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Minimum change to apply ARQ operation in relay link
Youngbin Chang, HyunJeong Kang, Jung Je Son, Rakesh Taori
1. Introduction
This contribution is to provide ARQ operation in Relay link in P802.16j/D3 draft.
1. Differentiate ARQ procedure in relay link and access link
Current 16j/D3, ARQ is defined end-to-end, in this case, ARQ performance is dependant on access link not relay link. Then, it may have a better ARQ performance to distinguish relay link and access link.
2. Introduce R-ACK message
MR-BS can schedule retransmission data to define R-ACK message when ARQ block is corrupted in relay link.
2. Proposed Text Changes
[Modify the text in 6.3.4.6.4 as following]

In MR systems, ARQ operation is only performed between an MR-BS and an MS. there are two ARQ modes. The first mode is a end-to-end ARQ mode, which is performed between an MR-BS and an MS, the second mode is an two-link ARQ mode, which performed both between a MR-BS and an access RS and between and access RS and MS. The support of ARQ mode is performed during the RS network entry.
In the end-to-end ARQ mode, the ARQ operation is same as 6.3.4. RS don’t have an additional ARQ functionality. In two-link ARQ mode, the ARQ operation is divided into two links which are relay link between MR-BS and access RS and access link between access RS and MS. This mode is only supported when access RS is enabling on distributed scheduling mode. The detail procedure is described in the 6.3.4.6.4.1.

[Insert the section 6.3.4.6.4.1 as following]

6.4.3.4.6.4.1. Two link ARQ mode

The ARQ procedure is divided into two links, which are relay link and access link. The MR-BS schedules retransmission to access relay station when ARQ block is corrupted in the relay link. The RS schedule retransmission to MS when ARQ block is corrupted in the access link. When the intermediate RS exist between MR-BS and access RS, it just forwards the ARQ block and ARQ feedback information between MR-BS and access RS. 

In downlink ARQ operation, when MR-BS sends ARQ block to access RS, it waits R-ACK message from access RS. When ARQ block is corrupted in the relay link, access RS sends NAK to MR-BS, and MR-BS schedule retransmission ARQ block to access RS. When MR-BS receives ACK from access RS, it waits ACK from MS relayed by access RS. When MR-BS receives R-ACK and ACK from MS in the same block, it clears the buffer in the corresponding ARQ block BSN. When ARQ block is corrupted in the access link, access RS shall not send NAK to MR-BS, schedules retransmission ARQ block to MS. Access RS shall send NAK and discard the ARQ block when it failed ARQ block transmission in the access link after a timeout ARQ_BLOCK_LIFETIME. When MR-BS receives NAK from access RS or after a timeout ARQ_BLOCK_LIFETIME, MR-BS discards the corresponding ARQ block.
In uplink ARQ operation, when access RS receives ARQ block correctly from MS, RS sends ARQ block to MR-BS. When MR-BS receives ARQ block correctly, MR-BS sends R-ACK to access RS, RS sends ACK to MS. When ARQ block is corrupted in the relay link, access RS shall not send NAK to MS, the retransmission shall be scheduled from access RS to MR-BS. Access RS sends NAK to MS when ARQ block is failed in the access link or after a timeout ARQ_BLOCK_LIFETIME.
6.4.3.4.6.4.2. Transmitter state machine in MR-BS
An ARQ block in the MR-BS may be in one of the following five states – not sent, outstanding for R-ACK, outstanding for MS-ACK, waiting for retransmission, and data discard. Outstanding for R-ACK is the state waiting for receiving acknowledged from access RS, ARQ. When R-ACK received, the state transits outstanding for MS-ACK. In this state, MR-BS receives MS-NACK or after ARQ_BLOCK LIFE_TIME, the state transits to discard. Other state transition description is same as transmitter state machine defined in 6.4.4.6.2.
The ARQ tx block state sequence in MR-BS is shown in Figure xxx.
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Figure xxx. 51—ARQ Tx block states in MR-BS
[Modify the table in section 11.7.8.11 as follows:]

	Type
	Length
	Value
	Scope

	50


	1
	Bit #0: Centralized scheduling mode support

Bit #1: Distributed scheduling mode support
Bit#3: End-to-end ARQ support

Bit#4: Two-link ARQ support

Bits #5-7: Reserved
	REG-REQ


[Add the table in table 38 as follows:]

	Type
	Message name
	Message description
	Connection

	96
	RS-ARQ Feedback
	RS Stand alone ARQ feedback 
	RS Basic
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