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1
Introduction
In the last RAN4 meeting #33 in Shin-Yokohama, the discussions on LMMSE equalizer performance started, and the simulation assumptions were agreed [1]. Regarding the requirements with Tx diversity, however, it was concerned that LMMSE equalizer cannot outperform RAKE receiver, because Tx diversity might reduce the equalizing effects. In this contribution, therefore, we present our initial simulation results for LMMSE equalizer with Tx diversity in order to reveal whether the requirements with Tx diversity should be needed or not.
2 Simulation results for LMMSE equalizer with Tx diversity
The simulation assumptions are based on [1]. 
2-1. Space Time transmit diversity (STTD)
Figure 1, 2, and 3 present FRC H-Set 6 results with STTD for PA3, PB3, and VA30, respectively. In all channel models, LMMSE equalizer performance is comparable to, or inferior to RAKE receiver. Therefore, it seems that LMMSE equalizer performance requirements with STTD might not be needed. 
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Figure 1
PA3 results [(a) QPSK, (b) 16QAM]
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Figure 2
PB3 results [(a) QPSK, (b) 16QAM]
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Figure 3
VA30 results [(a) QPSK, (b) 16QAM]
2-2. Closed-loop transmit diversity (CL-TD)
Figure 4, 5, and 6 present FRC H-Set 6 results with CLTD for PA3, PB3, and VA30, respectively. In all channel models, especially PB3, LMMSE equalizer performance can outperform RAKE receiver. Therefore, it seems that LMMSE equalizer performance requirements with CLTD might be needed.
It is noted that CLTD performance in CLTD might be degraded compared to that in single tx mode in multi-path channels, such as PB3 and VA30, but it does not indicate LMMSE equalizer performance requirements with CLTD is not needed. Tx diversity mode, such as Single tx, STTD, and CLTD, is one of the network parameters, and the network cannot control Tx diversity mode according to UE receiver type. Therefore, so long as LMMSE equalizer outperforms RAKE receiver in one Tx diversity mode, its requirements in the Tx diversity mode should be specified. 
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Figure 4
PA3 results [(a) QPSK, (b) 16QAM]
[image: image9.emf]H-Set 6, QPSK (PB3)

0

500

1000

1500

2000

-7 -6 -5 -4 -3 -2

Ec/Ior [dB]

Throughput [kbps]

LMMSE, CLTD

RAKE, CLTD

(a)

 [image: image10.emf]H-Set 6, 16QAM (PB3)

0

500

1000

1500

-7 -6 -5 -4 -3 -2

Ec/Ior [dB]

Throughput [kbps]

LMMSE, CLTD

RAKE, CLTD

(b)


Figure 5
PB3 results [(a) QPSK, (b) 16QAM]
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Figure 6
VA30 results [(a) QPSK, (b) 16QAM]
4. Conclusions
In this contribution, we presented our initial simulation results for LMMSE equalizer with Tx diversity. From the simulation results, we found that the LMMSE requirements with STTD might not be needed, because LMMSE equalizer cannot outperform RAKE receiver in STTD. On the other hand, LMMSE requirements with CLTD should be needed because LMMSE equalizer gain can be achieved in CLTD for all channel models. We need further study on the implementation margin for LMMSE equalizer with CLTD. 
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