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Proposed Cleanup Text for Channel Coding and HARQ for IEEE 802.16m (D4-16.3.11)
Yu-Chuan Fang, Zheng Yan-Xiu, Chang-Lan Tsai, Chung-Lien Ho
ITRI

1. Introduction
This contribution proposes some cleanup text for Channel Coding and HARQ section (16.3.11) of P802.16m/D4 [1]. We suggest modifying some words, sentences, notations and fonts to keep consistency throughout the section and removing ambiguous points to make readers understand the text easily.
2. References
[1]  IEEE P802.16m/D4, “Draft Amendment to IEEE standard for local and metropolitan area networks: Air Interface for Fixed and Mobile Broadband Wireless Access Systems,” Feb. 2010.
3. Text proposal for the 802.16m amendment
The proposed changes are described as the following format.
Proposed Change #xxx  (page yyy)
1. [Reason 1]

2. …
<To suggest motions to fix up text>
======================= Start of Proposed Text #xxx ==============================
Proposed text

Instruction to editor:
Black text: existing D4 text
Red and strike out text: for deletion

Blue and underline text: for addition
======================= End of Proposed Text #xxx ==============================

Note that some proposed changes don’t show the corresponding proposed text but just describe the comments of suggested modification. Please do as the proposed motions, e.g., <Widen the field for index=37 at lines 34-41 in Table 935 of page 683.>.

Proposed Change #1  (page 677)
The font of parameters and notations, like NDB, NFB, idx, etc., should be consistent throughout the standard.
<Modify the notations at line 3 of page 677 as follows:>
============================== Start of Proposed Text #1 ===============================

16.3.11.1.2 Burst partition
Only the burst sizes NDB listed in Table 931 are supported in the PHY layer. These sizes include the addition of CRC (per burst and per FEC block) when applicable. Other sizes require padding to the next burst size. When the burst size including 16 burst CRC bits for a data burst and/or FEC blocks exceeds the maximum FEC block size, NFB_MAXFB_MAX, the burst is partitioned into KFBFB FEC blocks. 

============================== End of Proposed Text #1 ===============================
Proposed Change #2  (page 677)
For consistency of font.
<Modify the fonts of idx, NDB, KFB at line 12 in Table 931 of page 677.>
============================== Start of Proposed Text #2 ===============================

Table 931—Burst Size
	idx

idx
	NDBDB
(byte)
	KFBFB
	idx

idx
	NDBDB
(byte)
	KFBFB
	idx

idx
	NDBDB
(byte)
	KFBFB

	1
	6
	1
	23
	90
	1
	45
	1200
	2


… (omitted).

============================== End of Proposed Text #2 ===============================
Proposed Change #3  (page 678)
For clarification and consistency.
<Modify the sentences at lines 36-43 of page 678 as follows:>
============================== Start of Proposed Text #3 ===============================

The modulation order Nmod (2 for QPSK, 4 for 16-QAM and 6 for 64-QAM) depends on the parameter ISizeOffset according to Table 933. Allocation size of 1 or 2 LRUs are special cases (separate columns in the table). For allocation size of at least 3 LRUs the modulation order depends only on ISizeOffset. The allocation size and the value of ISizeOffset are set by the ABS scheduler, which takes into account the resulting modulation order and effective code rate, and according to the link adaptation.
……
============================== End of Proposed Text #3 ===============================

Proposed Change #4  (page 678)
For consistency.
<Modify the fonts of Nmod at line 53 in Table 933 of page 678.>

============================== Start of Proposed Text #4 ===============================

Table 933—Rules for modulation order
	ISizeOffset
	Nmod Nmod
(allocation size > 2)
	Nmod Nmod
(allocation size = 2)
	Nmod Nmod
(allocation size = 1)

	0 ~ 9
	2
	2
	2


……
============================== End of Proposed Text #4 ===============================

Proposed Change #5  (page 679)
1. For consistency of font.
<Modify the fonts of NFB and NDB at lines 1-8 of page 679;>

<Clarify Equation 301 as 
[image: image1.wmf]PLDBMFBDBCRCFBFBCRC
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>

<Modify the fonts of IMFB, NFB-CRC, NDB-CRC and KFB at lines 24-29 of page 679.>
============================== Start of Proposed Text #5 ===============================

If a burst is partitioned into more than one FEC block, each partitioned FEC block has the same size. The size of the FEC encoder input is denoted by NFB NFB. The set of supported FEC encoder input sizes including FEC block CRC when applicable is the subset of the burst size table, i.e., NDB NDB of idx idx from 1 to 39 in Table 931.

The burst size NDB NDB including burst CRC and FEC block CRC is defined by Equation (300):
…… (omitted)
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                                            (301)

where:

IMFB IMFB equals 0 when KFB KFB = 1, 1 when KFB KFB > 1

NFB-CRC NFB-CRC equals 16, which is the size of the FEC block CRC

NDB-CRC NDB-CRC equals 16, which is the size of the burst CRC.

The burst partition block generates KFB KFB FEC blocks, with each FEC block processed by the randomization block as described in 16.3.11.1.3.
============================== End of Proposed Text #5 ===============================

Proposed Change #6  (page 680)
<Modify 
[image: image4.wmf]()
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 at line 49 of page 680, since the parameter, 
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============================== Start of Proposed Text #6 ===============================

…… (omitted)

yields a remainder equal to 0 when divided by 
[image: image6.wmf]()
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.
…… (omitted)

============================== End of Proposed Text #6 ===============================

Proposed Change #7  (page 681)
< Modify 
[image: image7.wmf]FB

N

 at lines 9-11 of page 681.>

< Modify 
[image: image8.wmf]1
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 at line 55 of page 681.>
============================== Start of Proposed Text #7 ===============================

…… The encoder is fed by blocks of NFBFB bits or N couples (NFBFB = 2N bits). 
…… (omitted, jump to line 55)

First, the encoder (after initialization by the circulation state Sc1
[image: image9.wmf]1
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, see 8.4.9.2.3.) is fed the sequence ……
============================== End of Proposed Text #7 ===============================

Proposed Change #8  (page 682)
< Modify the notations, A, B, Y1, Y2, W1, W2, at line 3 of page 682 for consistency with Figure 578. >
< Modify 
[image: image10.wmf]0123
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 at line 12 of page 682, since the numbers should be suffixes as follows.>
< Modify 
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 and 
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 at line 21 in Table 934 of page 682 for the consistent font as follows. >
============================== Start of Proposed Text #8 ==============================

……
AA,BB,YY1,YY2,WW1,WW2 =



……
The CTC interleaver requires the parameters P0, P1, P2, and P3 P0, P1, P2 and P3 shown in Table 934 where the value of NFB is shown in bit.
The detailed interleaver structures except table for interleaver parameters correspond to 8.4.9.2.3.2.
Table 934—Interleaver Parameters

	Index
Index
	NFB
NFB
(bit)
	P0
P0
	P1
P1
	P2
P2
	P3
P3
	Index
Index
	NFB
NFB
(bit)
	P0
P0
	P1
P1
	P2
P2
	P3
P3

	1
	48
	5
	0
	0
	0
	21
	568
	19
	102
	140
	226


… (omitted)

============================== End of Proposed Text #8 ==============================

Proposed Change #9  (page 683)
<Widen the field for index=37, 38, 39 to put the value of m = “10” in one line at lines 34-41 in Table 935 of page 683.>

Proposed Change #10  (pages 684-685)
< Modify 
[image: image13.wmf]FB
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 at line 8 of page 684.>

< Modify 
[image: image14.wmf]FB
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 and NRE at line 47 of page 684.>
< Modify 
[image: image15.wmf], 
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 at line 63 of page 684 for the consistent font.>

============================== Start of Proposed Text #10 ==============================

…… When the FEC block size NFB NFB is equal to multiple of the modulation order, ……
…… (omitted, jump to line 47)

If KFBFB > 1, the NRERE data tones allocated for the subpacket are segmented into KFBFB blocks, one for each FEC block. ……
…… (omitted, jump to line 63)

Let NCTC,k
[image: image16.wmf], 
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 be the number of coded bits that shall be transmitted for the kth FEC block. The value of NCTC,k
[image: image17.wmf], 
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 is calculated by Equation (305):
============================== End of Proposed Text #10 ==============================

Proposed Change #11  (page 685)
1. Since the FEC block sizes belonging to one burst are the same, 
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 doesn’t need the suffix k.
2. Since each FEC block of one burst has the same SPID, 
[image: image19.wmf], 
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 doesn’t need the suffix k. This problem also occurs in section 16.3.11.4.1.
< Modify 
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 at line 4 of page 685 for the consistent font.>

<Modify the sentences at lines 7-24 of page 685 as follows.>
============================== Start of Proposed Text #11 ==============================
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where NSMSM is equal to the STC rate allocated for the burst.
The index in the HARQ buffer for the jth bit transmitted for the kth FEC block 
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for k = 0, …, KFBFB – 1, and j = 0, 1, …, NCTC, k – 1, where i is the subpacket ID of the subpacket (SPID = i), 
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 is the starting position for subpacket i of the kth FEC block as specified in 16.3.11.4.1, and 
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 is the buffer size for the kth each FEC block of a burst.
============================== End of Proposed Text #11 ==============================

Proposed Change #12  (page 689)
<Modify the word “antenNA” as antenna at line 19 of page 689.>

============================== Start of Proposed Text #12 ==============================

The constellation-mapped data zk after precoding shall be subsequently modulated onto the allocated data subcarriers for each antenNAna.
============================== End of Proposed Text #12 ==============================

Proposed Change #13  (page 690)
Don’t explain the parameter zk in Equation 308.

<Modify the sentence at line 3 of page 690.>

============================== Start of Proposed Text #13 ==============================

The pilot subcarriers,
[image: image34.wmf]k

z

, of each stream shall be modulated after precoding according to Equation(308),
============================== End of Proposed Text #13 ==============================

Proposed Change #14  (pages 690-691)
1. Since each FEC block of one burst has the same SPID, 
[image: image35.wmf], 
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 doesn’t need the suffix k. 
2. At line 39 of page 691, for the tth transmission, the subpacket ID shall be set to SPID = (t – 1) mod 4. For example, SPID = 0, 1, 2, 3, 0 and 1 for 1st, 2nd, 3rd, 4th, 5th and 6th transmissions.
<Modify the sentences in section 16.3.11.4.1 of pages 690-691 as follows.>
============================== Start of Proposed Text #14 ==============================

16.3.11.4.1 IR HARQ

HARQ IR (Incremental Redundancy) is performed by changing the starting position, 
[image: image36.wmf],
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, of the bit selection for HARQ retransmissions.
For downlink HARQ, the starting point for the bit selection algorithm as described in 16.3.11.1.6 is deter​mined as a function of SPID using Table 939.
Table 939—Starting position determination for downlink HARQ

	SPID
	Starting position Pi,k Pi

	0
	0

	1
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	3
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For uplink HARQ, the starting position for the bit selection algorithm as described in 16.3.11.1.6 is deter​mined as a function of SPID for Equation (309). 
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For uplink HARQ, subpackets shall be transmitted in cyclic order of SPIDs starting from 0 (or, 0 ->→ 1 ->→ 2 ->→ 3 ->→ 0 ->→ ...). In other words, for the tth transmission, the subpacket ID shall be set to SPID = t (t – 1) mod 4.
============================== End of Proposed Text #14 ==============================

Proposed Change #15  (page 692)
<Modify the sentence at line 38 of page 692 as follows.>
============================== Start of Proposed Text #15 ==============================

In DL HARQ operation, CRV(Constellation Rearrangement Version) is signaled for each subpacket to an AMS as a starting value for CRV. For data initially transmitted using persistent allocated resources, the value of the CRV indicated by DL Persistent Allocation A-MAP IE shall be zero. In UL HARQ operation, the information on CRVs is implicitly known at AMS and ABS and the starting value for CRV of the sub​packet i shall be 
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. The CRV shall be changed to the other version of CoRe in DL and UL HARQ operation whenever the transmitted bits wraparound at the end of circular buffer per SPID.
============================== End of Proposed Text #15 ==============================
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