3GPP TSG RAN WG1 Meeting #56

R1-090691
Athens, Greece, 09 – 13 February, 2009
Source:
Panasonic

Title:
Codeword discussion for LTE-A
Agenda Item:
12.3 UL MIMO extension up to 4x4

12.4 DL MIMO extension up to 8x8
Document for:
Discussion
1. Introduction

In RAN1#55b meeting, general discussion for DL/UL MIMO was treated [1] and some topics are identified as discussion items during study item phase e.g. maximum number of codewords (CWs), CW-to-layer mapping, etc. In this contribution we show our view on those 2 items.
2. CW discussion on downlink higher-order MIMO
For CW discussion on downlink higher-order MIMO, its impact on performance and standardization should be considered as discussed in [2]-[4]. There are 2 scenarios as simple extension of CW-to-layer mapping for rank 8 case, namely: Alt1) max. 2 CW, and Alt2) max. 4 CW, respectively. Followings are our view for those:
Alt1) max. 2 CW
In this case less performance benefit from MMSE-SIC would be expected compared to Alt2, however, as [4] indicated, the benefit of Alt2 would be diminished with practical link adaptation. Besides, almost all part of DCI format 2 can be reused in particular HARQ related signalling, which minimize corresponding standardization/test effort. On the other hand this option requires additional TBS definition for 3 or 4 layers per codeword, however it would be manageable like 2 layers per codeword in Rel-8. UE procedure for reporting CQI/PMI can be reused as well. 
Alt2) max. 4 CW

This option may increase signalling overhead, namely TBS and HARQ related indication per codeword, for those topics much standardization effort would be expected. On the other hand this option doesn’t require additional TBS definition. UE procedure for reporting CQI/PMI should be investigated carefully. Another concern is latency of MMSE-SIC if all CWs are serially processed to fully exploit cancellation effect.
Our preference is Alt1 according to above discussion. Besides fixed CW-to-layer mapping would be preferable in terms of simplicity on CQI/PMI feedback by UE and rank overriding capability by eNB.
3. CW discussion on uplink SU-MIMO
Almost same discussion as section 2 can be applied to uplink SU-MIMO. Even though performance aspects would be discussed further with advanced receiver e.g. MMSE-SIC, Turbo SIC, etc. as suggested in [5], signalling overhead compared to DCI format 0 in Rel-8 should be considered, which has TBS and HARQ related indication for single-CW. So our current preference is single-CW.
4. Conclusion
In this contribution, several aspects on CW for downlink and uplink are discussed. Our view is: 

· For downlink higher-order MIMO, max. 2CW; and 
· For uplink SU-MIMO, single-CW.
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