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Proposed text changes to the IEEE 802.16m SDD (802.16m-08/003r6), Section 11.9.2.2 on the HARQ Feedback Channel 
Changlong Xu, Qinghua, Li, Yuan, Zhu, Hongmei Sun , Jong-kae (JK) Fwu, Hujun Yin, Sassan Ahmadi, Roshni Srinivasan
Intel Corporation
Introduction

This contribution proposes a PHY structure for the UL HARQ Feedback Channel. Proposed text to be included in the IEEE 802.16m SDD is also included.
Performance results to support the proposed design are provided in [1] or its latest revision.
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Changlong Xu, Qinghua, Li, Yuan, Zhu, Hongmei Sun , Jong-kae (JK) Fwu, Hujun Yin, Sassan Ahmadi, Roshni Srinivasan”Proposed PHY Structure for the IEEE 802.16m HARQ Feedback Channel”, IEEE C802.16m-09/0169.ppt,  January 2009
Comment: Add text to support allocation of multiple HARQ channels within a subframe. 
Add the text shown by markup in the proposed text to support allocation of multiple HARQ channels within a subframe on Line 22, Page 109.

Suggested Remedy: Adopt proposed SDD text change #1 in C802.16m-09/0171.doc or its latest revision (this document).
Proposed SDD text Change #1

15.9.1.1.1 Multiplexing with other control channels and data channels 

The UL HARQ feedback channel starts at a pre-determined offset with respect to the corresponding DL transmission.
The UL HARQ feedback channel is FDM with other control and data channels. Multiple HARQ feedback regions may be allocated per subframe using FDM.

Comment: TDM/FDM is proposed for the PHY structure for HARQ feedback on the UL. See contribution IEEE C802.16m-09/0169.ppt or its latest revision.
Add the text shown by markup in the proposed text to support TDM/FDM to multiplex multiple HARQ channels within a subframe on Line 24, Page 109.

Suggested Remedy: Adopt proposed SDD text change #2 in C802.16m-09/0171.doc or its latest revision (this document).
Proposed SDD text Change #2
Orthogonal signaling TDM/FDM is used to multiplex multiple HARQ feedback channels within a UL HARQ feedback channel.  
Comment: Adopt a 2x6 tile structure for the HARQ Feedback Channel since performance evaluation has shown good performance under different mobility conditions. See contribution C802.16m-09/0169.ppt or its latest revision for details.
Delete the sentences on 6x2 tile structure on Lines 27 and 28, Page 109 as shown by markup in the proposed text.

Suggested Remedy: Adopt proposed SDD text change #3 in C802.16m-09/0171.doc or its latest revision (this document).
Proposed SDD text Change #3
15.9.1.1.2 PHY structure 

The UL HARQ feedback channel is comprised of three distributed UL feedback mini-tiles (FMT), where the UL FMT is defined as 2 contiguous subcarriers by 6 OFDM symbols.  . A UL FMT of 6 contiguous subcarriers by 2 OFDM symbols is FFS. One LRU consists of 9 FMTs and can be shared by multiple HARQ feedback channels. The procedure for allocation of resources for transmission of UL control information and the formation of DRUs for such transmission is TBD.
Comment: Adopt a 2x6 tile structure with 3 distributed tiles for the HARQ Feedback Channels since performance evaluation has shown good performance under different mobility conditions. See contribution C802.16m-09/0169.ppt or its latest revision for details.

Adopt the proposed text for the HARQ Fast Feedback Channel PHY structure details at the end of section 11.9.2.2.2

Suggested Remedy: Adopt proposed SDD text change #3 in C802.16m-09/0171.doc or its latest revision (this document).
Proposed SDD text Change #4
Adopt the following text for the HARQ Fast Feedback Channel PHY structure details shown below at the end of section 11.9.2.2.2
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Figure xxx TDM/FDM design for HARQ feedback on the UL
The HARQ feedback channel resource of 3 distributed FMTs is further divided into 18 units, each having a structure of 1 subcarrier ×2 OFDM symbols. Each HARQ feedback channel is allocated 3 units, identified by similar patterns in the structures shown in Figure xxx. Hopping may also be used to randomize inter-cell interference. The details of the hopping pattern are TBD.
The logical HARQ channel index is configured by MAC layer. The mapping between logical HARQ channel index and physical HARQ channel index is TBD. 
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] are used to transmit an ACK or NACK respectively for each HARQ feedback channel. 
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 is a sector specific phase rotation that is configured to avoid inter cell interference. The value of 
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 for the three FMTs may be different and the detailed design of 
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 is TBD. A single allocation of 3 distributed FMTs to HARQ feedback can therefore support 6 HARQ feedback channels.

Since each HARQ channel transmission is on only 1 subcarrier in each OFDM symbol, the power of each subcarrier can be boosted by 7.7dB compared to the design in which 6 subcarriers are used in each OFDM symbol.
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