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1. Introduction
At RAN1#104bis-e meeting [1], we discussed maintenance for 5G V2X with NR-SL WID and agreed several CRs.
In this contribution, we share our views for maintenance of SL RA mode 1.

2. Discussions
2.1. SL HARQ feedback on UL
2.1.1. No TX data for DG resource
· Reason for change
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

	[bookmark: _Toc12569234][bookmark: _Toc37296252][bookmark: _Toc46490381][bookmark: _Toc52752076][bookmark: _Toc52796538]5.22.1.3.1	Sidelink HARQ Entity
...
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.
...
[bookmark: _Toc12569235][bookmark: _Toc46490382][bookmark: _Toc52752077][bookmark: _Toc52796539]5.22.1.3.1a	Sidelink process
...
To generate a transmission, the Sidelink process shall:
...
1>	if a positive acknowledgement to a transmission of the MAC PDU has been 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 the most recent (re-)transmission of the MAC PDU according to clause 5.22.1.3.2:
2>	flush the HARQ buffer of the associated Sidelink process.

[bookmark: _Toc37296253][bookmark: _Toc46490383][bookmark: _Toc52752078][bookmark: _Toc52796540][bookmark: _Toc60791819]5.22.1.3.2	PSFCH reception
...
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.
	[bookmark: _Toc46490389][bookmark: _Toc52752084][bookmark: _Toc52796546]5.22.1.4.1.3	Allocation of sidelink resources
...
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.
· Summary of change
UE generates ACK if the UE does not transmit a PSCCH/PSSCH scheduled by dynamic grant.
· Consequences if not approved
UE does 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.
See Text proposal 1.

2.1.2. Resource request for blind retransmissions
· Reason for change
At previous RAN1 meeting, the following agreements were reached.
	RAN1#100bis-e 
Agreements:
· The working assumption (as in proposal 4 in the summary) from RAN1#100-e is confirmed. 
· If the SL transmission does not use SL HARQ feedback (if supported by RAN2), the UE reports NACK to request further resources for blind retransmission and ACK otherwise. 


This is captured in 38.321 as follows:
	[bookmark: _Toc67931600]5.22.1.3.2	PSFCH reception
...
If sl-PUCCH-Config is configured by RRC, the MAC entity shall for a PUCCH transmission occasion:
...
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:
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].
2>	else if HARQ feedback has been disabled for the MAC PDU and next retransmission(s) of the MAC PDU is not required:
3>	instruct the physical layer to signal a positive acknowledgement corresponding to the transmission on the PUCCH according to clause 16.5 of TS 38.213 [6].
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:
3>	instruct the physical layer to signal a negative acknowledgement corresponding to the transmission on the PUCCH according to clause 16.5 of TS 38.213 [6].
...
...


However, RAN1 spec including 38.213 does not capture this UE behavior. Corresponding text should be added.
· Summary of change
When SL HARQ feedback is disabled, UE reports corresponding ACK or NACK based on indication from MAC layer.
· Consequences if not approved
UE behavior of PUCCH transmission in case that SL HARQ-ACK is disabled is undefined, which could lead to PUCCH reception failure at gNB due to payload size misalignment.

Based on section 2.1.1 and section 2.1.2, the following TP is proposed. Note that the text comes from 16.3/16.5 of 38.213.
Text proposal 1:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
16.5	UE procedure for reporting HARQ-ACK on uplink
<Unchanged parts omitted>
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 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 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.
The UE generates either a ACK or a NACK indicated by higher layer when the UE transmits a PSSCH in any of the resources provided by a dynamic grant or a configured grant in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information, and if the HARQ feedback enabled/disabled indicator field in an associated SCI format 2-A or a SCI format 2-B has value 0 [5, TS 38.212]. The priority value of the NACK is same as the priority value of the PSSCH.
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 dynamic grant or 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 dynamic grant or the configured grant.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------



2.2. PUCCH resource determination for SL CG type 2
· Discussion
	RAN1#104-e
Agreements:
· Send an LS to RAN2 describing that: 
· Per RAN1 agreements, the parameter sl-N1PUCCH-AN-r16 should be used for SL CG Type 2 (only for PSCCH/PSSCH transmissions without a corresponding PDCCH).
· In RAN1’s understanding, the parameter cannot be configured for SL CG type-2 and asking RAN2 whether they can provide a solution that would be compatible with the existing RAN1 agreements.
Agreement:
· Send an LS to RAN2 with the following agreement and asking them to make the appropriate changes to their specifications.
	Agreement:
· The parameter pdsch-HARQ-ACK-Codebook is always used for reporting SL HARQ-ACK information.


· Draft LS is approved. To combine with the above agreement into an updated LS  2/3, updated draft LS in R1-2102114 is approved. Final LS in R1-2102176.
· Draft CR?  2/2 late today  draft CR in R1-2102115 is approved. Final CR in R1-2102135 (TS 38.213, CR0199rev1)


The current specification is not aligned with previous RAN1 agreement that Uu mechanism of PUCCH resource determination is reused for SL CG type 2. However, corresponding correction could be RRC impact. This point was discussed at the last RAN1 meeting and the above agreements were reached. An LS was sent to RAN2, and RAN2 kindly sent a reply LS to RAN1 [2]. In the LS, it is informed that the following solution was taken.
	RAN2 would like to thank RAN1 for informing RAN2 of the issue 1 and issue 2 on SL HARQ-ACK reporting to the gNB. 
· On Issue 1: RAN2 defines a new parameter sl-N1PUCCH-AN-Type2-r16 to indicate the HARQ resource for PUCCH for PSCCH/PSSCH transmissions without a corresponding PDCCH on sidelink configured grant type 2. 
	SL-ConfiguredGrantConfig field descriptions

	sl-N1PUCCH-AN-Type2
This field indicates the HARQ resource for PUCCH for PSCCH/PSSCH transmissions without a corresponding PDCCH on sidelink configured grant type 2. The actual PUCCH-Resource is configured in sl-PUCCH-Config and referred to by its ID.





This LS means that Uu mechanism of PUCCH resource determination is adopted for SL CG type 2 as agreed. The following TP is proposed.
Note that text of SL CG type 1 is modified since PUCCH resource provided by sl-N1PUCCH-AN is used ONLY when no other SL HARQ-ACK bit is multiplexed. Current spec includes a case that SL HARQ-ACK for CG type 1 is multiplexed with SL HARQ-ACK corresponding to DG. This is not correct behavior.
In addition, the modification includes removing slot offset perspective for SL CG type 1 since the previous paragraph includes this aspect.
Text proposal 2:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
16.5	UE procedure for reporting HARQ-ACK on uplink
<Unchanged parts omitted>
With reference to slots for PUCCH transmissions and for a number of PSFCH reception occasions ending in slot , the UE provides the generated HARQ-ACK information in a PUCCH transmission within slot , subject to the overlapping conditions in Clause 9.2.5, where  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  is provided by sl-PSFCH-ToPUCCH-r16 for a transmission scheduled by a DCI format or for a SL configured grant type 2, or by sl-PSFCH-ToPUCCH-CG-Type1 for a SL configured grant type 1.  corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion assuming that the start of the sidelink frame is same as the start of the downlink frame [4, TS 38.211].
For a PSSCH transmission by a UE that is scheduled by a DCI format, or for a SL configured grant Type 2 PSSCH transmission activated by a DCI format, the DCI format indicates to the UE that a PUCCH resource is not provided when a value of the PUCCH resource indicator field is zero and a value of PSFCH-to-HARQ feedback timing indicator field, if present, is zero. For PUCCH transmission with HARQ-ACK information corresponding only to PSFCH reception occasion corresponding to a SL configured grant Type 1 PSSCH transmission, a PUCCH resource can be provided by sl-N1PUCCH-AN and sl-PSFCH-ToPUCCH-CG-Type1. For PUCCH transmission with HARQ-ACK information corresponding only to PSFCH reception occasion corresponding to a SL configured grant Type 2 PSSCH transmission without a corresponding PDCCH, a PUCCH resource can be provided by sl-N1PUCCH-AN-Type2. If a PUCCH resource is not provided, the UE does not transmit a PUCCH with generated HARQ-ACK information from PSFCH reception occasions. 
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------



3. Conclusion
In this contribution, we discussed maintenance of SL RA mechanism mode 1. Proposals are summarized as following: 
Text proposal 1:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
16.5	UE procedure for reporting HARQ-ACK on uplink
<Unchanged parts omitted>
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 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 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.
The UE generates either a ACK or a NACK indicated by higher layer when the UE transmits a PSSCH in any of the resources provided by a dynamic grant or a configured grant in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information, and if the HARQ feedback enabled/disabled indicator field in an associated SCI format 2-A or a SCI format 2-B has value 0 [5, TS 38.212]. The priority value of the NACK is same as the priority value of the PSSCH.
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 dynamic grant or 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 dynamic grant or the configured grant.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------


Text proposal 2:
	-------------------------- Start of Text Proposal for TS 38.213 --------------------------
<Unchanged parts omitted>
16.5	UE procedure for reporting HARQ-ACK on uplink
<Unchanged parts omitted>
With reference to slots for PUCCH transmissions and for a number of PSFCH reception occasions ending in slot , the UE provides the generated HARQ-ACK information in a PUCCH transmission within slot , subject to the overlapping conditions in Clause 9.2.5, where  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  is provided by sl-PSFCH-ToPUCCH-r16 for a transmission scheduled by a DCI format or for a SL configured grant type 2, or by sl-PSFCH-ToPUCCH-CG-Type1 for a SL configured grant type 1.  corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion assuming that the start of the sidelink frame is same as the start of the downlink frame [4, TS 38.211].
For a PSSCH transmission by a UE that is scheduled by a DCI format, or for a SL configured grant Type 2 PSSCH transmission activated by a DCI format, the DCI format indicates to the UE that a PUCCH resource is not provided when a value of the PUCCH resource indicator field is zero and a value of PSFCH-to-HARQ feedback timing indicator field, if present, is zero. For PUCCH transmission with HARQ-ACK information corresponding only to PSFCH reception occasion corresponding to a SL configured grant Type 1 PSSCH transmission, a PUCCH resource can be provided by sl-N1PUCCH-AN and sl-PSFCH-ToPUCCH-CG-Type1. For PUCCH transmission with HARQ-ACK information corresponding only to PSFCH reception occasion corresponding to a SL configured grant Type 2 PSSCH transmission without a corresponding PDCCH, a PUCCH resource can be provided by sl-N1PUCCH-AN-Type2. If a PUCCH resource is not provided, the UE does not transmit a PUCCH with generated HARQ-ACK information from PSFCH reception occasions. 
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.213 --------------------------
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