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[bookmark: _Ref488331639]Introduction
This is to discuss the left issues on PUCCH reporting for SL HARQ feedback.
Discussion
Table 1 Summary of HARQ feedback cases
	Case
	Description
	Configured Grant
	Dynamic Grant scheduled by SL-RNTI
	Dynamic Grant scheduled by SLCS-RNTI

	1
	no MAC PDU is generated (i.e., none of resources is used), or MAC PDU has been cleared
	ACK
	Missing
	N.A.

	2
	MAC PDU is generated PSCCH/PSSCH/PSFCH is dropped due to de-prioritization
	NACK
	NACK
	Missing

	3
	MAC PDU generated
PSCCH/PSSCH/PSFCH is dropped not for de-prioritization, but due to processing time limitation
	Missing
	Missing
	Missing

	4
	MAC PDU is generated 
PSCCH/PSSCH/PSFCH is not dropped
HARQ feedback enabled
	ACK/NACK
	ACK/NACK
	ACK/NACK

	5
	MAC PDU is generated 
PSCCH/PSSCH/PSFCH not dropped due to de-prioritization, 
HARQ feedback disabled,
No further re-transmission required
	ACK
	ACK
	ACK

	6
	MAC PDU is generated 
PSCCH/PSSCH/PSFCH not dropped due to de-prioritization, 
HARQ feedback disabled,
Further re-transmission required
	NACK
	NACK
	NACK



Based on the current specification, it can be observed that:
Case-1
According to RAN1, if the UE did not generate any MAC PDU
The UE generates an ACK if the UE does not transmit a PSCCH with a SCI format 1-A scheduling a PSSCH in any of the resources provided by a configured grant in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the ACK is same as the largest priority value among the possible priority values for the configured grant.
ACK should be reported. But the problem is
· For CG, the retransmission grant, scheduled by SLCS-RNTI is not considered;
· For DG, i.e., the (re)transmission grant, scheduled by SL-RNTI is not considered;
For the former one, if the UE reports ACK based on the CG resources, seems it is straightforward that network would not schedule re-transmission grant using SLCS-RNTI, so seems no need to address it.
But for the latter one, even if one can assume DG is always scheduled based on SR/BSR, it cannot be 100% guaranteed that UE has a non-empty buffer when getting the DG. Otherwise, there is no need to design the padding/skipping mechanism in RAN2.
Since it is out of RAN2 scope, RAN2 can leave this to RAN1.
[bookmark: _Toc68247857]For the case where UE did not generate MAC PDU for dynamic grant scheduled by SL-RNTI, the behavior of SL A/N reporting on PUCCH is neither in RAN1 nor in RAN2 spec.
Case-2
According to RAN1, if SL grant TX or the PSFCH Rx is de-prioritized, NACK should be reported.
The UE generates a NACK when, due to prioritization, as described in Clause 16.2.4, the UE does not receive PSFCH in any PSFCH reception occasion associated with a PSSCH transmission in a resource provided by a DCI format 3_0 with CRC scrambled by a SL-RNTI or, for a configured grant, in a resource provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the NACK is same as the priority value of the PSSCH transmission.
The UE generates a NACK when, due to prioritization as described in Clause 16.2.4, the UE does not transmit a PSSCH in any of the resources provided by a DCI format 3_0 with CRC scrambled by SL-RNTI or, for a configured grant, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the NACK is same as the priority value of the PSSCH that was not transmitted due to prioritization.
But the problem is for CG, the retransmission grant scheduled by SLCS-RNTI is not considered. 
According to RAN2 spec
2>	if the most recent transmission of the MAC PDU was not prioritized as specified in clause 5.22.1.3.1a:
3>	instruct the physical layer to signal a negative acknowledgement on the PUCCH according to clause 16.5 of TS 38.213 [6].
So seems NACK reporting is also applicable to SLCS-RNTI based DG, but the uncertainty comes from the referred RAN1 spec, where SLCS-RNTI based DG is not included.
[bookmark: _Toc68247858]For the case of SLCS-RNTI based DG transmission being de-prioritized, RAN2 spec seems to imply that UE should report NACK on PUCCH and refer to RAN1 spec, but RAN1 spec does not include that case.
[bookmark: _Toc68247859]For the case of PSFCH reception for SLCS-RNTI based DG being deprioritized, the behavior of SL A/N reporting on PUCCH is neither in RAN1 nor in RAN2 spec.
Case-3
This seems a missing case in both RAN1 and RAN2 spec.
In RAN1, besides the case where PSFCH being received, RAN1 spec only covers the case either SL Tx / Rx is dropped due to de-prioritization.
For PSSCH transmissions scheduled by a DCI format 3_0, a UE generates HARQ-ACK information in response to PSFCH receptions ...
For each PSFCH reception occasion, from a number of PSFCH reception occasions, the UE generates HARQ-ACK information to report in a PUCCH or PUSCH transmission. … 
-	if the UE receives a PSFCH associated with a SCI format 2-A with Cast type indicator field value of "10"
[…]
-	if the UE receives a PSFCH associated with a SCI format 2-A with Cast type indicator field value of "01" 
[…]
-	if the UE receives a PSFCH associated with a SCI format 2-B or a SCI format 2-A with Cast type indicator field value of "11"
[…]
The UE generates a NACK when, due to prioritization, as described in Clause 16.2.4, the UE does not receive PSFCH in any PSFCH reception …
The UE generates a NACK when, due to prioritization as described in Clause 16.2.4, the UE does not transmit a PSSCH in any of the resources provided by a DCI format 3_0 with CRC scrambled by SL-RNTI or, for a configured grant,…
The UE generates an ACK if the UE does not transmit a PSCCH with a SCI format 1-A scheduling a PSSCH in any of the resources provided by a configured grant in a single period …
In RAN2, if case MAC PDU has been obtained, other than the de-prioritization case, RAN2 spec has covered the case of HARQ feedback being disabled, and leave all other cases to RAN1 spec.  
2>	if the most recent transmission of the MAC PDU was not prioritized as specified in clause 5.22.1.3.1a:
[…]
2>	else if HARQ feedback has been disabled for the MAC PDU and next retransmission(s) of the MAC PDU is not required:
[…]
2>	else if HARQ feedback has been disabled for the MAC PDU and no sidelink grant is available for next retransmission(s) of the MAC PDU, if any:
[…]
2>	else:
3>	instruct the physical layer to signal an acknowledgement corresponding to the transmission on the PUCCH according to clause 16.5 of TS 38.213 [6]
But for case-3 here, “PSCCH/PSSCH/PSFCH is dropped not for de-prioritization, but due to processing time limitation”, it comes from the following RAN1 agreement
Agreements:
· If the time between PSFCH reception and next scheduled PSCCH/PSSCH retransmission is less than Tprep + delta, the UE is allowed to drop the PSCCH/PSSCH retransmission with SL HARQ feedback enabled.
Since there is no PSCCH/PSSCH, there is no indication of HARQ feedback enabled/disabled, and as analyzed, there seem no clues in RAN1 spec either. Therefore, case-3a/b cannot be covered by the current specification.
[bookmark: _Toc68247860]For the case that MAC PDU has been obtained, but PSCCH/PSSCH/PSFCH is dropped due to processing time limitation, the behavior of SL A/N reporting on PUCCH is neither in RAN1 nor in RAN2 spec.
Summary
So to clarify the UE behavior, the proposal is for RAN2 to confirm
[bookmark: _Toc71276896]RAN2 confirm for the following cases, the UE behaviour of SL A/N reporting is unspecified so up to UE implementation: 1) for the case where UE did not generate MAC PDU for dynamic grant scheduled by SL-RNTI, 2) for the case of SLCS-RNTI based DG transmission being de-prioritized, 3) for the case of PSFCH reception for SLCS-RNTI based DG being deprioritized, and 4) for the case of MAC PDU having been obtained, but PSCCH/PSSCH/PSFCH being dropped due to processing time limitation.

[bookmark: _Toc58337140][bookmark: _Toc66515706][bookmark: _Toc71276897]If P1 is not agreeable, RAN2 confirms the UE behaviour of SL A/N reporting for case 1/2/3/4 is out of RAN2 spec.

Conclusion
We have the following proposal:
Observation 1	For the case where UE did not generate MAC PDU for dynamic grant scheduled by SL-RNTI, the behavior of SL A/N reporting on PUCCH is neither in RAN1 nor in RAN2 spec.
Observation 2	For the case of SLCS-RNTI based DG transmission being de-prioritized, RAN2 spec seems to imply that UE should report NACK on PUCCH and refer to RAN1 spec, but RAN1 spec does not include that case.
Observation 3	For the case of PSFCH reception for SLCS-RNTI based DG being deprioritized, the behavior of SL A/N reporting on PUCCH is neither in RAN1 nor in RAN2 spec.
Observation 4	For the case that MAC PDU has been obtained, but PSCCH/PSSCH/PSFCH is dropped due to processing time limitation, the behavior of SL A/N reporting on PUCCH is neither in RAN1 nor in RAN2 spec .

We have the following proposal:
Proposal 1	RAN2 confirm for the following cases, the UE behaviour of SL A/N reporting is unspecified so up to UE implementation: 1) for the case where UE did not generate MAC PDU for dynamic grant scheduled by SL-RNTI, 2) for the case of SLCS-RNTI based DG transmission being de-prioritized, 3) for the case of PSFCH reception for SLCS-RNTI based DG being deprioritized, and 4) for the case of MAC PDU having been obtained, but PSCCH/PSSCH/PSFCH being dropped due to processing time limitation.
Proposal 2	If P1 is not agreeable, RAN2 confirms the UE behaviour of SL A/N reporting for case 1/2/3/4 is out of RAN2 spec.
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