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1. Introduction
At RAN1#105-e meeting [1], we discussed maintenance for 5G V2X with NR-SL WID and agreed several CRs. Meanwhile, an large issue is still remaining – whether/what HARQ-ACK information is transmitted on PUCCH when any SL resources provided by DG are not used. In this contribution, we share our views on this issue.

2. Discussions
At the current specification (section 16.5 of 38.213), it is described that UE generates ACK if the UE does not transmit a PSCCH/PSSCH in any of the resources within a CG period. Then, at the previous meeting, there were discussions for DG case but no agreements were reached. We still believe that the same description is needed for DG case. The rationale is the following:
· In section 5.22.1.3.1 of 38.321, it is definitely mentioned that UE ignores the sidelink grant for retransmission if HARQ process ID received via PDCCH is associated to a SL grant of which HARQ buffer is empty. For example, UE receives ACK from a UE via PSFCH corresponding to a PSCCH/PSSCH transmission. Then, the UE flushes the HARQ buffer according to section 5.22.1.3.1a of 38.321 and reports ACK to gNB via PUCCH or PUSCH. However, the gNB might fail to decode the ACK; in this case, the gNB would provide another SL grant by DG for retransmission of the TB. The UE already flushed the HARQ buffer; therefore, the SL grant is ignored as specified in RAN2 spec. It is noted as section 5.22.1.3.2 of 38.321 that, if no MAC PDU is obtained for the sidelink grant, corresponding ACK is informed from MAC to PHY. However, section 16.5 of 38.213 decides UE behavior of HARQ feedback on UL only if UE transmits PSSCH at a provided resource. There are some exceptions but not for this discussing case.
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Figure 1: Behavior based on the current specification
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...
For each sidelink grant, the Sidelink HARQ Entity shall:
...
1>	else (i.e. retransmission):
2>	if the HARQ Process ID corresponding to the sidelink grant received on PDCCH, the configured sidelink grant or the selected sidelink grant is associated to a Sidelink process of which HARQ buffer is empty; or
2>	if the HARQ Process ID corresponding to the sidelink grant received on PDCCH is not associated to any Sidelink process:
3>	ignore the sidelink grant.
...
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...
To generate a transmission, the Sidelink process shall:
...
1>	if a positive acknowledgement to this transmission of the MAC PDU was received according to clause 5.22.1.3.2; or
1>	if negative-only acknowledgement was enabled in the SCI and no negative acknowledgement was received for this transmission of the MAC PDU according to clause 5.22.1.3.2:
2>	flush the HARQ buffer of the associated Sidelink process.
...
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...
If sl-PUCCH-Config is configured by RRC, the MAC entity shall for a PUCCH transmission occasion:
1>	if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is stopped or expired:
...
1>	else if a MAC PDU has been obtained for a sidelink grant associated to the PUCCH transmission occasion in clause 5.22.1.3.1, the MAC entity shall:
...
1>	else:
2>	instruct the physical layer to signal a positive acknowledgement on the PUCCH according to clause 16.5 of TS 38.213 [6].



· In addition, section 5.22.1.4.1.3 is saying that the MAC entity shall not generate a MAC PDU for the MAC entity if there is no SL-CSI report and there are no MAC SDUs. Also in this case, SL grant provided by DG would be ignored.
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...
The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	there is no Sidelink CSI Reporting MAC CE generated for this PSSCH transmission as specified in clause 5.22.1.7; and
-	the MAC PDU includes zero MAC SDUs.
...


For such situations, UL reporting rule of PHY layer needs to be defined. The UE should report ‘ACK’ for the ignored dynamic grant so that retransmission resources for the HARQ process are not provided again. If no spec update is agreed, UE would not report any HARQ-ACK information corresponding to ignored SL dynamic grant while MAC layer sends ACK to PHY layer. gNB would re-provide unnecessary SL grant.
Observation 1: 
· In 38.321, UE ignores the sidelink grant for retransmission if HARQ process ID received via PDCCH is associated to a SL grant of which HARQ buffer is empty.
· In 38.213, no UE behavior is defined for the case that a SL dynamic grant is ignored. In this case, no HARQ feedback is expected and gNB would re-provided unnecessary SL grant.
Proposal 1: 
· ACK is reported for the case that a SL dynamic grant is ignored.

3. Conclusion
In this contribution, we discussed maintenance of SL RA mechanism mode 1. Proposals are summarized as following. The corresponding draft CR is attached with this contribution.
Observation 1: 
· In 38.321, UE ignores the sidelink grant for retransmission if HARQ process ID received via PDCCH is associated to a SL grant of which HARQ buffer is empty.
· In 38.213, no UE behavior is defined for the case that a SL dynamic grant is ignored. In this case, no HARQ feedback is expected and gNB would re-provided unnecessary SL grant.
Proposal 1: 
· ACK is reported for the case that a SL dynamic grant is ignored.
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