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1. Introduction and Background

For 1.28Mcps TDD, it is lack of robustness test against SIR target wind up. 

When the BS the transmit power is limited and can not meet the targeted quality, SIR target wind up effects should not occur. If it occurs, then the SIR target may have been increased to its maximum value. When this limitation is removed, the SIR target may be much higher than the SIR target required to meet the QoS, therefore the Node B will waste transmit power and will increase the interference level of the cell. 

For any outer loop algorithm using CRC as input, it will take a significant amount of time to reduce the SIR target to the correct level, in this time the unnecessarily high DL power will interfere other UEs. Therefore increasing of SIR target should be restrained by an anti-wind up algorithm.
The new test case of DL power control wind up effects will verify whether theUEs apply an appropriate anti-wind up algorithm.

2. Simulation Conditions
2.1. Test

The principle of the proposed test is the following:
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Figure 1: Outer loop power control test
· Initialisation stage: Enter the UE into loopback test mode and start the loopback test. RF parameters are set up according to table 1. SS waits 15 seconds and then collects the Ior/Ioc power measured values, which are averaged over one slot, over 80 second period. The average of these Ior/Ioc values is then calculated to get the power value X, which will then be used during the stage 2 in the test procedure.
· Stage 1: During a period T1 (5s) , no restriction is set on DL transmit power.
· Stage 2: During a period T2(40s), the maximum DL transmit power is limited to the level corresponding to the average Ior/Ioc level measured during initialisation stage.
· Stage 3:During a period T3 (5s), the DL transmit power is not limited anymore and the average transmit power and the BLER are measured
· These 3 stages are reiterated many times in order to have a sufficient accuracy. Note that during stage 1 the SIR target recovers to 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).

Considering these simulation conditions, several tests have been performed:

· First, a test with no power limitation used as a reference.

· Then, a test with a limitation to X dB of the downlink transmit power of the Node B during T2.

· Another test with a limitation to (X – 4) dB of the downlink transmit power of the Node B during T2.

· All these tests were reiterated with and without the algorithm preventing the wind up effect.

2.2. Parameters

Table 1 Simulation parameter for downlink power control, wind-up effects
	Parameter
	Unit
	Test 1

	
	
	Stage 1
	 Stage 2
	Stage 3

	Time in each stage
	s
	5
	40
	5
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	dBm/1.28MHz
	-60

	Information Data Rate
	kbps
	12.2

	Max downlink power


	dB
	No limitation
	XdB
	No limitation

	
	
	
	X-4 dB
	

	Quality target on DTCH
	BLER
	0.01

	Propagation condition
	
	CASE1


3. Summary of Simulation Results

· Simulations have been performed according to the test defined in clause 2.1, with a power limitation during period T2 equal to the average Ior/Ioc. Results which are from 4 companies are shown in Table 2.
Table 2 Power limitation at X dB during T2
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Companies

Without an algorithm to

avoid wind-up effects

With an algorithm to avoid

wind-up effects

Company #1

3.06%

3.21%

Company #2

3.21%

3.01%

Company #3

4.03%

4.05%

Company #4

2.60%

2.80%

Company #1

13.3097dB

5.648dB

Company #2

8.3853 dB

3.12dB

Company #3

9.57dB

3.74dB

Company #4

9.94dB

5.79dB

Company #1

15.9dB

8.1dB

Company #2

10.6 dB

6.1dB

Company #3

12.40dB

7.10dB

Company #4

13dB

9dB

Company #1

0.01%

0.51%

Company #2

0.40%

0.80%

Company #3

0.00%

0.15%

Company #4

0.00%

0.00%

Average Ior/Ioc (dB) during periods T3

Confidence level 90% for  Ior/Ioc (dB)

Average BLER during periods T3

Power limitation: 

I

or/

I

oc< X dB

Average BLER during periods T2


· Then, simulations have been performed according to the test defined in clause 2.1, with a power limitation during period T2 equal to the average Ior/Ioc-4dB. Results which are from 4 companies are shown in Table 3

Table 3 Power limitation at (X-4) dB during T2.
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Companies

Without an algorithm to

avoid wind-up effects

With an algorithm to avoid

wind-up effects

Company #1

13.47%

13.49%

Company #2

14.35%

14.20%

Company #3

15.50%

15.50%

Company #4

10.90%

11.20%

Company #1

13.4163dB

4.646dB

Company #2

8.4668 dB

3.0069dB

Company #3

10.08dB

4.67dB

Company #4

13.14dB

2.89dB

Company #1

15.7dB

7.1dB

Company #2

10.8 dB

5.5dB

Company #3

13.30dB

7.70dB

Company #4

15dB

6dB

Company #1

0.05%

0.92%

Company #2

0.40%

0.00%

Company #3

0.00%

0.00%

Company #4

0.00%

2.00%

Confidence level 90% for  Ior/Ioc (dB)

Average BLER during periods T3

Power limitation: 

I

or/

I

oc< X-4 dB

Average BLER during periods T2

Average Ior/Ioc (dB) during periods T3


· For the wind up test, 4dB limitation is selected in stage 2 and specifies a margin of 1dB on Ior/Ioc requirement, compared to the average Ior/Ioc which is calculated from the initialisation stage. The requirements are defined by averaging the simulated values from 4 companies with an added implementation margin of 2.5 dB.

Table 4 Minimum requirement 

	Parameter
	stage 3(No Margin)
	stage 3(2.5dB Margin)

	Ior/Ioc
	6.6dB
	9.1dB


4. Conclusions
Current specification lacks certain practical aspects of the downlink power control, such as wind up effects. However, this test is important in real network operation. This contribution show significant degradation of the performance due to the wind-up effect if no anti-wind up algorithm is implemented in the UE to avoid it(5 dB or larger).
It is proposed to set-up a test for wind up effect in 25.102, and to specify a margin of 1dB on Ior/Ioc requirement, compared to the reference value without power saturation. Also, 2.5 dB implementation margin is considered for the T3 requirement.
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6. Annex: detailed simulation parameters

	Parameter
	Explanation/Assumption

	Chip Rate
	1.28 Mcps

	Duration of TDMA subframe
	5 ms

	Number of time slots per subframe
	7

	Closed loop power control
	On

	Power control step size
	1 dB

	IRT
	Off

	AFC
	Off

	AGC
	On

	Number of samples per chip
	1 sample per chip

	Numerical precision
	Fixed point simulations

	BLER calculation
	BLER will be calculated by comparing with transmitted and received bits. 

	TPC error rate at BS
	Error free

	TPC delay
	1 subframe

	Transmit diversity
	OFF

	Receiver antenna diversity
	OFF

	Channelisation codes
	DPCHi 
	c(k=1+2, Q=16)

	
	OCNS  
	n.a.

	Receiver
	Joint Detector 

	Channel Estimation
	Actual multipath delay estimation.

	Reference Measurement Channel
	12.2K as specified in A.2.2.2 of [1]

	SirTarget Max
	18
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