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1. Introduction
Spatial multiplexing with channel dependent precoding and rank adaptation is supported in LTE downlink. Each UE recommends, among the elements in a codebook, a rank and precoder to be used by the NodeB in a possible subsequent downlink transmission. The recommendations are feedback to the NodeB over some control channel where the associated signaling overhead is directly determined by the codebook size. Although maximum freedom and performing the selection among all the elements in the codebook may seem to maximize performance, in some scenarios it is actually beneficial for the UE to select rank and precoder out of a smaller subset while still keeping exactly the same structure of the feedback signaling mechanism ‎[1].  For this reason, it was concluded in TSG-RAN meeting #48 that LTE will support codebook subset restriction ‎[2]

 REF _Ref174789134 \n \h 
‎[3].

Codebook subset restriction means the NodeB can, without modifying the CQI reporting format, restrict the UE selection of rank and precoder to an arbitrary subset of the entries in the configured codebook. The configuration is carried out in a semi-static manner.

2. Summary and Conclusions

The agreed working assumption on support of codebook subset restriction means the NodeB can, without modifying the CQI reporting format, restrict the UE selection of rank and precoder to an arbitrary subset of the entries in the configured codebook. The configuration is carried out in a semi-static manner. Based on the discussion above, we propose LTE should support this feature by 

· using RRC signaling to allow the NodeB to convey the subset information to the UE in a semi-static manner

· describing the precoder and rank subset using a bit map

The bit map size is determined by the number of elements in the codebook.  This implies 9 bits for 2 Tx and 64 bits for 4 Tx. Signaling overhead is clearly not a problem since the bit map is configured semi statically and does not need to be altered at a fast pace.

The bit map can easily be defined by enumerating the codebook elements in Table 6.3.4.2.3-1 and Table 6.3.4.2.3-2 in ‎[4] and letting the i:th element be included in the subset if the i:th bit in the bit map sequence is one and excluded otherwise. The enumeration can start with the lowest rank and take the elements in row order and then proceed with successively higher ranks.
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