
3GPP TSG RAN WG1 Meeting #48bis
R1-071797
St. Julian’s, Malta, 26-30 March, 2007
Agenda Item:
7.9.2
Source: 
Samsung, Panasonic
Title: 
Precoding Codebook for MU-MIMO
Document for:
Discussion and Decision
1 Introduction
In RAN1#47 meeting in Riga, it was decided that for FDD, UE feedback for support of downlink multi-user MIMO is generated based on the unitary codebook which is the collection of the unitary matrices.
.In this contribution, we provide a way forward regarding the codebook for 2-Tx and 4-Tx MU-MIMO.
2 Codebook for 2-Tx MU-MIMO
The codebook in Table 1 is believed to provide a reasonable trade-off between size and performance while at the same time addressing several important scenarios including correlated and uncorrelated fading as well as polarized antenna setups.

Table 1: Codebook for 2-Tx antennas MU-MIMO
	Codebook 
	Total Size
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Note that for notational brevity, a scaling factor normalizing each codebook element has been intentionally omitted from the table. This scaling factor ensures the total transmit power is constant regardless of which precoder element is applied.
The work in [9] illustrates that in certain scenarios it can be beneficial if the NodeB has the ability to further constrain the precoder and rank selection to a subset of all precoder and rank combinations. For example, if a polarized antenna setup is used, it may be advantageous for the NodeB to have the ability to instruct (on a slow basis) the UEs to only select among the two unity vectors and one or both of the rank two elements, even though the signaling would support the full set of combinations. This is an example of codebook and rank subset restriction and reduces potential CQI mismatch since the NodeB then can, to a greater degree, avoid overriding UE recommendations.
3 Codebook for 4-Tx MU-MIMO
The codebook in Table 2 is believed to provide a reasonable trade-off between size and performance while at the same time addressing several important scenarios including correlated and uncorrelated fading as well as polarized antenna setups.

Table 2: Codebook for 4-Tx antennas MU-MIMO
	Codebook 
	Total Size
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Note that for notational brevity, a scaling factor normalizing each codebook element has been intentionally omitted from the table. This scaling factor ensures the total transmit power is constant regardless of which precoder element is applied.

4 Conclusion
As a way forward we propose the following:

· Adopt the codebook in Table-1 for 2-Tx antennas and in Table-2  for 4-Tx antennas MU-MIMO as the working assumption..
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