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 Agreements (Q1):
· The mapping between the values of HPN signaled in DCI and HPN signaled in SCI is fixed for a TB, and is up to UE implementation.
· For dynamic grant, the toggling of NDI in DCI is used as the toggling of NDI in SCI for the first SL transmission scheduled by the DCI. The SCI for the remaining transmissions scheduled by the DCI, if any, have the NDI untoggled with respect to the first SL transmission.
· FFS NDI in SCI for PUCCH ACK-NACK error cases

According to the current agreement, when gNB erroneously detects the decoding status of PSSCH due to PUCCH ACK-NACK, gNB forces TX UE to retransmit the same TB in SL wherein the actual decoding status of PSSCH is known at the TX UE. Scheduling enhancement for the TX UE to mitigate the packet loss and resource efficiency needs to be discussed for unicast & groupcast transmission for control channel decoding errors of SL HARQ feedback at the gNB side like NACK to ACK, ACK to NACK that are summarized in Table 1. Different options for TX UE behaviour are also summarized in the below table and some of the options requires both RAN1 and RAN2 work. RAN1 could further discuss about the list of error cases, down select the UE behaviour options and send a LS to RAN2 with RAN1 preferred options so that RAN2 could prepare solution within Release 16 time frame.  

Proposal 1: For NACK to ACK error, 
· TX UE detects that the NDI is toggled for the HARQ process id, 
· Retransmit the pending TB for that HARQ process id with NR Mode -2 operation (AND)
· TX UE performs new transmission from the received grant using different SL HARQ process id (OR) if there is no SL data to be transmitted, TX UE could ignore or skip the grant and transmit ACK in the PUCCH resource 

Proposal 2: For ACK to NACK error, 
· TX UE detects NDI un-toggled 
· TX UE generates new transmission according to the received grant (OR)
· Ignore or skip the grant and trigger SL-BSR reporting 

	Error cases on NR-Uu between gNb and TX UE for SL HARQ feedback decoding
	gNB DCI Transmission
	TX UE interpretation from DCI Reception  
	TX UE behavior considering different options 

	NACK to ACK Error 
	NDI is toggled from the previous DCI transmission for that HARQ process, same or different TB size
	TX UE considers NDI toggled
	Alt 1:
Retransmit the pending transport block for that HARQ process using NR mode-2 operation 
(AND)
Alt 1a:
TX UE could perform new transmission using internally a different SL HARQ process id based on the allocated resource in the received DCI; (OR),
Alt 1b: 
TX UE could ignore or skip the DCI grant and transmit ACK to the base station 

	
	
	
	

	ACK to NACK Error 
	NDI is un-toggled, same TB size
	TX UE considers NDI un-toggled 
	Alt 1: 
TX UE generate new transmission according to the resource allocated in the DCI.
Alt 2:
Ignore or skip the DCI and transmit ACK in the corresponding feedback  
AND
TX UE trigger SL BSR reporting 

	
	
	
	

	
	
	
	

	
	
	
	



Table 1: Summary of the different HARQ error cases handling for NR mode 1

Early termination 
In RAN1#97 meeting, the followed agreement on dynamic grant for mode 1 was achieved:
	Agreements:
· For mode 1:
· A dynamic grant by the gNB provides resources for transmission of PSCCH and PSSCH.


In RAN1#98 meeting, the followed agreements on HARQ operation were achieved:
	Agreements:
· At least for dynamic grant, the timing and resource for PUCCH used for conveying SL HARQ feedback to the gNB are based on the indication(s) in the corresponding PDCCH
· Details FFS



For mode1, as agreed in RAN1 #97 and RAN1 #98, a dynamic grant by the gNB provides resources for transmission of PSCCH and PSSCH and the timing and resource for PUCCH used for conveying SL HARQ feedback to the gNB are based on the indication(s) in the corresponding PDCCH. The following alternatives should be considered:
Alternative 1: gNB indicates the resources for one SL transmission of a TB and its associated SL/UL feedback. After received the UL feedback, if the feedback information is ACK, gNB may schedule a new SL transmission, else if the feedback information is NACK, gNB may schedule the retransmission of the same TB. The potential issue of this alternative is that, if the SL transmission is failure (i.e., Rx UE feedback NACK on SL feedback resource), Tx UE may feedback NACK on UL feedback resource and wait for a new dynamic grant to indicate the resources for retransmission and its associated SL/UL feedback. However, time delay is a serious problem, especially considering delay sensitive V2X service.
Alternative 2: gNB indicates one UL feedback resource corresponding to multiple SL transmissions of a TB and their associated SL feedback resources. Resource wastage is the potential issue of this alternative, if the SL transmission is decoded successfully earlier by Rx UE(s) compared to the indicated (re)transmission. The resource utilization efficiency of SL is affected, it results in lower SL resource utilization considering certain error rate and larger SL TB size.
Alternative 3: gNB indicates multiple UL feedback resources corresponding to multiple SL transmissions of a TB and their associated SL feedback resources. Resource wastage can be avoided if the SL transmission is decoded successfully earlier by Rx UE(s) by this method. If gNB receive ACK on UL feedback resource, gNB may re-allocate (if any) the residual resource of SL transmission(s) and their associated feedback resource(s) for other new TB transmission or to other UE(s). Else gNB receive NACK on UL feedback resource, gNB may or may not provide further re-transmission resource based on the remaining latency requirement and if necessary, an upper limit is defined for the time a soft buffer/HARQ process is used for the decoding of a SL TB. This alternative may allocate more number of UL feedback resources comparing with alternative 2 but comparing the trade-off between UL feedback and SL data resource utilization efficiency, alternative 3 is preferred. 
Proposal 3: Mode-1 dynamic grant scheduling multiple SL transmissions of a TB, gNB configures multiple UL feedback resources corresponding to multiple SL transmissions of a TB (for their associated SL feedbacks on PSFCH).
For alternative 3, since (re)transmission resources are already provided for multiple sidelink transmissions occasion of a TB, gNB may do nothing after receiving NACK on every configured UL feedback resource. Therefore, NACK resource is not needed for the non-last SL TB transmission. The corresponding cyclic shift (i.e., code domain feedback indicator) can be used for other UE whose feedback can be indicated on the same UL feedback resource. Therefore, ACK only feedback resource on the PUCCH can be considered for early termination.
Proposal 4: ACK only feedback resource on the PUCCH can be considered for early termination.

Conclusion
In this contribution, we discuss the mechanisms for NR sidelink resource allocation mode-1. We have the following proposals:
Proposal 1: For NACK to ACK error, 
· TX UE detects that the NDI is toggled for the HARQ process id, 
· Retransmit the pending TB for that HARQ process id with NR Mode -2 operation (AND)
· TX UE performs new transmission from the received grant using different SL HARQ process id (OR) if there is no SL data to be transmitted, TX UE could ignore or skip the grant and transmit ACK in the PUCCH resource 
Proposal 2: For ACK to NACK error, 
· TX UE detects NDI un-toggled 
· TX UE generates new transmission according to the received grant (OR)
· Ignore or skip the grant and trigger SL-BSR reporting 
Proposal 3: Mode-1 dynamic grant scheduling multiple SL transmissions of a TB, gNB configures multiple UL feedback resources corresponding to multiple SL transmissions of a TB (for their associated SL feedbacks on PSFCH)
Proposal 4: ACK only feedback resource on the PUCCH can be considered for early termination.
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