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Proposed Text on the Preamble Mapping rule for the 
Bandwidth Request channel in the IEEE 802.16m Amendment
Kaushik Josiam, Hwasun Yoo, Zhouyue Pi, Heewon Kang, Hokyu Choi
Samsung Electronics Co., Ltd.
1. Introduction
The contribution proposes the text on the physical layer structure of the Bandwidth Request Channel to be included in the 802.16m amendment ([1]). The proposed text is developed so that it can be readily combined with IEEE P802.16 Rev2/D8 ([2]), it is compliant to the 802.16m SRD ([3]) and the 802.16m SDD ([4]), and it follows the style and format guidelines in ([5]).
2. References
[1] IEEE 802.16m-09/0010r2, “802.16m Amendment Working Document (AWD)”

[2] IEEE P802.16 Rev2/D8, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface 
for Broadband Wireless Access,” Dec. 2008.
[3] IEEE 802.16m-07/002r7, “IEEE 802.16m System Requirements Document” 
[4] IEEE 802.16m-08/003r6, “IEEE 802.16m System Description Document”
[5] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
3. Text proposal for inclusion in the 802.16m amendment
-------------------------------  Proposed Text Start  --------------------------------------------------- 
Modify text in Sections 15.3.9.1.5, page 286-288 as shown below: 
15.3.9.1 Physical Uplink Control Channel

15.3.9.1.5 Bandwidth Request Channel
In the L-Zone with PUSC, a BW REQ tile is defined as four contiguous subcarriers by six OFDM symbols.  The number of BW REQ tiles per BW REQ channel is either three or six.  Each BW REQ tile carries a BW REQ access sequence only.

In the M-Zone, a BW REQ tile is defined as six contiguous subcarriers by six OFDM symbols. Each BW REQ channel consists of three distributed BW-REQ tiles. Each BW REQ tile carries a BW REQ accesss sequence and a BW REQ message.  Both 3-step and 5-step BW REQ procedures described in <<Section 15.2.2 Bandwidth request procedure >> are supported on this channel.  The AMS may transmit the access sequence only and leave the resources fro the quick access message unused.

[Figure 501]

A BW REQ tile in the Advanced Air Interface specifications is defined as 6 contiguous subcarriers by 6 OFDM symbols.  As shown in Figure 501, the BW REQ preamble shall be transmitted on a resource that spans 4 subcarriers by 6 OFDM symbols.  Additionally a quick access BW REQ message shall be carried in the data portion of the tile that spans 2 contiguous subcarriers by 6 OFDM symbols.  Each BW REQ channel shall comprise of 3 distributed BW REQ tiles for frequency diversity.  The procedure for allocation of resources for transmission of UL control information and the formation of DRUs for such transmission is TBD.  
Let 
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denote a total of 16 bits of information to be carried as the quick access message.  4 bits of the 16 information bits shall be carried in the BW REQ preamble using the preamble index.  The combined resource in the data portion of the three tiles that form the BW REQ channel shall be used to transmit the remaining 12 bits of information.  The construction of the BW REQ preamble for a 6x6 tile structure is TBD.

In order to support operation in the legacy mode, a BW REQ tile shall be defined as 4 contiguous subcarriers by 6 OFDM symbols.  As shown in Figure 502, only the BW REQ access sequence or BW REQ preamble shall be transmittedin all 24 subcarriers that form the BW REQ tile.  In this case, the 
[image: image2.wmf]__
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shall be randomly selected from all available logical preamble sequences.
As shown in Figure x1, a BW REQ channel in the M-Zone shall comprise of 3 distributed BW REQ tiles. Each BW REQ tile is made up of two portions – an access portion to transmit the BW REQ access sequence and a data portion to carry the quick access BW REQ message. The access portion of the tile that spans 4 subcarriers by 6 OFDM symbols.  The data portion of the tile spans 2 contiguous subcarriers by 6 OFDM symbols. The procedure for allocation of resources for transmission of UL control information and the formation of DRUs for such transmission is in <<Section xxx>>.   
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Figure x1:  BW REQ physical channel structure in the M-zone – 3 6x6 tiles distributed in frequency

Table y1: BW REQ Preamble Sequence
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	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	1
	1
	0
	1
	0
	1
	1
	1
	0
	0
	0
	1
	0
	1
	0
	1
	0
	1
	1
	1
	0
	0
	0
	1
	0

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

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

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

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

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

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

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

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

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

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

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

	13
	1
	0
	1
	0
	1
	1
	1
	0
	0
	0
	1
	0
	0
	1
	0
	1
	0
	0
	0
	1
	1
	1
	0
	1

	14
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0
	0
	1
	0
	1
	1
	0
	1
	0
	0
	0
	1
	1
	1
	0

	15
	1
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0
	0
	0
	1
	1
	1

	16
	1
	0
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0
	0
	1
	0
	1
	1
	0
	1
	0
	0
	0
	1
	1

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

	18
	1
	0
	0
	0
	1
	0
	0
	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0
	0
	0

	19
	1
	1
	0
	0
	0
	1
	0
	0
	1
	0
	1
	1
	0
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0
	0

	20
	1
	1
	1
	0
	0
	0
	1
	0
	0
	1
	0
	1
	0
	0
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0

	21
	1
	1
	1
	1
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0
	0
	1
	1
	1
	0
	1
	1
	0
	1

	22
	1
	0
	1
	1
	1
	0
	0
	0
	1
	0
	0
	1
	0
	1
	0
	0
	0
	1
	1
	1
	0
	1
	1
	0

	23
	1
	1
	0
	1
	1
	1
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	1
	1
	1
	0
	1
	1


For the 3-step BW REQ procedure, the AMS transmits a 15-bit quick access message in addition to the access sequence.  Let 
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 denote the 15 bits of information to be carried in QA message.  The access sequence transmitted in the access portion of the BWREQ message in each tile is selected from a length -24 preamble sequence described in Table  y1. The access sequence is modulated using BPSK modulation described in <<Section (TBD)>> before being transmitted in the BW REQ tiles.The access sequence transmitted in the three BW REQ tiles are defined as follows:
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where,
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 the BW REQ tile index  
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the symbol index in the access portionof the BW REQ tile
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the index of BW REQ channel
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The preamble sequence index 
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for tile 
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is derived from the 15 bit quick access message as follows: 
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where,
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For the 5-step BW REQ procedure, only an access sequence is transmitted in the access portion of the BW REQ tile.  The data portion of the BW REQ tile is left empty.  The access sequence transmitted in the access portion of the BW REQ message in each tile is selected from a length-24 preamble sequence described in Table 1.  The access sequence transmitted in the three BW REQ tiles are as follows:
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where,
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 the BW REQ tile index  
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the symbol index in the access portionof the BW REQ tile
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The preamble sequence index 
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for tile 
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is derived as follows:
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Where 


[image: image26.wmf]RAND(.)

is a psuedo random sequence generator that produces an output sequence based on a unique ID associated with the AMS
In the L-Zone, a BW REQ tile shall be defined as 4 contiguous subcarriers by 6 OFDM symbols.  As shown in Figure x3,  only the BW REQ access sequence or BW REQ preamble shall be transmitted in all 24 subcarriers that form the BW REQ tile. The access sequence transmitted in the three BW REQ tiles are as follows:
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The preamble sequence index 
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for tile 
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is randomly selected from all available logical preamble sequences.
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Figure x2:  4x5 BW REQ tile structure for L-Zone
-------------------------------  Text End  ---------------------------------------------------
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