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Introduction

In the current AWD, the operation of BS-controlled HR-MS FTN has been specified. In this contribution, we further provide details on MAC-layer support for the FTN operation. Particularly, we focus on:
· HARQ operation involving forwarding HR-MS;
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{Remedy 1: Insert the following new sections under 6.12.3.2.1}
6.12.3.2.1.x HARQ functions under FTN

HARQ functions are supported for unicast transmissions to/from forwarded HR-MS. The detailed HARQ operation depends on whether the forwarded HR-MS is inside or outside of HR-BS/RS coverage and is described in  6.12.3.2.1.x.1 and 6.12.3.2.1.x.2.

6.12.3.2.1.x.1 HARQ operation for inside-of-coverage forwarded HR-MS

6.12.3.2.1.x.2 HARQ operation for outside-of-coverage forwarded HR-MS

For the case when forwarded HR-MS is outside of coverage of HR-BS/RS, HARQ is carried out in a hop-by-hop/stop-and-wait manner. In the DL (UL), the forwarding HR-MS follows HARQ operation as specified in 6.2.14 to receive (transmit) unicast data traffic and unicast MAC control messages from (to) the HR-BS/RS on behalf of its associated forwarded HR-MS. In the DL (UL), the forwarding HR-MS only forwards successfully decoded packets toward forwarded HR-MS (HR-BS/RS). The HARQ procedures for transmissions between HR-BS/RS and forwarded HR-MS are described in 6.12.3.2.1.x.2.1 and 6.12.3.2.1.x.2.2.
6.12.3.2.1.x.2.1 Transmissions from HR-BS/RS toward forwarded HR-MS

The procedure for HARQ transmissions from HR-BS/RS toward a outside-of-coverage forwarded HR-MS can be described as follows.

· HR-BS/RS initiates the process by transmitting a DL assignment A-MAP IE corresponding to the STID of the forwarded HR-MS. 

· Forwarding HR-MS, by decoding the DL assignment A-MAP IE using STID of its associated forwarded HR-MS, recognizes the scheduled DL transmission and proceeds to receive according to the HARQ procedure described in 6.2.14. Following that procedure, upon successfully decoding the DL packet (destined for its forwarded HR-MS), the forwarding HR-MS transmits an ACK toward the HR-BS/RS.

· HR-BS/RS allocates resource in the UL for the forwarding HR-MS to forward the received packet toward the forwarded HR-MS. This allocation is conveyed through an FTN Assignment A-MAP IE corresponding to the STID of the forwarded HR-MS, with the field “FTN Assignment A-MAP IE Type” set to 0b1, and the same value of ACID as in the original DL assignment A-MAP IE. By matching the ACID field of the DL assignment A-MAP IE and FTN Assignment A-MAP IE, forwarding HR-MS can recognize the resource allocated for the same HARQ operation. This assignment IE can be transmitted before or after HR-BS/RS receives the ACK from forwarding HR-MS. In either case, the resource allocation only becomes valid from the forwarding frame that follows the frame in which forwarding HR-MS transmits ACK toward the HR-BS/RS. The resource allocation will be valid for Nvalid consecutive forwarding frames. Nvalid is specified in the FTN Assignment A-MAP IE.

· After successfully decoding the packet from HR-BS/RS, forwarding HR-MS transmits F-MAP IE and the corresponding HARQ subpacket toward the forwarded HR-MS. The location of the F-MAP block to be used is specified in the Forwarding Assignment A-MAP IE. The fields Resource Index, HFA, and ACID are copied from the original FTN Assignment A-MAP IE to the F-MAP IE. The HARQ operation between forwarding and forwarded HR-MSs follows a synchronous procedure as specified bellow:

· HARQ subpackets are generated and transmitted as specified in 6.2.14.1, with the forwarding HR-MS behaves like an ABS.

· HARQ subpacket is transmitted toward the forwarded HR-MS in the subframe that is specified by the “Allocation offset” field in the F-MAP IE.

· The forwarded HR-MS shall attempt to decode the burst. If the decoding is successful, the forwarded HR-MS sends an ACK toward the forwarding HR-MS in the frame that follows the HARQ transmission, i.e., in the next reversed frame. Otherwise, the forwarded HR-MS sends an NACK in the frame that follows the HARQ transmission. The HARQ feedback channel used to convey ACK/NACK  is specified by the HFA field of the F-MAP IE.

· If the HARQ feedback from the forwarded HR-MS is an ACK, the forwarding HR-MS transmits an ACK toward the HR-BS/RS. 

· If the HARQ feedback from the forwarded HR-MS is an NACK and the resource allocated for forwarding the packet is still valid (based on the value of Nvalid from the original FTN Assignment A-MAP IE), the forwarding HR-MS shall carry out retransmission in the same allocated resource in the next forwarding frame. Otherwise, the forwarding HR-MS may request for extra resource from HR-BS/RS by sending a NACK toward HR-BS/RS. Whether or not a request for extra resource should be sent is specified by the field “Extra Resource Indicator” in the original FTN Assignment A-MAP IE.

· In the previous steps, when forwarding HR-MS sends ACK/NACK toward HR-BS/RS, it shall do so using the same HARQ feedback channel specified by the HFA field of the FTN Assignment A-MAP IE. This means that such a HARQ feedback channel is used by forwarding HR-MS during forwarding frames (to transmit to HR-BS/RS) and by forwarded HR-MS during reversed frames (to feedback to forwarding HR-MS).

6.12.3.2.1.x.2.2 Transmissions from forwarded HR-MS toward HR-BS/RS

The procedure for HARQ transmissions from a outside-of-coverage HR-MS toward HR-BS/RS can be described as follows.

· HR-BS initiates the process by transmitting an FTN Assignment A-MAP IE corresponding to the STID of the forwarded HR-MS with the field “FTN Assignment A-MAP IE Type” set to 0b1.

· Forwarding HR-MS, by decoding the FTN Assignment A-MAP IE using STID of its associated forwarded HR-MS, recognizes the scheduled FTN transmission. Forwarding HR-MS then translates the FTN Assignment A-MAP IE into an F-MAP IE and transmits toward the corresponding forwarded HR-MS in the coming forwarding frame. The location of the F-MAP block to be used for the transmission is specified in the FTN Assignment A-MAP IE. The fields Resource Index, HFA, and ACID are copied from the Forwarding Assignment A-MAP IE to the F-MAP IE. 

· Based on the received F-MAP IE, the forwarded HR-MS starts transmission toward forwarding HR-MS. The HARQ operation between forwarded and forwarding HR-MSs follows a synchronous procedure as specified bellow:

· HARQ subpackets are generated and transmitted as specified in 6.2.14.1, with the forwarded HR-MS behaves like an AMS.

· HARQ subpacket is transmitted toward the forwarding HR-MS in the subframe that is specified by the “Allocation offset” field in the F-MAP IE. In particular, if the F-MAP IE is transmitted in an F-MAP block within a particular subframe with index “n” within a forwarding frame, then the corresponding HARQ transmission shall be located in the subframe with index equal “Allocation offset + n”  within the next reversed frame.
· The forwarding HR-MS shall attempt to decode the burst. If the decoding is successful, the forwarding HR-MS sends an ACK toward the forwarded HR-MS in the frame that follows the HARQ transmission, i.e., in the next forwarding frame. Otherwise, the forwarding HR-MS sends an NACK in the frame that follows the HARQ transmission. The HARQ feedback channel used to convey ACK/NACK  is specified by the HFA field of the F-MAP IE.

· If the HARQ feedback from the forwarding HR-MS is an NACK and the resource allocated for HARQ transmission from forwarded HR-MS is still valid (based on the value of Nvalid from the original FTN Assignment A-MAP IE), the forwarded HR-MS shall carry out retransmission in the same allocated resource in the next forwarding frame.

· Upon successfully decoding the packet from the forwarded HR-MS, the forwarding HR-MS shall proceed to forward the received packet to the HR-BS/RS. The UL resource for the forwarding HR-MS to forward such a packet is allocated through a UL assignment A-MAP IE. This UL assignment A-MAP IE corresponds to the STID of the forwarded HR-MS with the same ACID field as in the original FTN Assignment A-MAP IE. By matching the ACID field of the UL assignment A-MAP IE and FTN Assignment A-MAP IE, forwarding HR-MS can recognize the resource allocated for the same HARQ operation. The UL assignment A-MAP IE can be sent in either of the following ways:
· It is transmitted when forwarding HR-MS, upon successfully decoding the packet from forwarded HR-MS, transmit a ACK to the HR-BS/RS on the same HARQ feedback channel specified by the HFA field in the original FTN Assignment A-MAP IE.
· It is transmitted when forwarding HR-BS/RS, upon monitoring the HARQ feedback channel specified by the HFA field in the original FTN Assignment A-MAP IE, detect an ACK transmitted by forwarding HR-MS toward forwarded HR-MS.
· Whether the forwarding HR-MS should transmit an ACK toward HR-BS/RS after successfully decoding a packet from the forwarded HR-MS is specified in the original FTN Assignment A-MAP IE.
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