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TGm Channel Coding and HARQ Drafting Group Meeting Summary
Jerry Pi
Samsung Electronics
Channel Coding & HARQ DG Editor
Summary

The Channel Coding and HARQ Draft Group operated under TGm Track C 8am – 12pm on March 10, 2009. 
At 8am, the meeting was called to order by the Channel Coding and HARQ Drafting Group Editor.

20 contributions were presented and discussed, the list of which is attached as appendix.

5 contributions (0503, 0534r1, 0550, 0730, 0739) were skipped due to lack of time.

The following changes were made to the DG text proposal:
1. Removed the burst partition procedure and related text.
2. Changed the starting point determination for bit selection.

3. Added text proposal for constellation re-arrangement.
4. Fixed uplink SPID transmission order.

The text proposal is updated accordingly and is available as C80216m-09_0510r2.

Discussion
MCS table
Contribution 0497, 0554r1, 0555r3, 0711 were presented and discussed. Discussion took place around whether we need 4-bit or 5-bit MCS table. Contribution 0555r3 shows 11% system throughput improvement of 5-bit MCS table over 4-bit MCS table with perfect channel estimation. The chair commented that the gain is likely to diminish when channel estimation error and uplink feedback channel delay and loss are modeled. (Note that a CR has been submitted to SDD to remove the 4-bit limitation of MCS table). On the other hand, contribution 0711 showed that there is no padding efficiency advantage of 5-bit MCS table over 4-bit MCS table. The group agreed to keep the current 4-bit MCS table as the starting point and further study the possibility of replacing the 4-bit MCS table with a 5-bit MCS table in the next meeting.
Burst partition

Contribution 0675, 0712 were presented and discussed. Contribution 0675 proposes burst partition with three FEC block sizes. Contribution 0712 proposes burst partition with one FEC block size. Contribution 0675 shows the three-FEC-block-size solution provide ~0.5% padding efficiency improvement over one-FEC-block-size design (for the last data burst in the buffer when padding is needed). It was debated whether it is worthwhile to choose a three-FEC-block-size solution and how much more complex the three-FEC-block-size solution is over a one-FEC-block-size solution. No agreement was achieved. As a result, the one-FEC-block-size burst partition text in C80216m-09_0510 was removed.
FEC block CRC
Contribution 0740 was presented and discussed. The contribution advocates an 8-bit FEC block CRC instead of a 16-bit FEC block CRC. The contribution shows that with 2 CRC check and 1 sign check, the 8-bit CRC achieves the same miss detection probability as the 16-bit CRC. Concerns were raised on the increase of one half-iteration due to the algorithm, and the limited throughput improvement (0.17%). It was agreed to keep the 16-bit FEC block CRC in the text while the group will further study the feasibility of 8-bit FEC block CRC.
Bit grouping
Contribution 0496, 0665, 0670 were presented and discussed. Contribution 0665 is a joint contribution from Huawei, Samsung, MediaTek and CATR, which proposes a reordering of the CTC branches (A, B, Y1, Y2, W2, W1 instead of A, B, Y1, Y2, W1, W2) and a permutation method within each modulation symbol. Contribution 0670 proposes a one-bit circular shift of the B branch after sub-block interleaving. Contribution 0496 points out that the solution in contribution 0665 can be implemented as a bit grouping procedure and a constellation rearrangement procedure. No agreement was achieved. The editor encouraged further harmonization among proponent while emphasizing that simplicity should be an important consideration during the harmonization process.
Bit selection

Contribution 494r2, 504, and 674 were presented and discussed. The discussion primarily is around how to choose the starting point for each sub-packet for downlink HARQ. For downlink HARQ, all proponents agree to start with the 1st bit and move forward in a FEC block buffer for the 1st sub-packet (SPID = 0). The group also agrees to start from the last bit in a FEC block buffer and move backward in a FEC block buffer for the 2nd sub-packet (SPID = 1) such that the code rate in the first 2 transmissions can be minimized. The bit selection for the 3rd and 4th sub-packets was left TBD.
The group also agreed to use the 16e mechanism to determine the starting point of sub-packets for uplink HARQ.
Constellation rearrangement

Contribution 0493r1, 0573r1, 0676r4, and 0728 were presented and discussed. Contribution 0493r1 proposes to use a first CoRe pattern for the first half of a sub-packet and a second CoRe pattern for the second half of the same sub-packet and thus omitting the CoRe version signaling. Contribution 0573r1 proposes to map systematic bits to more reliable positions within modulation symbols when higher order modulation schemes are used. Contribution 0676r4 proposes to map the same bits to different reliability positions in different sub-packets. Part of the proposed text in 0676r4 was adopted in the updated version of the text (C80216m-09_0510r1) while the detailed constellation rearrangement schemes were left out. 
Further update
The updated text (C80216m-09_0510r1) was circulated in the email reflector. Sung-Eun Park pointed out that the the SPIDs for each uplink transmission needs to be fixed in order to comply with the 16e uplink HARQ mechanism. As such, the text was further updated, resulting in the final version C80216m-09_0510r2.
Recommendation
We recommend TGm adopt the updated Channel Coding and HARQ text as in C80216m-09_0510r2. 
Appendix: List of contributions discussed in the Channel Coding and HARQ Drafting Group (3/10/2009)

	Contribution
	Title
	Issue

	C80216m-09_0665.doc
	Proposed Text of CTC Bit grouping for IEEE 802.16m Amendment
	Bit grouping

	C80216m-09_0670.ppt
	Bit grouping for IEEE 802.16m CTC
	Bit grouping

	C80216m-09_0496.doc
	Proposed for 802.16m amendment text on Constellation Rearrangement
	Bit grouping

	C80216m-09_0494r2.ppt
	Bit Selection for 16m Downlink Transmission and Simulation Result
	Bit Selection

	C80216m-09_0504.doc
	HARQ Bit Selection Algorithm
	Bit selection

	C80216m-09_0674.ppt
	Bit selection method for IEEE 802.16m
	Bit Selection

	C80216m-09_0675.doc
	Proposed Text on 15.x.1.3 Burst partition
	Burst sgementation

	C80216m-09_0712.doc
	Proposed Text on the Burst Partition for the IEEE 802.16m AWD
	Burst sgementation

	C80216m-09_0493r1.ppt
	Constellation re-arrangement schemes and simulation result
	CoRe

	C80216m-09_0573.doc
	Performance Comparison for Bit Priority Mapping and 16e Mapping in the 1st Transmission
	CoRe

	C80216m-09_0676.ppt
	Mapping rule for Constellation Rearrangement
	CoRe

	C80216m-09_0728.doc
	Proposed Text on Constellation Re-arrangement For IEEE 802.16m Amendment
	CoRe

	C80216m-09_0740.ppt
	8-bit CRC for FEC block
	CRC

	C80216m-09_0414.pdf
	comment on draft of Channel Coding and HARQ Drafting Group
	Other

	C80216m-09_0510.doc
	Proposed Text of Channel Coding and HARQ for the IEEE 802.16m Amendment
	Other

	C80216m-09_0618r1.doc
	Padding/depadding method for 16m CTC
	Other

	C80216m-09_0555r3
	Proposal IEEE 802.16m Amendment on MCS table for channel coding
	Signaling

	C80216m-09_0497.doc
	Proposal for 802.16m amendment text on burst size signaling
	Signaling

	C80216m-09_0554r1.ppt
	MCS signaling for reducing MAP overhead
	Signaling

	C80216m-09_0711.ppt
	Padding overhead analysis for MCS resolution
	Signaling
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