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1. Introduction
In current MAC running CR [1], sidelink HARQ operation related to PSFCH reception is described as follows:
	5.x.1.3.3
PSFCH reception
The MAC entity shall for each PSSCH transmission:

1> if an acknowledgement corresponding to the transmission in clause 5.x.1.3.2 is obtained from the physical layer:

2> deliver the acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;

1> else:

2> deliver a negative acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;

1> if PUCCH-SL-Config is configured by RRC:

2> instruct the physical layer to signal the acknowledgement corresponding to the transmission on the PUCCH according to clause 16.5 of TS 38.213 [x].
Editor’s Note: FFS whether instructing the L1 to signal the PUCCH is to be specified in 38.321 or RAN1 specification.

Editor’s Note: FFS on PUCCH transmission when the max number of retransmissions are reached in RAN1.


This paper mainly focuses on PUCCH transmission when the max number of retransmissions is reached in RAN1. Besides, modification of the above Text Proposal is also discussed in this contribution.
2. Discussion
2.1 HARQ feedback of SL transmission
For NR sidelink, devices communicate with each other directly. Though the data transmission is not routed through the network infrastructure, the communications between devices are controlled and optimized by the network.
In mode-1 of NR sidelink, UE is scheduled by a base station (network) to enable direct data transmission with another UE. Once the connection is established between two UEs, TX UE is able to send message to the other UE over SL. Upon reception of the message, RX UE would respond to the request with HARQ feedback, notifying the TX UE whether the data transmission is completed.
If the data is successfully received by RX UE, then the TX UE would send the HARQ feedback transmitted from RX UE over SL, i.e. an ACK, to a base station through PUCCH. In contrast, if data transmission fails, in other words, the TX UE receives a NACK from the RX UE, then the TX UE would send the same TB to that UE for the second time. However, there is a concerning issue regarding the proper behavior of the TX UE, that is, what should TX UE do when the max number of retransmissions is reached over SL.
According to the agreements reached at RAN1#99 meeting listed below, the number of retransmissions of a TB is up to the gNB in the case of dynamic grant. This means that no restriction towards the max number of retransmissions is made for dynamic grant. Whereas in the case of configured grant, the max number of times that a TB can be retransmitted is determined by the resources provided by gNB. It was also agreed that for either dynamic grant and configured grant, the UE reports SL HARQ feedback to the gNB as long as PUCCH resources for HARQ feedback are provided.
	RAN1 #99:

•
For dynamic grant, the number of retransmissions of a TB is up to the gNB.

•
For configured grant, the maximum number of times that a TB can be retransmitted using the resources provided by the configured grant is configured per priority per configured grant.
•
For dynamic grant and CG:

· If the gNB provides PUCCH resources for feedback, the UE reports SL HARQ FB to the gNB

· If the gNB does not provides PUCCH resources for feedback, the UE does not report SL HARQ FB to the Gnb.


Observation 1: A mode 1 UE reports SL HARQ feedback to the gNB as long as PUCCH resources for HARQ feedback are provided.
Therefore, once the max number of retransmissions is reached over SL and PUCCH resources for HARQ feedback are also provided, then UE should send the SL HARQ feedback to the gNB via PUCCH. The content that carried over PUCCH can be either ACK or NACK depending on the HARQ feedback TX UE receives from RX UE over SL. To put it differently, If TX UE receives an ACK when the max number of HARQ retransmissions is reached on sidelink, then it should include an ACK in SL HARQ feedback to the gNB. Otherwise, TX UE should include a NACK.
Proposal 1：When the max number of HARQ retransmissions is reached on sidelink, mode 1 TX UE still reports contents received in PSFCH (i.e., ACK/NACK) to gNB when PUCCH resources for HARQ feedback are provided.
2.2 Text Proposal
The description of PSFCH reception is under revision in the current MAC running CR, the content of which is almost perfected. However, there seems to be an omission in light of the cases for transmission of HARQ feedback on PUCCH for SL. Note that besides PUCCH-SL-Config is configured by RRC, there are also cases to transmit HARQ feedback on PUCCH when dynamic grant or configured grant type 2 is used to schedule the sidelink transmission according to [2] (specific content is highlighted in appendix). Therefore we recommend the Text Proposal as follows:
	5.x.1.3.3
PSFCH reception
The MAC entity shall for each PSSCH transmission:

1> if an acknowledgement corresponding to the transmission in clause 5.x.1.3.2 is obtained from the physical layer:

2> deliver the acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;

1> else:

2> deliver a negative acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;

1> if PUCCH-SL-Config is configured by RRC, or
1> if a PSSCH reception by a UE is scheduled by a DCI format which does not indicate that a PUCCH resource is not provided, or
1> if a SL configured grant Type 2 PSCCH reception is activated by a DCI format which does not indicate that a PUCCH resource is not provided:
2> instruct the physical layer to signal the acknowledgement corresponding to the transmission on the PUCCH according to clause 16.5 of TS 38.213 [x].


Also, we can choose to simply relay on the RAN1 specification as it is already clear.
Proposal 2: Adopt the above Text Proposal to the MAC running CR.

3. Conclusion
In this paper, we focus on PUCCH transmission when the max number of retransmissions is reached in RAN1. The observations and proposals are the following:
Observation 1: UE reports SL HARQ feedback to the gNB as long as PUCCH resources for HARQ feedback are provided.
Proposal 1：When the max number of HARQ retransmissions is reached on sidelink, TX UE still reports contents received in PSFCH (i.e., ACK/NACK) to gNB when PUCCH resources for HARQ feedback are provided.

Proposal 2: Adopt the above Text Proposal to the MAC running CR.
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5. Appendix- 38.213 Running CR
16.5
UE procedure for reporting HARQ-ACK on uplink
A UE can be provided PUCCH resources [12, TS 38.331] to report HARQ-ACK information to a serving gNB that the UE generates based on HARQ-ACK information that the UE obtains from PSFCH receptions, or from absence of PSFCH receptions. 

For SL configured grant Type 1 or Type 2 PSSCH receptions by a UE within a time period provided by periodSlCG, the UE generates one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource, in a set of time resources. 

For each PSFCH reception occasion, from a number of PSFCH reception occasions that the UE generates HARQ-ACK information to report to the gNB in a PUCCH or PUSCH transmission, the UE can be indicated by higher layers to perform one of the following and the UE constructs a HARQ-ACK codeword with HARQ-ACK information, when applicable.

-
generate HARQ-ACK information with same value as a value of HARQ-ACK information the UE determines from a PSFCH reception in the PSFCH reception occasion and, if the UE determines that a PSFCH is not received at the PSFCH reception occasion, generate NACK

-
generate ACK when the UE determines ACK from each PSFCH reception for the number of PSFCH reception occasions; otherwise, generate NACK if the UE determines absence of PSFCH reception or determines a NACK value from a PSFCH reception at a corresponding PSFCH reception occasion 

-
generate ACK when the UE determines absence of PSFCH reception for each PSFCH reception occasion from the number of PSFCH reception occasions; otherwise, generate NACK 

With reference to slots for PUCCH transmissions and for a number of PSFCH reception occasions ending in slot [image: image2.png]


, the UE provides the generated HARQ-ACK information in a PUCCH transmission within slot [image: image4.png]n+ k



, subject to the overlapping conditions in Subclause 9.2.5, where [image: image6.png]


 is a number of slots indicated by a PSFCH-to-HARQ_feedback timing indicator field, if present, in a DCI format indicating a slot for PUCCH transmission to report the HARQ-ACK information, or [image: image8.png]


 is provided by sl-ACKToUL-ACK. [image: image10.png]


 corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion.
For a PSSCH reception by a UE that is scheduled by a DCI format, or for a SL configured grant Type 2 PSCCH reception activated by a DCI format, the DCI format can indicate to the UE that a PUCCH resource is not provided. For a SL configured grant Type 1 PSSCH reception, a PUCCH resource can be provided PUCCH-SL-Config. If a PUCCH resource is not provided, the UE does not transmit a PUCCH with generated HARQ-ACK information from PSFCH reception occasions.
