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ZTE Corporation
Introduction
This contribution provides how to simplify the ACK delay notification for RS in DL HARQ. The scenarios of initial transmission, ACK lost are all included.
In current IEEE 802.16j draft [1], for end to end DL HARQ, in the initial data transmission of multhop relay network, to determine the frame where the ACK region lies, following statements are found (8.4.5.10.1.7). “When RS receives HARQ DL sub-burst for relaying to MS at frame i, it shall transmit the encoded ACK/NAK signal through ACK Channel in the ACKCH region at frame (i + n) where n is given by the ACK_frame_delay in HARQ DL MAP IE which is transmitted by the MR-BS to the RSACK/NAKs in response to sub-bursts belonging to HARQ DL MAP IEs received in different frames, shall be transmitted in the order in which the MAPs were received.” Accordingly, an ACK_frame delay is table 496h for each RS and each subburst.
However, it is not necessary to transmit the parameter ACK_frame delay in the DL MAP IE and therefore the ACK delay notification method shall be simplified.
When one RS receives HARQ DL sub-burst from its superordinate station, it shall decode the sub burst. 

When the RS decodes the sub burst successfully, if the RS receives the response (encoded ACK/NAK) from its subordinate station at frame i, it shall transmit the response directly, or after processing, to the superordinate station in frame i+j through the ACK channel in the ACKCH region. If the RS does not receive the response, in frame i+j, it shall transmit a response, which is also in the ACKCH region, to the superordinate station (the destination is the MR-BS) for indicating the hop where the retransmission shall happen. 
It is noticeable that here i is the frame number when the RS shall receive the response, which identifies different frame number from that in the original design above. The parameter j is defined by the "HARQ_ACK_Delay for DL Burst" field in the DCD message and RS finds the information in the broadcasting message. In addition, the ACKCH region is defined by the MR-BS. 
The proposed design is not only simple, but also in accordance with the retransmission case shown in [2] and related part in [1].
Specified text changes
[Replace the last paragraph in P.218 with following text]

8.4.5.10.1.7 HARQ ACK region allocation IE

When RS receives HARQ DL sub-burst for relaying to MS at frame i, it shall transmit the encoded ACK/

NAK signal through ACK Channel in the ACKCH region at frame (i + n) where n is given by the

ACK_frame_delay in HARQ DL MAP IE which is transmitted by the MR-BS to the RSACK/NAKs in

response to sub-bursts belonging to HARQ DL MAP IEs received in different frames, shall be transmitted in

the order in which the MAPs were received.

When one RS receives HARQ DL sub-burst from its superordinate station, it shall decode the sub burst. 
When the RS decodes the sub burst successfully, if the RS receives the response (encoded ACK/NAK) from its subordinate station at frame i, it shall transmit the response directly or after processing to the superordinate station in frame i+j through the ACK channel in the ACKCH region. If the RS does not receive the response, in frame i+j, it shall transmit a response, which is also in the ACKCH region, to the superordinate station (the destination is the MR-BS) for indicating the hop where the retransmission shall happen. Here i is the frame number when the RS shall receive the response. The parameter j is defined by the "HARQ_ACK_Delay for DL Burst" field in the DCD message and RS finds the information in the broadcasting message. In addition, the ACKCH region is defined by the MR-BS. 
In details, when the response the RS receives is ACK (C0 in table 463a), the RS shall forward the ACK directly to the superordinate station. When the response the RS receives is encoded NAK, Cx with x>0 in table 463a, the RS shall transmit Cx+1 to the superordinate station (the destination is the MR-BS) to indicate the hop where the retransmission shall happen.
Since the RS knows in frame i it shall receive the response from the UL MAP IE，when the RS does not receive the response which has been scheduled from its subordinate station due to the poor channels, it shall find that the response shall be transmitted at frame i+j in the ACKCH region, to the superordinate station. The response shall indicate the hop where the retransmission shall happen. If the RS receives the corresponding DL sub burst successfully, the retransmission shall start from itself. If the RS does not receive the corresponding DL sub burst successfully, the retransmission shall start from its superordinate station.
[Delete the last paragraph of 6.3.17.4.1 as indicated]
MR-BS shall indicate the ACK_frame_delay in RS HARQ DL MAP IE to indicate to the RS the offset from

the current frame for transmitting the encoded ACK/NAK.

[Delete the last sentence of the second paragraph in P. 218 as indicated]
Retx_ACHCH_offset

Retx_ACKCH_offset indicates the starting point in the ACKCH region for sending ACK/NAK signals for the retransmitted burst. RS uses this region to forward the ACK/NAK signals of retransmitted burst and along with relaying the ACK/NAK signals of retransmitted bursts received from its sub-ordinate RSs. The RS shall transmit encoded ACK/NAK after ACK_frame_delay frames from receiving the DL HARQ MAP.
[Revise line 27- line 32 in P. 132 as indicated]
The RS from where the retransmission was originated shall transmit encoded ACK/NAK signals to super-ordinate RS/MR-BS after ACK_frame_delay frames from receiving the DL HARQ MAP. Intermediate RS along the path to MR-BS when receive the encoded ACK/NAK signals from the retransmission ACKCH sub-region in frame 'n' shall forward to superordinate RS in frame 'n + j', where j is defined by the "HARQ_ACK_Delay for DL Burst" field in the DCD messages
[Revise the last sentence in 6.3.17.4 as indicated]
This ACK/NAK delay shall be specified in the ACK_frame_delay field of the RS_HARQ_DL_IE. The ACK/NAK delay follows the design in the HARQ without retransmission defined in 8.4.5.10.1.7
[Change the table 496h as indicated]
Table 496h RS HARQ DL MAP IE format on relay links
	Syntax
	Size
	Notes

	RS HARQ DL MAP IE (){
	－
	－

	Type
	5bits
	RS_HARQ_DL MAP IE = 0x04

	Length
	3bits
	Length in bytes

	Reserved
	1 bit 
	Shall be set to zero

	While data remains {
	－
	－

	…
	…
	…

	ACK_frame_delay
	4bits
	The RS shall transmit encoded ACK/NAK after ACK_frame_delay frames from receiving the DL

HARQ MAP.

	…
	…
	…

	}
	－
	－

	Padding
	variable
	Padding to byte; shall be set to 0

	}
	－
	－
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