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1 [bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Ref129681832]Introduction
In this paper, we discuss the remaining issues for sidelink physical layer procedure, including determination of PSFCH resources based on a set of configured PRBs, and details of multiplexing SL HARQ on PUSCH.
2 Mode 2 resource allocation
2.1 Determination of PSFCH resources
It is unspecified which bit value, 0 or 1, in sl-PSFCH-RB-Set is used for determination of PSFCH PRBs. Otherwise, which PRBs can be used for PSFCH resource cannot be determined due to such incomplete specification. 
Proposal 1: Specify the bit value, 0 or 1, in sl-PSFCH-RB-Set for determination of PSFCH PRBs, and the text proposal should be agreed.
Text proposal: A proposed text for this correction is provided as follows for Section 16.3 of TS 38.213.
<Unchanged parts are omitted>
[bookmark: _Toc29894885][bookmark: _Toc29899184][bookmark: _Toc29899602][bookmark: _Toc29917338][bookmark: _Toc36498213][bookmark: _Toc45699242][bookmark: _Toc52208404]16.3	UE procedure for reporting HARQ-ACK on sidelink 
<Unchanged parts are omitted>
A UE is provided by sl-PSFCH-RB-Set-r16 a set of  PRBs in a resource pool for PSFCH transmission in a PRB of the resource pool, where the set of  PRBs is indicated with a corresponding value of 1 in a bitmap by sl-PSFCH-RB-Set-r16. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
<Unchanged parts are omitted>
2.2 Multiplexing SL HARQ on PUSCH
Following agreement about SL HARQ multiplexing was reached in RAN1 #98bis and #99:
· SL HARQ-ACK is reported in PUSCH when reporting in PUCCH overlaps with a PUSCH transmission. 
· The Rel-15 procedures and signaling for multiplexing DL HARQ-ACKs in PUSCH are reutilized.

Conclusion:
· No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16
· Note: this reverts the agreements made during RAN1#98b email discussion.

Agreements for SL PUCCH prioritization was also achieved in RAN1#101-e:
· When PUCCH with SL HARQ overlaps with one or more UL TXs, the processing order of addressing UCI multiplexing is reused, i.e. the prioritization between PUCCHs is performed first, then followed by multiplexing/prioritization with PUSCH.
· When PUCCH carrying SL HARQ reporting overlaps with another UL TX other than PUSCH and PRACH, UL/SL prioritization rule agreed for PSFCH and UL TX other than PUCCH carrying SL HARQ reporting is reused by replacing PSFCH with PUCCH carrying SL HARQ reporting, i.e.,
· When UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case).
· If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of PUCCH carrying SL HARQ reporting is smaller than SL-threshold, otherwise prioritized).
· Otherwise, UL TX is prioritized.
· Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case.

In RAN1#104-e, an issue on how to multiplex/prioritize the SL HARQ on PUSCH with/without Uu UCI multiplexing is left. Priority index is indicated by gNB for UL transmissions to label the transmission priority. For SL transmission, priority values are introduced based on PC5 QoS and dedicated value is selected upon UE selection. Although PSCCH/PSSCH transmission is scheduled by gNB in mode 1 resource allocation scheme, gNB does not set the priority value of the sidelink transmission, which is set by UE’s higher layers. Meanwhile, gNB does not know the priority value of PUCCH corresponding to the largest one of PSFCHs either. Additionally, no priority index is assigned for PUCCH to transmit SL HARQ feedback information. It is agreed in RAN1#98bis, that SL HARQ is reported in a PUSCH when reporting in PUCCH overlaps with a PUSCH transmission, however, due to the uncertainty of “priority value” for SL, how to support the multiplexing on PUSCH is unclear.

As per agreement of RAN1#101-e, when PUCCH with SL HARQ reporting overlaps in time with one or more UL TX, the prioritization between PUCCHs is performed first, then followed by multiplexing/prioritization with PUSCH. There would be five possible scenarios for gNB reception when PUCCH with SL HARQ reporting overlaps in time with PUSCH and UCI transmissions, as follows:
· SL HARQ multiplexed on PUSCH
· UCI multiplexed on PUSCH
· PUSCH with UL-SCH only
· PUCCH with UCI
· PUCCH with SL HARQ reporting

Given that there is no SL priority information at gNB, gNB has to blindly decode above five cases, and this means increased implementation complexities for gNB. To be noted that it is up to gNB implementation for scheduling, where the case that PUCCH with SL HARQ reporting overlap in time with PUSCH and UCI transmission, can be avoided by gNB implementation. Therefore, a restriction on gNB scheduling can be introduced to avoid blinding decoding of gNB.

Proposal 2: A UE does not expect to be scheduled such that PUCCH with SL HARQ reporting overlaps in time with PUSCH and another UCI transmission.

In RAN1#98bis, it is agreed that SL HARQ reporting can be multiplexed with PUSCH. If PUSCH only overlaps in time with PUCCH with SL HARQ reporting, it is a simple approach to support PUCCH with SL HARQ reporting multiplexing on PUSCH without considering the priority value of SL HARQ reporting, which could avoid gNB blind decoding on whether SL HARQ reporting is multiplexing on PUSCH or not.

Proposal 3: Multiplex SL HARQ reporting on PUSCH regardless of the priority value of SL HARQ reporting, when PUSCH with UL-SCH only overlaps in time with PUCCH with SL HARQ reporting.
3 Conclusions 
In this contribution, we discuss the determination of PSFCH resources based on a set of configured PRBs and multiplexing SL HARQ on PUSCH. Following proposals were made:
Proposal 1: Specify the bit value, 0 or 1, in sl-PSFCH-RB-Set for determination of PSFCH PRBs.
Proposal 2: A UE does not expect to be scheduled such that PUCCH with SL HARQ reporting overlaps in time with PUSCH and another UCI transmission.
Proposal 3: Multiplex SL HARQ reporting on PUSCH regardless of the priority value of SL HARQ reporting, when PUSCH with UL-SCH only overlaps in time with PUCCH with SL HARQ reporting.

