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Proposed text changes to the IEEE 802.16m SDD (802.16m-08/003r6), Section 11.9.2.5 on the Bandwidth Request Channel 
Yuan Zhu, Xiangying , Qinghua Li, Changlong Xu, Jong-kae Fwu, Hujun Yin, Roshni Srinivasan
Intel Corporation
Introduction

This contribution proposes PHY structure details for the BW REQ channel. Proposed SDD text changes corresponding to this design are included. 

Performance results to support the proposed design are provided in [1] or its latest revision.
References

[1] 
Yuan Zhu, Xiangying , Qinghua Li, Changlong Xu, Jong-kae Fwu, Hujun Yin, ”Proposed PHY Structure for the IEEE 802.16m Bandwidth Request Channel”, IEEE C802.16m-09/0142, January 2009.
Comment: BW REQ latency will improve if a quick access message can be transmitted in the three step procedure along with the BW REQ access preamble. It is proposed that 802.16m should support transmission of a BW REQ message in Step 1 of the BW REQ procedure for quick access.

Add text shown by markup on Line 2, Page 112, update Figure 51 as shown in proposed text.

Update text on Lines 15 and 16 in section 11.9.2.5.2, correct reference to Figure with correct number

Suggested Remedy:  Adopt proposed SDD text change #1 in C802.16m-09/0151.doc or its latest revision (this document).
Proposed SDD text Change #1

Add text shown by markup on Line 2, Page 112, update Figure 51 as shown below.
The random access based bandwidth request procedure is described in Figure 1. A 5-step regular procedure (step 1 to 5) or an optional 3-step quick access procedure (step 1,4 and 5) may be supported concurrently. Step 2 and 3 are used only in 5-step regular procedure. In step 1, AMS sends a bandwidth request indicator and a message for quick access that may indicate information such as AMS addressing and/or request size (FFS) and/or uplink transmit power report (FFS), and/or QoS identifiers (FFS), and the BS may allocate uplink grant based on certain policy. The 5-step regular procedure is used independently or as a fallback mode for the 3-step bandwidth request quick access procedure. The AMS may piggyback additional BW REQ information along with user data during uplink transmission (step 5). In step 2 and step 4, BS may send message to acknowledge the reception status.
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Figure 1: Bandwidth Request Procedure
________

Update text on Lines 15 and 16 in section 11.9.2.5.2, correct reference to Figure with correct number

The bandwidth request (BW REQ) channel contains resources for the AMS to send a in BW REQ access sequence and an optional quick access message at the step-1 of the bandwidth request procedure shown in Figure yyy 51
Comment: Depending on system load, multiple BW REQ channels may need to be allocated in one subframe. For clarity, move the sentence on line 21 and 22, page 112 to the end of section 11.9.2.5.1
Suggested Remedy: Adopt proposed SDD text change #2 in C802.16m-09/0151.doc or its latest revision (this document).
Proposed SDD text Change #2
Move the following sentence on line 21 and 22, page 112 to the end of section 11.9.2.5.1
“In addition, multiple BW REQ channels may be allocated per subframe using FDM.”

Comment: Details of a 6x6 tile structure and performance evaluation are presented in IEEE C802.16m-09/0142. ppt or its latest revision.
Adopt the changes to the text in Section 11.9.2.5.2 starting from line 18 on Page 112 as shown by markup in the proposed text.
Suggested Remedy: Adopt proposed SDD text change #3 in C802.16m-09/0151.doc or its latest revision (this document).
Proposed SDD text Change #3
Adopt the changes to the text in Section 11.9.2.5.2 starting from line 18 on Page 112 as shown by markup in the following text.
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. As illustrated in Figure 1, a BW REQ access sequence (BW REQ preamble) is transmitted in step-1 of the bandwidth request procedure. As shown in Figure 2, the BW REQ preamble is transmitted on a resource that spans 4 subcarriers by 6 OFDM symbols. Additionally, a quick access BW REQ message is carried in the data portion of the tile that 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 TBD.
CDM allows multiple bandwidth request indicators to be transmitted on the same BW REQ channel. 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 2: 6x6 BW REQ Tile Structure in the Advance Air Interface
Comment: In addition to a 6x6 tile structure for the BRCH, details of a 4x6 tile structure are proposed to support legacy mode operation.

Adopt the proposed text at the end of Section 11.9.2.5.2, following the description of the 6x6 tile structure proposed in a comment by the same commenter.
Suggested Remedy: Adopt proposed SDD text change #4 in C802.16m-09/0151.doc or its latest revision (this document).
Proposed SDD text Change #4
Adopt the following text at the end of Section 11.9.2.5.2, following the description of the 6x6 tile structure proposed in the previous comment.
In order to support operation in the legacy mode, a BW REQ tile can 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 is transmitted in all 24 subcarriers that form the BW REQ tile. In this case, the BWREQ_PREAMBLE_INDEX is 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

Comment: Channel coding details and performance evaluation of the BRCH PHY structure are provided in contribution C802.16m-09/0142.ppt or its latest revision.

Adopt the proposed text for BRCH PHY structure details shown below at the end of section 11.9.2.5.2. 

Suggested Remedy: Adopt proposed SDD text change #5 in C802.16m-09/0151.doc or its latest revision (this document).
Proposed SDD text Change #5
Adopt the following text for BRCH PHY structure details shown below at the end of section 11.9.2.5.2. 
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 denote a total of 16 bits of information which can be carried in the quick access message. The first 4 bits, 
[image: image6.wmf]0123
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 are carried in the BW REQ preamble using the preamble index. The combined resource in the data portions of the three tiles that form the BRCH are used to transmit the remaining 12 bits of information, 
[image: image7.wmf]45615
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. Figure 5 illustrates the construction of the BW REQ preamble and quick access message for a 6x6 tile structure. 
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Figure 5: 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 are used to select three sequences of length 24 from Table 1 in order to construct 72 preamble symbols. As shown in Figure 5 , the 72 preamble symbols are scrambled before multiplexing with data symbols in the BRCH.
Table 1: BRCH Preamble sequences
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The preamble sequences transmitted in the three BW REQ tiles of a BRCH are defined as
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where 
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 is BRCH 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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The remaining 12 bits of information 
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 in the quick access message transmitted in the BRCH are encoded into 36 bits 
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using the linear block code (36, 12) described in section (SFBCH channel coding description). The 36 coded bits are then BPSK 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 BRCH are used to transmit these data symbols. The data symbols are 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 BRCH is given in Table 2. The final 108 modulated BRCH symbols need to be scaled with 
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 to normalize 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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