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1
Introduction
In the last RAN plenary meeting #25, a new work task “Improved Performance Requirements for HSDPA UE categories 7 and 8” was approved for the improved receiver performance requirement for HSDPA [1]. In order to start the work in RAN4, we need to discuss and agree on the initial simulation assumptions and simulation cases, such as:
· Simulation assumptions

· Equalizer length

· Equalizer update rate

· Simulation cases

· Fixed reference channel (propagation channels, transmit diversity mode)
· CQI reporting 

· HS-SCCH detection performance
This contribution presents our initial simulation results on “Equalizer length” and “HS-SCCH detection performance” among above, and discusses the simulation assumptions and cases for the new performance requirements for HSDPA UE categories 7 and 8. 
2 Simulation results for a LMMSE equalizer
In our initial simulation work, we re-used the simulation assumptions of the Release-5 work, except for the number of samples per chip. We set the number of samples per chip to “1” for simplicity. 
3-1. Equalizer length (Number of taps)
The equalizer length (the number of taps) is one of the key factors in the LMMSE equalizer, and as the number of taps increases, the user throughput also increases. It is, however, noted that the UE complexity also increases due to the increasing number of taps. Therefore, it might be necessary to find a good compromise point between the user throughput and the UE complexity for a reference structure. In this section, we investigated the relation between the LMMSE equalizer performance and the number of taps. We used only PB3 as a propagation channel, because it has the longest delay profile of the channels used in HSDPA channels. 
Figure 1 and 2 present our simulation results on FRC H-Set 6 (QPSK and 16QAM, respectively), in which the number of taps is set to 20, 40, 60, and 80. The results indicate that the equalizer length of 20 might not be sufficient, because the throughput increases by 10% as the number of taps changes from 20 to 40. From an actual performance point of view, we should investigate the LMMSE equalizer throughput in the conditions that the adaptive modulation and coding (AMC) is operated. Figure 3 shows our simulation results in which AMC is operated between Node B and Category-7 UE. We can see that the throughput increase due to expanding the equalizer length in high geometry region is approximately 10%, which is corresponding to the results on FRC H-Set 6. Based on the above results, we propose that the performance requirements should be specified based on a reference structure which has 30-40 equalizer length. 
Here, we would like to discuss the relation between the performance requirements and a reference structure. It is true that the reference structure does not restrict any UE implementation, for example, the number of taps is UE manufacture dependent. From an operator point of view, however, the enhanced performance requirements should be determined by not only the UE implementation issues but also the market demand, i.e. how much throughput improvement should be required. Otherwise, the throughput gain due to LMMSE equalizer can easily be traded off with lowering the UE complexity. Therefore, we propose that a reference structure should be determined by both the UE complexity and the operator demand, and the performance requirements should be specified based on the reference structure. 
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Figure 1 Simulation results for H-Set 6 (QPSK), PB3
[image: image2.emf]PB3, H-Set 6 (16QAM)
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Figure 2 Simulation results for H-Set 6 (16QAM), PB3
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Figure 3 Simulation results (AMC is operated)
3-2. HS-SCCH detection performance
In TS 25.101 [2], “Enhanced requirement (Rx diversity performance requirement) for HS-SCCH detection” is specified, because the diversity gain due to Rx diversity can significantly improve the HS-SCCH detection performance. In this section, therefore, we investigated the LMMSE equalizer gain on HS-SCCH detection performance in order to determine whether LMMSE equalizer performance requirements should be needed or not. 
Figure 4-7 present the simulation results on the HS-SCCH detection performance for RAKE and LMMSE equalizer, in which the equalizer length is set to 32. Figure 4 and 5 show the low geometry performance for PB3 and VA30, respectively, and Figure 6 and 7 show the high geometry performance for PB3 and VA30, respectively. The results indicate that the equalizer gain is small in the low geometry region, in which the multi-path interference is small. As for the high geometry region, on the other hand, we can find the equalizer gain, for example, approximately 2 dB in the PB3 case. It is, however, noted that this equalizer gain, 2 dB, is corresponding to 0.4% difference, from a Node B tx power point of view. Therefore, it is concluded that new requirements for LMMSE equalizer might not be needed. 
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Figure 4 HS-SCCH detection performance (PB3, Ior/Ioc = 0 dB)
[image: image5.emf]VA30, Ior/Ioc = 0 dB
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Figure 5 HS-SCCH detection performance (VA30, Ior/Ioc = 0 dB)
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Figure 6 HS-SCCH detection performance (PB3, Ior/Ioc = 10 dB)
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Figure 7 HS-SCCH detection performance (VA30, Ior/Ioc = 10 dB)
4. Conclusions
In this contribution, we presented our simulation results on a LMMSE equalizer. From the simulation results, we found that 30-40 equalizer length can achieve better throughput performance than 20. Furthermore, based on the fact that the key factors, such as equalizer length, significantly affect both the user throughput and the UE complexity, we proposed that a reference structure should be determined by both the UE complexity and the operator demand, and that the performance requirements should be specified on the reference structure. As for HS-SCCH detection performance, we found that there is not a big difference between conventional RAKE receiver and LMMSE equalizer, and that new requirements for LMMSE equalizer might not be needed. 
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