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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the running CR of TS38.321, there are still some issues are FFS, listed below:
1) FFS on handling of unknown, unforeseen and erroneous protocol data for sidelink unicast.
2) FFS on need of additional condition triggering TX resource (re-)selection.
3) FFS on the value of the priority of the MAC CE.
4) FFS whether instructing the L1 to signal the PUCCH is to be specified in 38.321 or RAN1 specification.
5) FFS on PUCCH transmission when the max number of retransmission is reached in RAN1.
6) FFS how LCP will take HARQ A/N enabled/disabled into account, e.g. packet with HARQ enabled will be multiplexed only with packets with HARQ enabled.
7) FFS when all pending SR(s) triggered by the SL-CSI reporting shall be cancelled.
8) FFS on need of V field.
9) FFS on need of different LCIDs for different PC5-S messages (e.g. depending on protection) as in LTE D2D.
For the bullets 2), 6) and 9), we have separate contributions ([1], [2], [3]) to discuss these issues. Hence, in this contribution, we only discuss the remaining open issues besides 2), 6) and 9). 
Discussion
Handling of unknown, unforeseen and erroneous protocol data for SL unicast
Regarding to this issue, in the RAN2#108 meeting, it was agreed that:
	The UE shall discard the MAC PDU subheaders containing reserved values and the corresponding MAC SDUs for SL-SCH reception, at least for broadcast and groupcast, as in LTE. FFS for unicast. 


For NR SL unicast, there are mainly two options:
· Option 1: reuse LTE SL rule for error handling;
· Option 2: reuse NR Uu rule for error handling.
For Option 2, the current NR Uu error handling is as below:
	[bookmark: _Toc20428312]5.13	Handling of unknown, unforeseen and erroneous protocol data
When a MAC entity receives a MAC PDU for the MAC entity's C-RNTI or CS-RNTI, or by the configured downlink assignment, containing a Reserved LCID value, or an LCID value the MAC Entity does not support, the MAC entity shall at least:
1>	discard the received subPDU and any remaining subPDUs in the MAC PDU.
When a MAC entity receives a MAC PDU for the MAC entity's C-RNTI or CS-RNTI, or by the configured downlink assignment, containing an LCID value which is not configured, the MAC entity shall at least:
1>	discard the received subPDU.


In our understanding, both options can work. But from simplification, it had better make a common solution for SL unless there is obvious benefit to treat groupcast/broadcast and unicast differently.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref32335964][bookmark: _Ref14342421]Proposal 1: For SL unicast, the UE shall discard the MAC PDU subheaders containing reserved values and the corresponding MAC SDUs for SL-SCH reception.
Priority of the SL MAC CE
In the LS [4], RAN1 informs RAN2 that the following parameters are determined in the higher layer and signalled via SCI:
· Layer-1 Destination ID: 16 bits
· Layer-1 Source ID: 8 bits
· Zone ID associated with TX UE’s location
· Layer 1 Priority: 3 bits
Regarding to the Layer 1 Priority, in LTE SL, the priority indicated in a SCI is the value of the highest priority of logical channels served by the MAC PDU to be transmitted on PSSCH scheduled by the SCI. And it was also agreed that the same principle can be reused for NR SL. But one question here is that: for LTE SL, there is no SL MAC CE; but for NR SL, one SL MAC CE (Sidelink CSI Reporting MAC CE) was introduced. If the Sidelink CSI Reporting MAC CE is contained in the PSSCH, how to determine the L1 Priority in SCI should be discussed. 
According to the following description in LCP procedure:
	Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
· data from SCCH;
· Sidelink CSI Reporting MAC CE;
· data from any STCH.


It is obvious that the priority of Sidelink CSI Reporting MAC CE has lower priority than the data from SCCH, and has higher priority than the data from any STCH. According to the description in TS38.331, the priority of SCCH is specified to be 1 and the priority range of STCH is from 1 to 8. Hence, the simplest method is to define that if Sidelink CSI Reporting MAC CE is included in the MAC PDU to be transmitted on PSSCH scheduled by the SCI, the Layer 1Priority indicated in SCI should be 1.
[bookmark: _Ref32335971]Proposal 2: If Sidelink CSI Reporting MAC CE is included in the MAC PDU to be transmitted on the PSSCH scheduled by the SCI, the Layer 1 Priority indicated in SCI should be 1.
SL related UL PUCCH transmission
It was already agreed in RAN1 that the in-coverage UE sends an indication to gNB to indicate the need for retransmission and at least PUCCH is used to report this information. Regarding to the SL related UL PUCCH transmission, the following description has been captured in the running CR of TS38.213:
	[bookmark: _Toc20311581][bookmark: _Toc12021469][bookmark: _Ref497329097]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 


The two remaining open issues related to PUCCH for SL in MAC are listed below:
· Issue 1: FFS whether instructing the L1 to signal the PUCCH is to be specified in 38.321 or RAN1 specification.
· Issue 2: FFS on PUCCH transmission when the max number of retransmission is reached in RAN1.
Regarding to issue 1, according to the green part of the above description in section 16.5 of TS38.213, it is clear that RAN1 spec has stated that UE will perform PUCCH transmission based on the configuration of TS38.331. Hence, MAC does not need to instruct L1 when to perform PUCCH transmission.
[bookmark: _Ref32335977]Proposal 3: There is no need for RAN2 to instruct L1 to signal the PUCCH.
Regarding to issue 2, the following agreements had been reached in RAN1:
	Agreements:
For reporting SL HARQ-ACK to the gNB: 
· For dynamic grant and configured grant type-2 in SL, the Rel-15 procedure and signalling for DL HARQ-ACK are reused for the purpose of selecting PUCCH offset/resource and format in UL. 
· The configuration for SL is separate from Uu link for a UE
· FFS how to indicate timing of transmission in PUCCH, including whether physical or logical slots are used
· For configured grant type-1 in SL, RRC is used to configure PUCCH offset/resource and format in UL (if supported)

	Agreements:
· For a configured grant in Mode 1 when using SL HARQ feedback:
· There is only one HARQ-ACK bit for the configured grant
· There is one PUCCH transmission occasion after the last resource in the set of resources provided by a configured grant.

	Agreements:
· For unicast: 
· TX UE reports contents received in PSFCH (i.e., ACK/NACK) to gNB. 
· TX UE reports NACK if PSFCH is not detected 
· When generating the HARQ-ACK report for the transmissions corresponding to a grant, the TX UE uses the most recent PSFCH occasion (as working assumption) associated with the transmissions.
· For groupcast option 1: 
· TX UE reports ACK to the gNB if no PSFCH is detected. 
· TX UE reports NACK to the gNB if at least one PSFCH (i.e., NACK) is detected. 
· When generating the HARQ-ACK report for the transmissions corresponding to a grant, the TX UE uses the most recent PSFCH occasion (as a working assumption) associated with the transmissions. 
· FFS the cases when TX UE does not transmit/receive due to prioritization. 
· For groupcast option 2: 
· TX UE reports ACK if all expected PSFCH resources are received and carry ACK. 
· TX UE reports NACK if at least one received PSFCH resource carries NACK or if no PSFCH is detected. 
· FFS the case with PSFCHs corresponding to multiple PSCCH/PSSCH transmissions before generating the HARQ-ACK report. 
· FFS behavior when TX UE does not detect some expected PSFCH.
· FFS if no PSCCH/PSSCH is transmitted in a set of resources for configured grant. 
· FFS whether/how to deal with the case of reaching the maximum number of HARQ re-transmissions for a TB.


The above issue 2 is related to the last FFS in RAN1 agreements. Since this issue is still open in RAN1, it had better wait for RAN1 conclusion before starting RAN2 discussion.
[bookmark: _Ref32413896]Proposal 4: Regarding to the issue of PUCCH transmission when the max number of retransmission is reached, it had better wait for RAN1 conclusion.
Cancellation of SR(s) triggered by the Sidelink CSI Reporting MAC CE
With the introduction of Sidelink CSI Reporting MAC CE, new SR trigger is also introduced, listed below:
	The MAC entity shall for each pair of the Source Layer-2 ID and the Destination Layer-2 ID:
1>	if the SL-CSI reporting has been triggered by a SCI and not cancelled:
2>	if the MAC entity has SL resources allocated for new transmission:
3>	instruct the Multiplexing and Assembly procedure to generate a Sidelink CSI Reporting MAC CE as defined in clause 6.1.3.z;
3>	cancel the triggered SL-CSI reporting.
2>	else if the MAC entity has been configured by RRC to transmit using a SL-RNTI or SLCS-RNTI:
3>	trigger a Scheduling Request.


But current MAC spec has not captured when to cancel the SR triggered by Sidelink CSI Reporting MAC CE. In our understanding, Sidelink CSI Reporting MAC CE is one-shot transmission, if it has been transmitted, the corresponding SR can be cancelled.
[bookmark: _Ref32335981]Proposal 5: Once the Sidelink CSI Reporting MAC CE has been transmitted, the corresponding SR should be cancelled.
Necessity of introducing V field
In LTE SL, the V filed mainly used for indicating the cast type and DST length. In NR SL, only one DST length is needed in MAC. Hence, it only needs to discuss whether V field is needed to indicate the cast type.
As it was agreed in RAN2#107bis, for unicast/groupcast communication, each corresponding TB at the Tx UE should be associated with cast type, Source ID, Destination ID and HARQ process id. The reason why introduce cast type to identify the HARQ process is that different cast type may share the same destination ID. In this case, when performing SL reception, if cast type is unknown to the Rx UE, the Rx UE is hard to identify two different HARQ processes marked with the same source ID/destination ID/HARQ process id. Hence, in order to ensure the Rx UE can work, the Rx UE should know the cast type corresponding to each HARQ process. There are two possible options:
· Option 1: indicate the cast type in SCI;
· Option 2: indicate the cast type in SL-SCH MAC subheader using the V field.
Option 1 will impact RAN1, and till now there is no conclusion whether the cast type can be included in SCI. Hence, before RAN2 makes final decision, it had better send LS to RAN1 to check whether cast type will be indicated in SCI. If RAN1 replies that the cast type is not included in SCI, V filed can be kept in the SL-SCH MAC subheader to indicate the cast type of this HARQ process.
[bookmark: _Ref32335987][bookmark: _Ref32336460]Proposal 6: Send LS to check whether SCI can indicate the cast type.
[bookmark: _Ref32336467]Proposal 7: If SCI cannot indicate the cast type, the V field should be kept in SL-SCH MAC subheader to indicate the SL cast type.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For SL unicast, the UE shall discard the MAC PDU subheaders containing reserved values and the corresponding MAC SDUs for SL-SCH reception.
Proposal 2: If Sidelink CSI Reporting MAC CE is included in the MAC PDU to be transmitted on the PSSCH scheduled by the SCI, the Layer 1 Priority indicated in SCI should be 1.
Proposal 3: There is no need for RAN2 to instruct L1 to signal the PUCCH.
Proposal 4: Regarding to the issue of PUCCH transmission when the max number of retransmission is reached, it had better wait for RAN1 conclusion.
Proposal 5: Once the Sidelink CSI Reporting MAC CE has been transmitted, the corresponding SR should be cancelled.
Proposal 6: Send LS to check whether SCI can indicate the cast type.
Proposal 7: If SCI cannot indicate the cast type, the V field should be kept in SL-SCH MAC subheader to indicate the SL cast type. 
The corresponding draft LS related to Proposal 6 is in [7].
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