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1.
Introduction

At the RAN4#46 meeting in Sorrento, RAN4 discussed the feasibility of different multi-antenna transmission schemes. The agreement in RAN4 is below [1]:

· Small-delay CDD gains of the order of 2-9% were quoted by RAN WG1, but that these could be smaller for some codebook configurations and be further reduced in the presence of timing misalignments 
· Antenna selection has an impact on the power amplifier complexity in the BS and the performance benefits would be negligible. RAN WG4 also acknowledged that based on the working assumptions made by RAN WG1 these features could be activated/deactivated by higher layer signalling. Nevertheless these would still require an effort in performance verification and interoperability testing.
At the RAN#39, there was the discussion on the reduction on the number of options and RAN Chairman officially announced to reduce the number of options as WGs task. 

2.
Proposal
According to the guidance and LS from RAN and RAN4, it is proposed to refine MIMO precoding schemes in 36.211.
[1] R1-081179
LS on implications of MIMO precoding schemes on RAN4 requirements
--------------- start of text proposal --------------------

6.3.4.2.1
Precoding without CDD

Without cyclic delay diversity (CDD), precoding for spatial multiplexing is defined by
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where the precoding matrix 
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For spatial multiplexing, the values of  
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 shall be selected among the precoder elements in the codebook configured in the eNodeB and the UE. The eNodeB can further confine the precoder selection in the UE to a subset of the elements in the codebook using codebook subset restrictions. The configured codebook shall be selected from Table 6.3.4.2.3-1 or 6.3.4.2.3-2. 
6.3.4.2.2
Precoding with large delay CDD

With large-delay CDD, precoding for spatial multiplexing is defined by
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where the precoding matrix
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 are both given by Table 6.3.4.2.2-1 for different numbers of layers
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The values of the precoding matrix 
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 shall be selected among the precoder elements in the codebook configured in the eNodeB and the UE. The eNodeB can further confine the precoder selection in the UE to a subset of the elements in the codebook using codebook subset restriction. The configured codebook shall be selected from Table 6.3.4.2.3-1 or 6.3.4.2.3-2. 

Table 6.3.4.2.2-1: Precoding for large delay cyclic delay diversity
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6.3.4.2.3
Codebook for precoding

For transmission on two antenna ports, 
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 with and without large delay CDD shall be selected from Table 6.3.4.2.3-1 or a subset thereof.

Table 6.3.4.2.3-1: Codebook for transmission on antenna ports 
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	Codebook index
	Number of layers 
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--------------- end of text proposal --------------------
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