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1. Introduction

This document is a resubmission of R1-072396 updated to use 36.211 v1.1.1 as a basis for the text proposal. 

Currently the text in 36.211 section 5.3.4 covers Precoding with a single antanna port, SU-MIMO and transmit diversity. However, a new section needs to be added to cover MU-MIMO. The outline text proposal below indicates how this could be done, as well as capturing some working assumptions.

The previously agreed points addressed here are:

· For UEs in MU-MIMO mode the Node B is free to compute the precoding matrix based on feedback from the UEs.

· Any transmission to a UE in MIMO mode must use rank 1

A further working assumption is that the configuration of a UE in MU-MIMO or SU-MIMO mode is semi-static. This is implied by the proposed text, but could be explicitly stated in this section or elsewhere.

The application of CDD to MU-MIMO has not been discussed. If it is decided that it is applicable, then this could be added in the new section.  

2. Text Proposal on MU-MIMO for TS 36.211 

…………………………….Start of Text Proposal…………………….
5.3.4

Precoding

The precoder takes as input a block of vectors 
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 from the layer mapping and generates a block of vectors 
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 to be mapped onto resources on each of the antenna ports, where 
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 represents the signal for antenna port 
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5.3.4.1
Precoding for transmission on a single antenna port

For transmission on a single antenna port, precoding shall be done according to 
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where 
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 is the number of the single antenna port used for transmission of the physical channel.

5.3.4.2
Precoding for spatial multiplexing

Precoding for spatial multiplexing is only used in combination with layer mapping for spatial multiplexing as described in Section 5.3.3.2. Spatial multiplexing supports two or four antenna ports and the set of antenna ports used is 
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, respectively. 

5.3.4.2.1 Precoding for zero and small-delay CDD

For zero-delay and small-delay CDD, precoding for spatial multiplexing shall be done according to
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where the precoding matrix 
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 is a diagonal matrix for support of cyclic delay diversity. 

The matrix 
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 shall be selected from Table 6, where a UE-specific values of 
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 is semi-statically configured in the UE and the Node B by higher layers. The quantity 
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 in Table 6 is the smallest number from the set 
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Table 6: Zero and small delay cyclic delay diversity.

	Set of antenna ports used
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	Transmission rank 
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	No CDD
	Small delay
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For spatial multiplexing, the values of  
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 shall be selected from the codebook configured in the Node B and the UE. The configured codebook shall be equal to Table 8 or a subset thereof. Note that the number of layers 
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 is equal to the transmission rank 
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 in case of spatial multiplexing.

5.3.4.2.2 Precoding for large delay CDD

For large-delay CDD, the codebook shall be selected from Table 8 or a subset thereof. Note that the number of layers 
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 is equal to the transmission rank 
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 in case of spatial multiplexing.

Table 7: High-delay cyclic delay diversity

	Antenna ports used
	Transmission rank 
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Note 1: These values apply only when transmit diversity is not configured for transmission rank 1.

Note 2: For large delay configuration, 
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5.3.4.2.3
Codebook for precoding

The precoding matrix for zero, small, and large-delay CDD shall be selected from Table 8 or a subset thereof.

Table 8: Codebook for spatial multiplexing.

	Set of aAntenna ports used
	Transmission rank
	Codebook
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5.3.4.3
Precoding for MU-MIMO transmission

For transmission to users configured in MU-MIMO mode, the transmission rank is always 1 and the precoding is determined by the Node B.

5.3.4.4
Precoding for transmit diversity

Precoding for transmit diversity is only used in combination with layer mapping for transmit diversity as described in Section 5.3.3.3. The precoding operation for transmit diversity is defined for two and four antenna ports.

For transmission on two antenna ports, 
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For transmission on four antenna ports, 
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 of the precoding operation is defined by
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…………………………….End of Text Proposal…………………….
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