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Transmission Block size for ARQ in 16m
Stavros Tzavidas, Hua Xu
Motorola
Introduction
The output of the ARQ drafting group, as shown in contribution IEEE C802.16m-ARQ_DG-09/004 does not specify how the size of the ARQ blocks is decided during initial transmission. Furthermore, the description of how the size of ARQ blocks that are being retransmitted need to be further developed. 
In this contribution we propose changes to the text to address both of these issues. 
Text Proposal 
Modify section 15.2.x.1 in contribution IEEE C802.16m-ARQ_DG-09/004 (ARQ DG output) as follows: 
----------------------------------------------Start of the text proposal ------------------------------------------------------
15.2.x.1 ARQ block usage

15.2.x.1.1 Initial transmission
One ARQ block is constructed using one or more MAC SDUs and/or fragments thereof from a given flow.  The ARQ block may vary in size and can be any number of bytes.  FPEH or MEH may be used to indicate the fragmentation and/or packing information.

MAC PDUs shall be of the form illustrated in Figure XXX.  Each PDU shall begin with a MAC header. The header may be followed by zero or more extended headers and Payload of the MAC PDU.  If payload is present, the payload can be multiplex of ARQ blocks from different flows.  No MAC PDU CRC will be used.

[image: image1.wmf]Header

Extended Headers

Payload


Figure XXX   MAC PDU Format

15.2.x.1.2 Retransmission

When an ARQ block transmission fails in the initial transmission, a retransmission is scheduled with or without re-arrangement.

 In case of ARQ block retransmission without rearrangement, the MAC PDU shall contain the same ARQ block and corresponding fragmentation and packing information, which was used in the initial transmission.
In case of ARQ block retransmission with rearrangement, single ARQ block may be fragmented into ARQ sub-blocks. A MPDU payload should be constructed from one or more ARQ sub-blocks. ARQ sub-blocks are sequentially numbered using ARQ block SUB_SN. The size of ARQ sub-block is variable size. defined by ARQ_SUB_BLOCK_SIZE (see 15.2.x.3.3), which is fixed in size. ARQ sub-block is maintained during retransmission.

Due to this sub-fragmentation, the original ARQ block number (BSN) can not be used for the sub-block re-assembly.  At the receiver, in order to reassemble the sub-blocks back to the original ARQ block, a sub-sequence numbering scheme is needed.  For instance, if the MSN = X fails after the HARQ process, and the MAC data block X is sub-fragmented into Y sub-blocks, the receiver needs to know which block is the sub-block of X and how many sub-blocks in total.  Additionally, since no in sequence delivery capability exists at lower layer, HARQ, a sub-sequence index (SSI) for each sub-block needs to be sent to the receiver along with the sub-block.  

The first SSI value equals the total number of sub-blocks.  Subsequent SSI values are incremented by 1.  For example, for total of Y sub-blocks, the SSIs are Y, Y+1, …, 2Y-1.  By doing this, it avoids the need to indicate in each sub-block a total number of sub-blocks since the smallest SSI implicitly indicates the total number of sub-blocks.  The receiver validates that all sub-blocks by comparing the total number of sub-blocks received Z with the smallest SSI received W.  If W = Z, then all of the sub-blocks of X are received, otherwise, not.  An example of this sub-sequencing index scheme is illustrated in Table YYY.

Table YYY  ARQ Retransmission Sub-Sequencing Index Scheme
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Fragmentation and packing information corresponding to retransmitted ARQ sub-blocks shall be included in RFPEH (Rearrangement Fragmentation and Packing Extended Header).
-------------------------------------------------- End of the text proposal --------------------------------------------------






















  


