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Common ACKCH Channel Region for Multiple RSs supporting HARQ Traffic
Israfil Bahceci, Senarath Gamini, Peiying Zhu, Wen Tong, Hang Zhang, Mo Han Fong, Derek Yu, David Steer, Mark Naden

Nortel Networks 

Introduction 

For a MR network, there are two options for enabling the HARQ traffic:

1. Hop-by-hop HARQ: HARQ operation is on a per hop basis so that RSs at each hop are allocated resources for forwarding an HARQ subburst only after they can decode the HARQ burst correctly.

2. End-to-end HARQ: Resources are initially allocated end-to-end for potential HARQ subburst forwarding at all hops.

In both options, it is necessary to allocate UL ACK/NACK channels from RSs to the MRBS. It is possible to have multiple RSs involved in both options. In this case, it may be necessary to allocate multiple ACK/NACK channels for each RS involved in the HARQ burst forwarding. However, that may consume significant amount of bandwidth in the UL region. In this contribution, we propose to use a common ACKCH region to transfer encoded ACK/NACK to the MRBS. 
Proposed Method

One ACK channel occupies a half subchannel, e.g., 24 data subcarriers within a supported tile structure. The even half subchannels consist of Tiles 0, 2 and 4, and the odd half subchannels consist of Tiles 1, 3, and 5. Each half subchannel is used for transmitting length-3 codewords over 8-ary alphabets, i.e., a 24-symbol length codeword of QPSK symbols are modulated onto 24 subcarriers in the half subchannel. In the baseline document 802.16-06/026r4, new code words are defined for transmitting a single ACK/NACK for a transparent RS. An RS may transmit C0 or C1 for acknowledging its decoding status.
If there are multiple transparent RSs involved with the same HARQ traffic, all RSs may transmit their decoding statuses over the same ACKCH Region using a set of orthogonal codewords. For N RSs, one needs 2N codewords (N codewords for ACK, N codewords for NAK). Using the orthogonal vectors in Table 298e (or 3101a), we can have at most 8 mutually orthogonal codewords, which can support 4 RSs ACK/NACK channel.
Table 1 provides ACK/NACK encoding for N=4 relay stations.

	Relay #
	ACK/NAK
	Vector indices per tile

Even: Tiles 0, 2, 4

Odd: Tiles 1, 3, 5
	Codwords #

	0
	0 (ACK)
	0,0,0
	C0

	0
	1 (NAK)
	1,1,1
	C1

	1
	0 (ACK)
	2,2,2
	C2

	1
	1 (NAK)
	3,3,3
	C3

	2
	0 (ACK)
	4,4,4
	C4

	2
	1 (NAK)
	5,5,5
	C5

	3
	0 (ACK)
	6,6,6
	C6

	3
	1 (NAK)
	7,7,7
	C7


Proposed Text Changes

+++++++++++++++++++ start text ++++++++++++++++++++++++++++++++++++++++++=
[Insert the following text at the end of Subclause 6.3.17.4.2.2]

If multiple transparent RSs are involved in the HARQ process, they may share a common UL ACK channel region via the orthogonal codes from Table 463b. A common ACKCH region may support upto 4 RSs. Each RS involved in the HARQ process is assigned a 3-bit RS temporary ID for indicating ACK/NAK encodings. 
[Insert Table 463b at the end of Subclause 8.4.5.4.13.1]
	RS Temporary ID
	ACK/NAK
	Vector indices per tile

Even: Tiles 0, 2, 4

Odd: Tiles 1, 3, 5
	Codwords #

	0
	0 (ACK)
	0,0,0
	C0

	0
	1 (NAK)
	1,1,1
	C1

	1
	0 (ACK)
	2,2,2
	C2

	1
	1 (NAK)
	3,3,3
	C3

	2
	0 (ACK)
	4,4,4
	C4

	2
	1 (NAK)
	5,5,5
	C5

	3
	0 (ACK)
	6,6,6
	C6

	3
	1 (NAK)
	7,7,7
	C7


[Change Table 149a as indicated]
	Syntax
	Size
	Notes

	Compact DL-MAP_IE(){
	
	

	DL-MAP Type = 7
	3 bits
	

	DL-MAP subtype
	5 bits
	

	Temp RS_ID
	4 bits
	Temporary ID for multiple transparent RSs assiting the HARQ. These RSs use common ACKCH region to acknowledge the decoding status

	Reserved
	4 bits
	Padding bits

	N_CID_encoded
	4 bits
	Number of CIDs for

which RS uses the

encoded ACK/NACK

	N_CID_direct
	4 bits
	Number of CIDs for

which RS uses the direct

feedback

	For(i=0; i<N_CID_encoded + N_CID_direct; i++){
	
	

	RCID_IE(i)
	16 bits
	The CIDs of the connections

that RS shall monitor

in the current frame

	}
	
	

	}
	
	


+++++++++++++++++++++++++++End text +++++++++++++++++++++++++++++++++++






















  


