
IEEE 802.16m-09/0225

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Proposed Text of UL PHY Control Structure for the IEEE 802.16m Amendment

	Date Submitted
	2009-01-07

	Source(s)
	1Zheng Yan-Xiu, Yu-Chuan Fang, Chang-Lan Tsai, Chung-Lien Ho, Hsi-Min Hsiao, Ren-Jr Chen, 2Richard Li, 

ITRI


	Voice:

1+886-3-5914715

2+886-3-5917596

E-mail:

1zhengyanxiu@itri.org.tw

2richard929@itri.org.tw

	Re
	IEEE 802.16m-08/053r1, “Call for Comments and Contributions on Project 802.16m Amendment Working Document”.
Target topic: “11.9 UL Physical Control Structure”.

	Abstract
	The contribution proposes the text for UL Physical PHY Structure

	Purpose
	To be discussed and adopted by TGm for the 802.16m amendment.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Proposed Text of UL PHY Control Structure for the IEEE 802.16m Amendment
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1. Introduction
This contribution proposes IEEE 802.16m amendment for uplink physical control structure. The text follows design concepts shown in references [1-9].
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Text proposal for inclusion in the 802.16m amendment
-------------------------------  Text Start  --------------------------------------------------- 

Insert a new section 15: 
15.  Advanced Air Interface
15.X.2.1.2   PHY structure

The secondary fast feedback channel can be allocated in a non-periodic manner based on traffic, channel conditions etc. The number of bits carried in the fast feedback channel can be adaptive. 
A UL feedback mini-tile (FMT) is defined as 6 contiguous subcarriers by 2 OFDM symbols in UL MZone and Figure XXX illustrates the associated tile shape. A UL feedback mini-tile (FMT) is defined as 4 contiguous subcarriers by 3 OFDM symbols in UL LZone and Figure YYY illustrates the associated tile shape. The primary and secondary fast feedback channels are comprised of three distributed FMTs. One LRU consists of 9 FMTs and can be shared by multiple fast feedback channels.
Table XXX shows 64 sequences for primary channel quality indication channel. This set represents 6 bits information. The mapping of these sequences on both feedback mini-tile is shown in Figures XXX and YYY.
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Figure XXX: the feedback mini-tile for uplink MZone.
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Figure YYY: the fast feedback mini-tile for uplink LZone.

Table XXX: Primary Channel Quality Indication Sequences.
	#
	sequence
	#
	sequence
	#
	Sequence

	 1
	0 0 0 0 0 0 1 1 1 1 1 0
	22
	0 0 1 0 1 1 0 0 1 1 1 1
	43
	0 1 0 1 0 1 0 0 0 1 1 0

	 2
	0 0 0 0 0 1 0 0 0 1 0 0
	23
	0 0 1 0 1 1 1 1 1 1 0 0
	44
	0 1 0 1 0 1 1 0 0 0 0 1

	 3
	0 0 0 0 0 1 1 0 1 0 0 0
	24
	0 0 1 1 0 0 0 0 1 1 1 1
	45
	0 1 0 1 0 1 1 1 1 1 0 0

	 4
	0 0 0 0 1 0 0 1 1 0 0 0
	25
	0 0 1 1 0 0 0 1 0 0 1 0
	46
	0 1 0 1 1 0 0 0 0 1 0 1

	 5
	0 0 0 0 1 1 0 0 0 0 0 1
	26
	0 0 1 1 0 0 1 1 1 0 0 0
	47
	0 1 0 1 1 1 1 1 1 0 0 1

	 6
	0 0 0 0 1 1 0 1 0 1 1 0
	27
	0 0 1 1 0 1 0 0 0 0 0 1
	48
	0 1 1 0 0 0 0 0 1 0 1 0

	 7
	0 0 0 1 0 0 0 1 0 0 0 1
	28
	0 0 1 1 0 1 0 1 1 1 0 0
	49
	0 1 1 0 0 0 1 0 0 0 1 1

	 8
	0 0 0 1 0 0 1 0 1 0 1 0
	29
	0 0 1 1 0 1 1 1 1 1 1 1
	50
	0 1 1 0 0 1 0 1 0 0 0 0

	 9
	0 0 0 1 1 0 0 0 0 0 1 0
	30
	0 0 1 1 1 0 1 0 0 0 0 1
	51
	0 1 1 0 1 0 0 0 0 1 0 0

	10
	0 0 0 1 1 0 0 1 1 1 1 1
	31
	0 0 1 1 1 0 1 1 0 1 1 1
	52
	0 1 1 0 1 0 0 0 1 0 0 1

	11
	0 0 0 1 1 0 1 1 0 1 0 0
	32
	0 0 1 1 1 1 0 0 0 1 1 0
	53
	0 1 1 0 1 0 1 1 0 0 0 0

	12
	0 0 0 1 1 1 0 0 1 0 0 0
	33
	0 1 0 0 0 0 0 1 0 1 0 0
	54
	0 1 1 0 1 1 1 0 0 1 0 1

	13
	0 0 0 1 1 1 1 0 0 0 1 1
	34
	0 1 0 0 0 0 1 0 1 1 1 1
	55
	0 1 1 0 1 1 1 1 0 1 1 0

	14
	0 0 0 1 1 1 1 0 1 1 0 1
	35
	0 1 0 0 0 1 0 1 1 0 1 1
	56
	0 1 1 1 0 0 1 0 0 1 0 0

	15
	0 0 0 1 1 1 1 1 1 0 1 0
	36
	0 1 0 0 0 1 1 1 0 0 1 0
	57
	0 1 1 1 0 1 0 0 1 1 0 1

	16
	0 0 1 0 0 0 1 0 1 1 0 1
	37
	0 1 0 0 1 0 0 1 0 0 1 1
	58
	0 1 1 1 0 1 0 1 0 0 1 1

	17
	0 0 1 0 0 1 0 1 1 0 0 1
	38
	0 1 0 0 1 0 1 1 1 1 0 1
	59
	0 1 1 1 1 0 0 1 1 0 1 0

	18
	0 0 1 0 0 1 1 0 0 1 1 0
	39
	0 1 0 0 1 1 0 0 1 1 1 0
	60
	0 1 1 1 1 0 1 0 1 1 1 0

	19
	0 0 1 0 0 1 1 1 0 0 1 1
	40
	0 1 0 0 1 1 1 0 1 0 1 1
	61
	0 1 1 1 1 1 0 1 0 1 0 0

	20
	0 0 1 0 1 0 0 1 0 1 0 1
	41
	0 1 0 1 0 0 0 0 1 0 0 0
	62
	0 1 1 1 1 1 0 1 1 1 1 1

	21
	0 0 1 0 1 0 1 0 1 0 1 0
	42
	0 1 0 1 0 0 1 1 0 1 1 1
	63
	0 1 1 1 1 1 1 0 0 0 1 0

	
	
	
	
	64
	0 0 0 0 0 0 0 0 0 1 1 1


15.X.2.2.2   PHY structure

The UL HARQ feedback channel is comprised of three distributed UL feedback mini-tiles (FMT). The UL FMT is defined as 6 contiguous subcarriers by 2 OFDM symbols in UL MZone and Figure WWW illustrates the associated tile shape. The UL FMT is defined as 4 contiguous subcarriers by 3 OFDM symbols in UL LZone and Figure ZZZ illustrates the associated tile shape. One LRU consists of 9 FMTs and can be shared by multiple HARQ feedback channels.
The feedback sequence is shown as eqn. X-1 and Table YYY shows the associated sequence set Ω={Si}, where p denotes the pth element of sequence Si, k denotes the kth sequence for HARQ feedback channel, N denotes the total number of states. R sequences are chosen from the set Ω for an AMS. The entry of these sequences are symbol-level mapped by the rule: 0 →1 and 1 → -1. These mapped sequence are sequence-level mapped to these sequences as {S1 ,S2 …SR }. This equation supports general N state and multiple HARQ feedback channels.
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For a 1-bit HARQ feedback design, 6 HARQ feedback channels share three FMTs. The ith channel uses S2i-1 and S2i as base sequence. After symbol mapping, S2i-1 is mapped to S1 and S2i is mapped to S2. These two sequences can construct C0 and C1 as ACK and NACK respectively.
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Figure WWW: the feedback mini-tile for uplink MZone.
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Figure ZZZ: the fast feedback mini-tile for uplink LZone.

Table YYY: HARQ Sequences.
	No.
	Orthogonal Sequence

	1
	1 1 1 1 1 1 1 1 1 1 1 1

	2
	1 0 1 0 1 1 1 0 0 0 1 0

	3
	1 0 0 1 0 1 1 1 0 0 0 1

	4
	1 1 0 0 1 0 1 1 1 0 0 0

	5
	1 0 1 0 0 1 0 1 1 1 0 0

	6
	1 0 0 1 0 0 1 0 1 1 1 0

	7
	1 0 0 0 1 0 0 1 0 1 1 1

	8
	1 1 0 0 0 1 0 0 1 0 1 1

	9
	1 1 1 0 0 0 1 0 0 1 0 1

	10
	1 1 1 1 0 0 0 1 0 0 1 0

	11
	1 0 1 1 1 0 0 0 1 0 0 1

	12
	1 1 0 1 1 1 0 0 0 1 0 0


15.X.2.5.2   PHY structure

The bandwidth request (BW REQ) channel contains resources for the AMS to send in BW REQ access sequence at the step-1 of the bandwidth request procedure shown in Figure QQQ. A BW REQ tile is defined as 6 contiguous subcarriers by 6 OFDM symbols. Each BW REQ channel consists of 3 distributed BW-REQ tiles.

CDM allows multiple bandwidth request indicators to be transmitted on the same BW REQ channel. Table YYY shows the 32 code sequences. In addition, multiple BW REQ channels may be allocated per subframe using FDM. The ranging sequence design and mapping to subcarriers are TBD.
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Figure QQQ: the bandwidth request tile for uplink MZone.
Table YYY: Bandwidth Request Preamble Sequence.
	#
	sequence
	#
	sequence

	1
	0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0
	17
	0 1 0 0 0 0 0 1 1 1 0 1 1 1 0 1 1 0 0

	2
	0 0 0 0 0 1 1 0 0 1 0 1 0 0 0 1 1 0 0
	18
	0 1 0 0 0 1 0 1 1 0 0 0 1 1 1 0 1 1 1

	3
	0 0 0 0 1 0 1 0 1 1 0 0 0 0 1 0 0 0 0
	19
	0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 1 1

	4
	0 0 0 0 1 1 1 0 1 0 1 0 0 1 1 0 0 1 1
	20
	0 1 0 0 1 1 0 1 1 1 1 0 1 0 0 0 1 1 1

	5
	0 0 0 1 0 0 1 1 0 0 0 0 1 0 0 1 1 0 0
	21
	0 1 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 1

	6
	0 0 0 1 0 1 1 0 1 0 1 1 1 0 0 0 0 1 1
	22
	0 1 0 1 1 0 0 0 0 1 0 0 1 1 1 1 1 0 0

	7
	0 0 0 1 1 0 1 0 0 1 0 1 1 1 0 0 0 1 1
	23
	0 1 0 1 1 1 0 0 1 1 1 1 0 1 0 1 1 1 1

	8
	0 0 0 1 1 1 1 0 0 0 1 0 1 1 0 0 0 1 0
	24
	0 1 1 0 0 0 0 0 1 1 0 1 1 0 1 0 0 0 0

	9
	0 0 1 0 0 0 1 0 1 0 0 1 1 1 1 0 1 1 1
	25
	0 1 1 0 0 1 0 0 0 1 0 0 0 1 1 0 1 1 1

	10
	0 0 1 0 0 1 1 0 0 1 0 0 1 1 1 0 0 0 0
	26
	0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 1 0 1 0

	11
	0 0 1 0 1 0 1 0 0 0 0 0 0 0 1 0 1 1 1
	27
	0 1 1 0 1 1 0 0 1 0 0 0 1 0 0 0 0 1 1

	12
	0 0 1 0 1 1 1 0 1 0 0 0 1 1 1 1 1 0 0
	28
	0 1 1 1 0 0 0 0 1 0 0 0 0 1 0 1 1 0 0

	13
	0 0 1 1 0 0 1 0 0 1 0 0 0 1 0 0 0 1 1
	29
	0 1 1 1 0 0 1 1 1 1 1 0 0 1 0 1 0 1 1

	14
	0 0 1 1 0 1 0 1 1 1 1 1 1 0 0 1 1 0 0
	30
	0 1 1 1 0 1 1 1 1 0 0 1 0 1 1 0 0 1 1

	15
	0 0 1 1 1 0 0 1 1 0 0 1 1 0 1 1 0 1 1
	31
	0 1 1 1 1 0 1 1 0 1 0 0 0 1 0 1 1 1 1

	16
	0 0 1 1 1 1 0 1 0 1 0 0 1 1 0 0 0 1 1
	32
	0 1 1 1 1 1 1 1 1 0 0 1 0 1 0 0 0 1 0


-------------------------------  Text End  --------------------------------------------------------------------------[image: image7.png]
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