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1. Introduction

Several papers [1]-[5] were presented at RAN4#24 on the topic of Variable Reference Channel (VRC) testing for HSDPA. In the interval since those papers were presented, and indeed since the VRC channel test was originally proposed, the timing and interpretation of CQI performance requirements has undergone significant modification and clarification by RAN WG1, as communicated most recently in liaison statement [6]. This contribution presents new simulation results addressing VRC test performance following [6], and outlines potential performance requirements.

2. Simulation Results

The assumptions governing the simulation presented below are those agreed in TR 25.890 as amended via the RAN4 reflector. The CQI table was that specified in Table 8.2 of TR 25.890, while the timing assumptions are indicated in Figure 9 (Appendix B below).

Two definitions of packet error rate (PER) were used (and appear in the results). In the first definition, denoted PER1, the measured PER included “re-mapped” packets – i.e. packets for which the CQI=0 report gave rise to the transmission of a transport block formatted according to CQI=1. The second PER definition, denoted PER2 excluded any such re-mapped packets from the PER estimate. Throughput was defined uniformly as the total number of transport bits successfully transmitted, divided by the duration of the simulation. Thoughput is normalised assuming an inter-TTI distance of 3.

Throughput and PER results (for both PER1 and PER2) for the AWGN channel appear in Figures 1 and 2 respectively. Note that in the region marked ‘A’ in Figure 2 a reliable PER2 estimate could not be determined as there were insufficient non-remapped packets to make an accurate determination. Such PER2 results are identified using the value PER2=2. Results for the Pedestrian-A 3km/h, Pedestrian-B 3km/h, and Vehicular-A 30km/h appear in Figures 3-8.

3. Discussion

The following observations can be made from the simulation results.

1. There was generally very little difference between the PER observed using the PER1 and PER2 definitions with the exception of the Pedestrian-A channel at low-SNR.

2. With the exception of the Vehicular-A 30km/h channel, there was little difference in PER performance as a function of 
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 although, as expected, throughput was strongly affected by 
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. The large variation in performance for the Vehicular-A channel appears to result from the smaller coherence time of the channel, and the resulting increased significance of the delay between the CQI reference period and the delivery of the associated HS-DSCH sub-frame. An analysis of the distribution of the change in instantaneous power leaving the channel suggests that assessment at 30km/h adds little value to the VRC test, and we propose that this condition be removed.

4. Proposed Performance Requirements

Table 1 – which is based on an assessment of the effect of receiver impairments on VRC performance – proposes potential upper (
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) bounds on measured PER for the AWGN, Pedestrian-A 3km/h and Pedestrian-B 3km/h channels. The need and utility of any additional associated minimum throughput criteria based on the results of Figure 1 and Figures 3-5 can be determined following the discussions at RAN4#25.
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	AWGN
	{-20,6}
	2
	{5,10}
	5
	0.03
	0.15
	FFS

	Ped-A 3km/h
	{-6,-3}
	3
	{0,10}
	5
	0.12
	0.4
	FFS

	Ped-B 3km/h
	{-6,-3}
	3
	{0,10}
	5
	0.12
	0.4
	FFS


Table 1 – Potential VRC performance requirements.
5. Conclusions

The performance of the UE under VRC conditions has been described, and potential maximum and minimum PER for the AWGN, Pedestrian-A 3km/h and Pedestrian-B 3km/h cases have been outlined. Any additional requirement and utility for a throughput specification is TBD. It may be useful, however, to define additional tests methodology to enhance the VRC, based on the revised definition of the CQI now available from RAN1.
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Appendix A – Results Figures
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Figure 1: T-put vs. Ec/Ior, AWGN, Inter-TTI=3
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Figure 2: PER1 and PER2 vs. Ec/Ior, AWGN
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Figure 8: PER1 and PER2 vs. Ec/Ior, Veh-A 30km/h
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Figure 7: PER1 and PER2 vs. Ec/Ior, Ped-B 3km/h
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Figure 6: PER1 and PER2 vs. Ec/Ior, Ped-A 3km/h
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Figure 5: T-put vs. Ec/Ior, Veh-A 30km/h, Inter-TTI=3

VA30/Ior/Ioc=0dB/T-put(kbps)

VA30/Ior/Ioc=5dB/T-put(kbps)

VA30/Ior/Ioc=10dB/T-put(kbps)

T-put (kbps)

Ec/Ior (dB)


[image: image16.wmf]0

100

200

300

400

500

600

-8

-7

-6

-5

-4

-3

-2

Figure 4: T-put vs. Ec/Ior, Ped-B 3km/h, Inter-TTI=3
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Figure 3: T-put vs. Ec/Ior, Ped-A 3km/h, Inter-TTI=3
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7. Appendix B – Timing Assumptions
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Figure 9: VRC Test Timing Diagram
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Figure 3: T-put vs. Ec/Ior, Ped-A 3km/h, Inter-TTI=3
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Figure 7: PER1 and PER2 vs. Ec/Ior, Ped-B 3km/h
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Figure 6: PER1 and PER2 vs. Ec/Ior, Ped-A 3km/h
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Figure 8: PER1 and PER2 vs. Ec/Ior, Veh-A 30km/h
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Figure 4: T-put vs. Ec/Ior, Ped-B 3km/h, Inter-TTI=3
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Figure 5: T-put vs. Ec/Ior, Veh-A 30km/h, Inter-TTI=3
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Figure 9: VRC Test Timing Diagram
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