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Proposed Text for the Draft P802.16m Amendment on the PHY Structure for BWREQ Control 
Yuan Zhu, Xiangying Yang, Qinghua Li, Changlong Xu, Jong-Kae Fwu, Hujun Yin 
Intel
Introduction

This contribution provides additional amendment text for the BWREQ channel Structure in the Advanced Air Interface to be included in Section 15 of the IEEE 802.16m Amendment Working Document [1]. The proposed text is developed so that it can be readily combined with IEEE 802.16m-09/0010r1 [1], it is compliant to the 802.16m SRD [2] and the 802.16m SDD [3], and it follows the style and format guidelines in [4]. The related simulation results is in [5].
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Proposed Amendment Text
The following text is proposed for inclusion in Section 15 of the IEEE 802.16m Amendment Working Document [1]. 
15.3.9.1.5 Bandwidth request Channel

In the LZone with PUSC, a BW REQ tile is defined of four contiguous subcarriers by six OFDM symbols. The number of BW REQ tiles per BW REQ channel is three or six. Each BW REQ tile carries 
In the MZone, 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 access sequence and a BW REQ message. The AMS may transmit the access sequence only and leave the resources for quick access message unused.
[  ------------------- Proposed Text Starts --------------------]
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Figure 1: 6x6 BW REQ Tile Structure in the Advance Air Interface
A BW REQ tile in the Advanced Air Interface specifications is defined as 6 contiguous subcarriers by 6 OFDM symbols. As shown in Figure 1, 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 which can be carried in the quick access message. The last 4 bits 
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 shall be carried in the BW REQ preamble using the preamble index. The combined resource in the data portions of the three tiles that form the BW REQ channel shall be used to transmit the first 12 bits of information, 
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. Figure 2 illustrates the construction of the BW REQ preamble and quick access message for a 6x6 tile structure. 
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Figure 2: Bandwidth Request Channel structure with 6x6 tiles

The logical preamble sequence index, BWREQ_PREAMBLE_INDEX, which is configured by the upper layer and 4 bits of the bandwidth request message shall be used to select three sequences of length 24 from Table 1 in order to construct 72 preamble symbols. As shown in Figure 2 , the 72 preamble symbols shall be scrambled before multiplexing with data symbols in the BW REQ channel.
Table 1: BW REQ channel Preamble sequences
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The preamble sequences transmitted in the three BW REQ tiles of a BW REQ channel are defined as
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where 
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 is BW REQ channel index, 
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 is symbol index in the preamble portion of a BW REQ tile, 
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 is BW REQ tile index, 
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 is sequence index in BW REQ tile 
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The mapping between the combination of the logical preamble sequence index, BWREQ_PREAMBLE_INDEX and the 4 bits of the bandwidth request message 
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 is as below equation.

um,=mod( BWREQ_PREAMBLE_INDEX+ bin2dec(
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The first 12 bits of information 
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 in the quick access message transmitted in the BW REQ channel shall be encoded into 72 bits 
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using the 1/6 TBCC code described in section XXX with parameters (
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). The 72 coded bits shall then be QPSK modulated as described in Section TBD and scrambled to generate 36 data symbols, 
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.  The combined data portions of the three distributed BW REQ tiles that form the BW REQ channel shall be used to transmit these data symbols. The data symbols shall be scaled by 
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 before multiplexing with preamble symbols and the scaling factor 
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 is configured by the MAC layer. The mapping of the 36 data symbols to the data portions of three distributed 6×6 BW REQ tiles in a BW REQ channel is given in Table 2. The final 108 modulated BRCH symbols shall be scaled by a factor of 
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 to normalize the total transmitted energy.

Table 2: Mapping of data symbols to subcarriers in the data portion of the BW REQ Tile 

	BW REQ tile index 
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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 3, only the BW REQ access sequence or BW REQ preamble shall be transmitted in all 24 subcarriers that form the BW REQ tile. In this case, the BWREQ_PREAMBLE_INDEX shall be randomly selected from all available logical preamble sequences, as shown in Figure 4.
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Figure 3: 4x6 BW REQ tile structure
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Figure 4: 4x6 Bandwidth Request Channel structure with 4x6 tiles
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