 of 25.101. The aim of the proposed test is to better account for different receiver performances in the wind-up test so that it would be equally demanding for different UEs. It is proposed to change the maximum DL power limitation in Stage 2 from fixed to be relative to the UE demodulation performance. The relative level is proposed to be based on the average DPCH Ec/Ior level measured during the initialisation stage.

We would like to ask the guidance of RAN4 on how to proceed with the proposed test case and whether the proposal would solve the potential problems indicated in RAN4 meeting #31. Additionally we would like to hear whether the proposed change to the test case is feasible from practical testing perspective.  
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Annex A Description of the proposed change

8.8.3
Power control in downlink, wind up effects

8.8.3.1
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 8.33 average [image: image1.wmf]or
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 power ratio measured during the initialisation stage. All  parameters used in the three stages are specified in Table 8.33. The downlink[image: image2.wmf]or
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 power ratio measured values, which are averaged over one slot, during  stage 3 shall be lower than the value specified in Table 8.34 more than 90% of the time.

Power control of the UE is ON during the test.

Table 8.33: Test parameter for downlink power control, wind-up effects

	Parameter
	Unit
	Test 1

	
	
	Stage 1
	 Stage 2
	Stage 3

	Time in each stage
	S
	>15
	5
	0.5
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	DB
	5
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	dBm/3.84 MHz
	-60

	Information Data Rate
	Kbps
	12.2

	Quality target on DTCH
	BLER
	0.01

	Propagation condition
	
	Case 4

	Maximum_DL_Power
	DB
	7
	Note 1-6.2
	7

	Minimum_DL_Power
	DB
	-18

	DL Power Control step size, TPC
	DB
	1

	Limited Power Increase
	-
	“Not used”

	Note 1:
The Maximum_DL_Power is set to the level corresponding to average DPCH_Ec/Ior measured during initialisation stage.


Table 8.34: Requirements in downlink power control, wind-up effects

	Parameter
	Unit
	Test 1, stage 3
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	dB
	-13.3





































































































































































































