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1 Introduction 
The framework for dual-layer beamforming has been discussed in RAN4, The companies are care about following aspects:
1)
Multi-user interference model

2)
Selection of precoding vectors

3)
Consideration on PMI based feedback

4)
Definition on test cases

In this contribution we provide our considerations on “multi-user interference model” and “beamforming method”, these opinions are needs to be considered in following advanced cases.

2 Discussion
2.1 The beamforming models in following advanced cases
For multi-user beamforming, the effective channel model for two users can be defined as combined two channel matrixes and combined transmission weight, i.e.
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In the equation, 
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are the two users’ user-specific channel matrix respectively, 
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 are the two users’ beamforming vectors. 
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 are the two users’ user-specific effective channel matrix respectively.

If one user use the transmission antenna’s number is M, receive antenna’s number is N, the number of one user’s stream is S. 
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 are N x M matrixes respectively, 
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 are M*S matrixes respectively, 
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 are N x 2S matrixes respectively, where the S could be achieved the condition: 2S
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min (M, N).
2.2 Multi-user beamforming methods in TDD and FDD
In TDD system, since the uplink and downlink channel reciprocity can be used to obtain channel state information, the eNB can easily obtain the multi-user channel information from uplink channel information and effectively grouping the UEs. This is beneficial to using the beamforming scheme base on the method of eliminate the inter-user’s interference. In other words, the beamforming method base on PMI feedback can not be used in TDD.

In FDD system, the frequency band of the uplink channel and downlink channel are different, the channel reciprocity can not be used to obtain channel state information. It is not conducive to the use of channel matrix information to acquire the transmit weight, UEs need to feedback the PMI information to eNB.
The method of eliminate the inter-user’s interference include: ZF (Zero-Forcing) method, BD (Block Diagonalization) method, dirty-paper coding, etc. The method of eliminate the inter-user’s interference can significantly improve multi-user beamforming system’s performance, but the method of eliminate the inter-user’s interference needs to know quite precise channel state information and can not be realized in the FDD. These factors influence the performance evaluation and test in following advanced cases; we suggest that it needs to be considered in TDD and FDD respectively.
3 Conclusion 
In this contribution, we have provided our considerations on the beamforming models and beamforming methods.
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