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1.
Introduction

In the latest T1 meeting (T1#23, Beijing, May-04) a new Release 99 test case 7.7.3 (Combining of reliable TPC commands from radio links of different radio link sets) was introduced to TS 34.121 (T1-041014). 

When the test case was presented in the meeting, some concerns were raised concerning accuracy of TPC error rate:

In the core specification TS25.101 Table 8.28B Note 1 it states “The DPCH_Ec/Ior1 is set at the level corresponding to 5% TPC error rate”. The problem seen in T1 was that there is no requirement for accuracy of TPC error rate i.e. how accurately the test equipment must be able to set the TPC error rate to 5% in order to maintain the test reliability.

2. 
Study & results

When studying this issue the first thing to consider is the aim of the test. It is to ensure that UE uses some reliability metric in its TPC combining. Therefore the resulted TPC error rate (after initialisation) cannot be too high so that bad UE would be able to pass nor too low to prevent good UE from passing.

Simulation results presented below were made with following scrambling codes:

Scrambling codes: 
Cell1: 200
Cell2: 100
Cell3: 150

These simulations assume straightforward ‘DOWN OR’ combining at the UE without any TPC command reliability estimation. 

Table 1: Simulation results for different offsets

	Offset
	Theoretical TPC command error rate [%] & Ec/Ior [dB]
	% of UE

TX power within interval +/-5dB

	
	Cell 1
	Cell 2
	Cell 3
	

	0dB
	5 / -14.63
	30 / -24.56
	30 / -24.56
	7.14

	+0.5dB
	4.07 / -14.13
	28.98 / -24.06
	28.98 / -24.06
	21.74

	+1dB
	3.25 / -13.63
	27.82 / -23.56
	27.82 / -23.56
	41.48

	-0.5dB
	6.02 / -15.13
	31.03 / -25.06
	31.03 / -25.06
	1.35


Observing these results it can be noted that even + 1 dB offset (resulting nearly 2 percentage unit difference in the intended TPC error rate) raises the +/- 5 dB window little over 40%. The test requirement is that UE shall remain within this range for 90% of the time. Hence the UE using straightforward ‘DOWN OR’-combining would still fail. However as the exact realisations are dependent on actual receiver performances some extra margin would be useful. By limiting accuracy of the TPC error to +/- 1 % it would be more reliably assured that undesired UE performance would be rejected. This would mean that DPCH Ec/Ior would need to be set within 0.5 dB of the exact value.

Furthermore it should be noted that this tolerance would allow TPC error rate to be 6% thus tightening original UE requirement. We have not yet performed analysis how much test tolerance should be added to UE requirements because of tolerance in TPC error rate. However tolerance in TPC error rate has to be taken into account when defining test tolerances to the actual requirements.

3. 
Conclusion & proposed way forward

Based on the results shown in chapter 2 our proposal would be to set the accuracy of the TPC error rate to +/- 1% (with 95% confidence).

The effect of TPC error rate tolerance has to be taken into account when defining test tolerances to the requirements.

This proposal is open for discussion. Should this proposal be agreed on there is a CR attached (T1-041014) adding TPC error rate accuracy requirement +/- 1 % to chapter 7.3.3 of TS34.121
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