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Youngbin Chang, Anil Agiwal, Baowei Ji, Rakesh Taori, Jungje Son
 Samsung Electronics
1 Introduction
This contribution is dealing with ARQ mechanism for 16m AWD [1]. The text proposal contains three things
1. ARQ block generation and transmission – Initial transmission
2. ARQ sub-block generation and transmission – Retransmission with rearrangement
2. ARQ feedback simplification
All text description is written based on 10.4.ARQ section text in 16m SDD [2].
2 Text Proposal

---------------------------------------------------------Start of the Text----------------------------------------------------------
[Insert the texts in subclause 15.2.x as follows:] 

15.2.x ARQ mechanism

The ARQ mechanism is a part of the MAC, which is optional for implementation. When implemented, ARQ may be enabled on a per-flow basis. ARQ shall be specified and negotiated during flow creation. A flow shall not have a mixture of ARQ and non-ARQ traffic. The scope of a specific instance of ARQ is limited to one unidirectional flow.
15.2.x.1 ARQ block generation and transmission

An ARQ block is generated from one or multiple MAC SDU(s) or MAC SDU fragment(s) of the same flow. ARQ blocks can be variable in size.
ARQ block is constructed by fragmenting MAC SDU or packing MAC SDUs and/or MAC SDU fragments. The fragmentation or packing information for the ARQ block is included in MAC PDU using FPEH(see 15.2.x.x).
When transmitter generates a MAC PDU for transmission, MAC PDU payload may contain one or more ARQ blocks. If the MAC PDU payload contains traffic from a single flow, PDU payload itself shall be a single ARQ block. If traffic from multiple flows is multiplexed into one MAC PDU, the MAC PDU payload contains multiple ARQ blocks. The number of ARQ blocks in a MAC PDU payload shall be equal to the number of flows.

The ARQ blocks of a flow are sequentially numbered. The ARQ block SN (sequence number) is included in MAC PDU using FPEH. The original MAC SDU ordering shall be maintained.
If a transmitter fails to transmit ARQ block, ARQ block may be retransmitted with or without rearrangement.

In case of ARQ block retransmission with rearrangement, every failed ARQ block shall be fragmented into ARQ sub-blocks. The ARQ sub-blocks shall have a fixed size defined by ARQ_SUB_BLOCK_SIZE. The last ARQ sub-block may be smaller in size than the ARQ_SUB_BLOCK_SIZE. ARQ sub-blocks are sequentially numbered using ARQ block SUB_SN. In case of ARQ block retransmission with rearrangement, the MPDU should be constructed from one or more ARQ sub-blocks from single ARQ block.

Fragmentation and packing information corresponding to retransmitted ARQ sub-blocks shall be included in RFPEH (see 15.2.x.x). The RFPEH includes the same information as FPEH. Additionally, the SUB_SN of the first ARQ sub-block and information whether the retransmitted ARQ block contains the last ARQ sub-block.

In case of ARQ block retransmission without rearrangement, the MAC PDU shall contain the same ARQ block and corresponding fragmentation and packing information, which was used in the initial transmission.

Figure. xxx illustrates ARQ block initial transmission and retransmissions; two options for retransmission are presented—with and without rearrangements of the failed ARQ block.
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Figure xxx - ARQ block initial transmission and retransmission with and without rearrangement
15.2.x.2 ARQ feedback IE format

There are two ARQ feedback formats. Table xxx defines the ARQ Feedback IE for ARQ block and Table yyy defines the ARQ Feedback IE for ARQ sub-blocks. They are used by the receiver to signal positive or negative acknowledgments. A set of IEs of this format may be transported either as a packed payload (“piggybacked”) within a packed MAC PDU or as a payload of a standalone MAC PDU.
Table xxx – ARQ feedback IE format for ARQ block

	Syntax
	Size (bit)
	Notes

	ARQ_feedback_IE(LAST){
	variable
	

	ARQ FEDB TYPE
	1
	0 = ARQ feedback IE for ARQ block

1 = ARQ feedback IE for ARQ sub-block

	Flow ID
	4
	The ID of the flow being referenced

	LAST
	1
	0 = More ARQ Feedback IE in the list

1 = Last ARQ Feedback IE in the list

	FLAG
	1
	0 = Cumulative ACK

1 = Selective ACK MAP existence

	SN
	10
	FLAG = 0, ARQ block up to and including SN has been received successfully.

FLAG = 1, ARQ block less than SN has been received successfully.

	While(FLAG == 1) {
	
	

	Selective ACK MAP
	8
	Each bit represents ACK or NAK of corresponding ARQ block. ‘0’ is NAK and ‘1’ is ACK.

First MSB of first ACK MAP represents ACK or NAK information of SN. Contiguous bits after first MSB of first ACK MAP is corresponding to contiguous SN.

	FLAG
	1
	0 = No more selective ACK MAP
1 = Another set of selective ACK MAP and FLAG follows

	}
	
	

	Reserved
	variable
	Byte alignment

	}
	
	


Table xxx – ARQ feedback IE format for ARQ sub-block
	Syntax
	Size (bit)
	Notes

	ARQ_feedback_IE2(LAST){
	variable
	

	ARQ FEDB TYPE
	1
	0 = ARQ feedback IE for ARQ block

1 = ARQ feedback IE for ARQ sub-block

	Flow ID
	4
	The ID of the flow being referenced

	LAST
	1
	0 = More ARQ Feedback IE in the list

1 = Last ARQ Feedback IE in the list

	N_ARQ_BLOCK
	4
	Number of ARQ blocks which are fragmented into ARQ sub-blocks.

	For(i=0; i< N_ARQ_BLOCK ; i++) {
	
	

	SN
	10
	ARQ block SN which is fragmented into ARQ sub-blocks.

	FLAG
	1
	0 = Cumulative ACK

1 = Selective ACK MAP existence

	SUB_SN
	9
	TYPE = 0, ARQ sub-block up to and including SUB_SN has been received successfully.

TYPE = 1, ARQ sub-block less than SUB_SN has been received successfully.

	While(FLAG == 1) {
	
	

	Selective ACK MAP
	8
	Each bit represents ACK or NAK of corresponding ARQ sub-block. ‘0’ is NAK and ‘1’ is ACK.

First MSB of first ACK MAP represents ACK or NAK information of SUB_SN. Contiguous bits after first MSB of first ACK MAP is corresponding to contiguous SUB_SN.

	FLAG
	1
	0 = No more selective ACK MAP
1 =  Another set of selective ACK MAP and FLAG follows

	}
	
	

	}
	
	

	Reserved
	variable
	Byte alignment

	}
	
	


---------------------------------------------------------End of the Text----------------------------------------------------------
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