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1 Introduction
In RAN1#50,  the following is agreed for precoder subset restriction [1]:
· Same signalling format used regardless the size of the subset
· Use bitmap signalled on higher layers (RRC) to inform the UE specific subset

· All subsets should be possible to be signalled

However, we want to point out that it is also agreed in earlier meetings that the “nested-property” should be satisfied for both the 2Tx and 4Tx codebook, in order to support the eNB rank override, which is essential in ensuring adequate system performance in many practical scenarios, for example, when there is a mismatch between UE rank feedback and the downlink packet size.  In light of this consideration, we think the nested-property should also be satisfied in the case of subset restriction.  In this contribution, we propose simple bitmap-based method of subset selection that complies to the decisions in RAN1#50, while satisfying the “nested-property”.
2 Summary of the bitmap based subset selection
We use bitmap signalled on higher layers (RRC) to inform the UE specific subset selection.
For 4Tx codebook (excerpt from 36.211 and included in Annex), we simply have a 18=16+2 bits bitmap to indicate subset selection:

 b[0],b[2],…, b[15]     +    r[0],  r[1],

if b[i] =1, i=0,…15,  it means the codebook index in the 4Tx codebook table is selected. On the other hand, r[0],r[1] together indicate the maximum rank in such a way:

1. r[0]=0,r[1]=0  ( maximum rank 1, or  only rank 1 included in the subset;

2. r[0]=0, r[1]=1  ( maximum rank 2, or ranks 1, 2 are included in the subset.

3. r[0]=1, r[1]=0 ( maximum rank 3, or ranks 1, 2,3  are included in the subset.

4. r[0]=1, r[1]=1 ( maximum rank 4, or ranks 1, 2,3,4  are included in the subset.

For 2Tx codebook, we first re-organize the codebook by repeating the rank 2 codewords. Note this simple rewriting  does not change the codebook  and feedback bits at all.
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Furthermore, we simple have a 7=6+1 bits bitmap to indicate subset selection:
 b[0],b[2],…, b[5]  +    r[0],

if b[i] =1, i=0,…5,  it means the codebook index in the 2Tx codebook table is selected. On the other hand, r[0] indicates the maximum rank in such a way:

1. r[0]=0,  ( maximum rank 1, or  only rank 1 included in the subset;

2. r[0]=1  ( maximum rank 2, or ranks 1, 2 are included in the subset.

3 Conclusion
In this contribution, we propose a bitmap based subset restriction method that satisfied the “nested property”. We would like to ask RAN1 to adopt it as working assumption.
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Annex: 2Tx and 4Tx codebooks in 36.211

Table 6.3.4.2.3-1: Codebook for transmission on antenna ports 
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Table 6.3.4.2.3-2: Codebook for transmission on antenna ports 
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