3GPP TSG RAN1#53
R1-081932
Kansas City, USA
May 5 – May 9, 2008

Agenda item:     
7.5
Source: 
Freescale Semiconductor Inc.
Title:
Remaining Issue of Soft Buffer Configuration for Dual Codeword MIMO

Document for: 
Discussion and Decision
1. Introduction
It was decided in Sevilla that limited buffer rate matching (LBRM) applies to UE categories 3, 4 and 5 for FDD [1] and the soft buffer size for each HARQ process is configured by higher layers. Consequently, for the single transport block case, HARQ memory per transport block is equivalent to the soft buffer configuration per process. For dual transport block case, the process number is shared by the first and second transport blocks with 3 bits process ID and another bit is used to swap the transport blocks in layer mapping [2]. The HARQ memory per transport block in the dual transport block case needs further clarification. A simple solution is to have equal sizes for the two transport blocks of the process. This, however, is very limiting for the scheduler since fast link adaptation typically results in unequal MCS levels assigned to the two transport blocks. This equal size partitioning upper bounds the MCS level assigned to the stronger codeword forcing the scheduler to assign MCS levels conservatively and thus degrading link and system performance. This limitation is even more amplified if buffer sizes per process are fixed to be of equal size. This limitation seems unnecessary when a simple solution proposed below is available.
2. UE Downlink Soft Buffer Sizes

One solution (as mentioned above) is to re-use the HSDPA MIMO [3] solution which uses a 4 bit process ID along with a circular indexing of the buffer partitions for associating the two transport block to HARQ buffer partitions. 

In HSDPA MIMO, the HARQ process number for the primary transport block is signalled using a 4-bit field in the control channel called HAPpb. If the secondary transport block is sent (separate indicator in the control channel), the HARQ process number for the secondary block is HAPsb = (HAPpb + Nproc/2) mod Nproc where Nproc is the total number of processes configured by higher layers. The soft buffer partitions for the Nproc processes are configured by RRC semi-statically. An alternate view of this solution is that the buffer partitions for HAPpb and HAPsb are obtained from one buffer partition by splitting it into two sub-partitions. And the split is configured semi-statically by the RRC. Note that since the partition split is semi-statically fixed, an extra bit (the 4-th bit) is used to indicate the association of the two transport blocks to the sub-partitions. 

Our proposal for LTE MIMO dual codeword case retains the 3-bit process ID as in the single codeword case with implicit indication of the sub-partition boundary – see Figure 1. As before, the eNB configures Nproc/2 (e.g., 8) HARQ soft buffers, and signals the sizes explicitly to the UE through higher layer signalling. However, for each process, the allocated buffer partition is split according to the ratio of the two TB sizes. Alternatively, the sub-partition sizes can be linked to the MCS values assigned (since the number of RBs allocated are the same for both TBs).  The buffer partition split is renewed at most for every new transmission or the first transmission of a dual codeword process. The main advantage is that the sub-partitions are dynamic and can change for each new transmission; the scheduling flexibility gained is enormous compared to HSDPA MIMO. 


[image: image1]
Figure 1. Dynamic soft buffer configuration for MIMO LBRM.
3. Conclusions

A flexible soft buffer partitioning scheme was proposed for LBRM dual codeword MIMO. The advantages are that the overhead for process ID is the same compared to single TB case and the scheduler has much higher flexibility for process allocation compared to HSDPA MIMO. Consequently, we propose that this proposal be captured in LTE specifications. 
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