TSG-RAN Working Group 4 Meeting #35







　

R4-050291
Athens, Greece, 9-14 May 2005
Agenda item:
6.2.1 

Source: 
Texas Instruments Inc 
Title: 

Throughput Improvement Using LMMSE Based Receiver for VA120 Channel
Document for:
Discussion & Approval
1
Introduction
In RAN4 meeting #34 in Scottsdale, AZ, USA, it was agreed to study the performance of LMMSE based equalizer with implementation margin (IM) and compare it with that of a rake receiver[1]. A decision will be made whether an enhanced performance requirement is needed or not for VA120 channel. In this document, we present simulation results based on implementation impairment study on LMMSE based equalizer and rake receiver. Significant throughput improvement over rake receiver is observed. 
2 Simulation Results with Implementation Margin 
For evaluating performance loss due to implementation impairments, major RF impairments including IQ imbalance, base-band filter and major digital base band impairments including AGC, ADC, timing error, channel estimation and certain finite precision arithmetic are considered in simulations. Simulation results including the above impairments are drawn as “LMMSE partial IM” in Figure 1 for QPSK and Figure 2 for 16QAM. Since the simulation model does not include all impairments, the curve is further shifted by 1dB to obtain the proposed throughput performance with implementation margin (“LMMSE IM”). For comparison purpose, the LMMSE results [3] without IM (“LMMSE”), rake receiver performance with IM (“Rake IM”), rake receiver without IM (“Rake”) are also shown in the figure. Simulation parameters are specified in [4]. For rake receiver performance, similar simulation approach is taken to include implementation impairments and additional margin is added to cover other impairments. 
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Figure 1 Throughput comparison with QPSK.
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Figure 2 Throughput performance comparison with 16QAM.
3. Implementation costs

Implementing an UE terminal that supports high speed mobility does not require significant amount of complexity in hardware. From the gate count estimation of Texas Instruments Inc, supporting the high mobility channel in HSDPA service will result in an additional 1% increase of total gate count for HSDPA related hardware.
4. Conclusions

In this contribution, we presented simulation results of LMMSE based receiver with implementation margin and compare those results with rake receiver. We find that the required implementation margin for the VA120 channel is similar to that of the low Doppler channels [2]. Even after including the implementation margin, significant throughput performance gain is observed in VA120 channel. Only 1% additional hardware in terms of gate counts is required to support the high mobility channels. The LMMSE based equalizer offers significant enhanced performance over the rake receiver for VA120 channel with small increase in complexity. 
HSDPA as a highly spectrum efficient service in the UMTS system has attracted many applications including high mobility cases. A new study item on “Performance Evaluation of the UE behaviour in high speed trains with speeds up to 350 kmph” [5] has been approved in RAN#27, and work has been initiated in RAN4#35 to study the potential HSDPA performance in high mobility channels with an expected completion date of September 2005. Since high speed mobility is important even for the data service in a cellular system, we propose to have an enhanced performance requirement for the VA120 channel.
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