3GPP TSG-RAN Working Group 1 Meeting #49bis
R1-072760
Orlando, USA, 25–29 June, 2007
Agenda Item:
5.5
Source: 
Nortel
Title: 
Discussion on LTE Channel Coding
Document for:
Discussion
1 Introduction
After RAN1-49, several channel coding topics were identified for discussion leading up to the RAN1-49bis meeting [1].  These include:
(1) Rate matching for turbo code

(2) Rate matching for convolutional code

(3) Channel interleaving

(4) Number of HARQ process
Nortel’s views on these topics are the subject of this contribution.  Also, on the email reflector it was suggested to consider the issue of buffer sizes for soft channel bits along with the number of H-ARQ processes.
2 Rate Matching for Convolutional Code
We suggest that rate matching for CC re-use the rate matching functionality for turbo codes if possible.  We propose that this be agreed as the working assumption with the understanding that it could be revisited if serious performance problems are discovered.
3 Channel Interleaving

On the downlink, the two main proposals for channel interleaving (other than having none, and relying on the rate matching interleaving for error burst protection) are for OFDM symbol-level interleaving, and code block-level interleaving.  Although it is questionable whether interleaving across multiple OFDM symbols will produce significant gain, we see code block-level interleaving span as the preferred alternative.  The reasons for this are:
(1) This approach is more in line with the current assumptions on transport chain ordering of functions.

(2) It allows for early decoding of a code block in high data rate allocations, while providing maximum time diversity that automatically adjusts to the code block span

(3) A similar principle may be used in the uplink, where it is understood that the code blocks should span the entire sub-frame.

On the uplink, as discussed on the email reflector, frequency diversity within one sub-frame can be achieved through frequency hopping between slots.  Since it is desirable for all codewords in an UL sub-frame to benefit from this frequency diversity, code blocks and channel interleaving should span the entire sub-frame.  Multiple code blocks per transport block should be transmitted in parallel.
4 Number of H-ARQ Processes and Soft Buffer Size
We feel that 8 H-ARQ processes should be sufficient to allow at UE to use every sub-frame, with sufficient delay for processing time in both the UE and eNB.  Several buffer sizes may be supported according to RAN2 guidance.
5 Code Block vs. Transport Block CRC

It has been proposed to add a CRC per code block to allow for early termination of the decoding process if it is discovered that one of the constituent code blocks in the larger transport blocks is in error, thereby allowing power savings at the UE.  Another possible ultilization of the CRC per code block is for the decision feedback receiver, for example, the FEC based SIC-MIMO receiver. The drawback of the CRC per code block is added overhead. Further evaluation of such an additional overhead vs. performance benefit will required. We recommend retaining the current assumption of one 24-bit CRC per transport block until the benefit of per-code-block CRC benefit is demonstrated. 
6 Conclusions and Recommendations

To summarize, we propose the following:
· Re-use turbo code rate matching for convolutional codes
· Code block-level channel interleaving span for downlink and uplink

· Serial transmission of code blocks for downlink, parallel for uplink

· Up to 8 H-ARQ processes

· Retain one CRC per transport block until per-code-block CRC benefit is demonstrated
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