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1. Introduction
In the last RAN meeting #25, work item “Improved Minimum Performance Requirements for HSDPA UE categories 7 and 8” was introduced and agreed [1]. In that WI, LMMSE chip level equalizer was selected as a suitable reference receiver for defining performance requirements. In this document we investigate two items related to LMMSE chip level equalizer considered to be important as a parameter that affects a performance. One is the length of equalizer and the other is the equalizer update rate. 

2. Discussion

2.1 The length of the equalizer 

The length of equalizer is one of the important parameters that affect the performance. In order to align the simulation result of each company, it is necessary to decide this value. It is well known that required tap length depends on channel model. In previous test requirement, PA3, PB3, VA30, and VA120 have been used as a channel model. In order to reduce our effort, our proposal is focus on PB3 and VA30. The reason is 1) main target of HSDPA is Low ad Middle speed area, 2) recent channel model discussion in RAN1 excludes PA3 in macro cell [2] and 3) multi-path condition is main target of the equalizer. In the channel model raised above, Pedestrian B model has the longest delay, 3700ns (about 14.5 chips). In order to find the reasonable equalizer length more than the delay length (14.5chips), we implement the simulation with several tap length. Fixed Reference Channel (FRC) tests with Hset-6, described in A.7.1.6 of [3], were used as simulation assumptions. Moreover, in this estimation, tap coefficient of equalizer is updated once per slot and noise variance is assumed to be ideal.
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Figure1 Throughput Performance (PB3) 

  Figure2 Throughput Performance (VA30)

Figure1 and 2 show simulation results under Pedestrian B and vehicular A channel, respectively. From these two figures we found that 20 chips equalizer tap length has sufficient performance can be obtained. As for simulation alignment, we would like to use 20chips for equalizer length, since there is no performance difference in Vehicular A channel model even if much longer tap length is used. Please note that this value is an object for initial simulation alignment, and does not restricts any UE implementation.
2.2 The equalizer update rate

The update rate of equalizer affects the tracking of fading variance. We investigated this aspect under FRC test. Two update rates were considered. One is once per slot (2560chips) and another is 5th per slot (512chips). Same as previous section noise variance is assumed to be ideal. Simulation results are shown in figure3 and 4. 
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Figure3 Throughput Performance (PB3)  

Figure4 Throughput Performance (VA30)
From both results, there are little performance differences between both update rates. Therefore, we propose to use 1 slot update rate for simulation alignment. This proposal is also an object for simulation alignment and does not restrict any UE implementation.
3. Conclusion

In this document we investigated the equalizer length and update rate, which is important parameter for LMMSE performance. We propose to study on PB3 and VA30 only. From the simulation results, we proposed 20chips for the equalizer length, and once per 1slot for update rate. We would like to start discussion together with other assumptions (ex. over sampling rate).
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