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Introduction
The Release 16 NR V2X specifications were initially approved in Dec. 2019 [1]. The specifications were updated during the maintenance phase before Release 16 ASN.1 is frozen [2]. There are still some remaining open issues on Release 16 NR V2X. Since these open issues have no impact on Release 16 ASN.1, they have not been addressed due to the meeting time limitation. 

In this contribution, we discuss three remaining open issues on sidelink physical layer procedures, i.e., additional prioritization rule between sidelink and uplink transmissions, additional prioritization rule for simultaneous PSFCH transmission and reception, and the definition of sensing slots.  
Discussion
The prioritization between sidelink and uplink transmissions is needed if a UE is unable to transmit sidelink and uplink simultaneously or a UE’s transmission power is limited for simultaneous sidelink and uplink transmissions.

The prioritization rule between sidelink data transmissions and uplink data transmissions was defined in RAN2, while the prioritization rule between PSFCH or sidelink SSB transmission and uplink transmission was defined in RAN1. Specifically, if the PUCCH transmission contains sidelink HARQ-ACK information, the additional prioritization rule is defined [3] by directly comparing the corresponding sidelink data priorities. Furthermore, PRACH or a PUSCH scheduled by an UL grant in a RAR is always prioritized over PSFCH or sidelink SSB transmissions. This addresses type-1 random access procedure (i.e., 4-step RACH). 

The prioritization rule between sidelink transmission and uplink transmission in type-2 random access procedure (i.e., 2-step RACH) is not defined. Similar to 4-step RACH, we think the MsgA PUSCH in 2-step RACH is always prioritized over sidelink (PSFCH or sidelink SSB) transmission. 

Proposal 1: MsgA PUSCH is always prioritized over sidelink transmission. 

Consider the case where a sidelink transmission has time overlap with multiple uplink transmissions. Note that the multiple uplink transmissions may or may not have time overlap among themselves. If the multiple uplink transmissions do not have time overlap among themselves, then UE performs sidelink transmission if it has higher priority than all the overlapped uplink transmissions. Otherwise, UE performs uplink transmissions. 
 
If the multiple uplink transmissions have time overlap among themselves, the multiplexing or prioritization defined on Uu is applied to the overlapping uplink transmissions before the prioritization with sidelink transmission. However, it is still open on the prioritization rule between sidelink transmission and multiplexed PUSCH transmission [4].

In our view, it makes sense for UE to perform sidelink transmission if its priority is higher than all the component uplink transmissions in the multiplexed PUSCH transmission. On the other hand, if any component uplink transmission in the multiplexed PUSCH transmission has a higher priority than the sidelink transmission, then UE transmits the multiplexed PUSCH. 

Note the uplink transmissions in the discussion should also include sidelink HARQ report to gNB. Consider an example that a multiplexed PUSCH carries both sidelink HARQ report and uplink data.  
1. If the priority of associated sidelink HARQ in PUSCH is higher than that of sidelink transmission, then uplink transmission is prioritized.
2. If the priority of associated sidelink HARQ in PUSCH is lower than that of sidelink transmission, then the existing prioritization rule between sidelink and uplink transmissions in [3] can be used.

Proposal 2: If a sidelink transmission overlaps with PUSCH with multiple uplink transmissions multiplexed in it, the PUSCH transmission is prioritized if at least one uplink transmission before multiplexing is prioritized over the sidelink transmission. Otherwise, the sidelink transmission is prioritized. 
· This prioritization rule applies to the case where PUSCH carries sidelink HARQ report.  

The text proposal for Proposal 1 and Proposal 2 is listed below. 

	-------------------------Text proposal starts for TS 38.213, Section 16.2.4.3.1 -------------------------
[bookmark: _Toc45699241]16.2.4.3.1	Prioritizations for sidelink and uplink transmissions 
<Unchanged Text Omitted>
A PRACH transmission, Msg A PUSCH, or a PUSCH scheduled by an UL grant in a RAR, has higher priority than a PSFCH or a S-SS/PSBCH block transmission.
A PUCCH transmission with a sidelink HARQ-ACK information report has higher priority than a SL transmission if a priority value of the PUCCH is smaller than a priority value of the SL transmission. The priority value of the PUCCH transmission is as described in Clause 16.5. If the priority value of the PUCCH transmission is larger than the priority value of the SL transmission, the SL transmission has higher priority.
When one or more SL transmissions from a UE overlap in time with multiple non-overlapping UL transmissions from the UE, the UE performs the SL transmissions if at least one SL transmission is prioritized over all UL transmissions subject to the UE processing timeline with respect to the first SL transmission and the first UL transmission.
When one or more UL transmissions from a UE overlap in time with multiple non-overlapping SL transmissions, the UE performs the UL transmissions if at least one UL transmission is prioritized over all SL transmissions subject to the UE processing timeline with respect to the first SL transmission and the first UL transmission.
When one SL transmission overlaps in time with one or more overlapping UL transmissions, the UE performs the SL transmission if the SL transmission is prioritized over all UL transmissions, or all the component UL transmissions in a multiplexed UL transmission, subject to both the UE multiplexing and processing timelines with respect to the first SL transmission and the first UL transmission, where the UE processing timeline with respect to the first SL transmission and the first UL transmission is same as when one or more SL transmissions overlap in time with multiple non-overlapping UL transmissions. This prioritization rule applies to the case where UL transmission carries sidelink HARQ report.
When one SL transmission overlaps in time with one or more overlapping UL transmissions, the UE performs the UL transmission if at least one UL transmission, or one component UL transmission in a multiplexed UL transmission, is prioritized over the SL transmission subject to both the UE multiplexing and processing timelines with respect to the first SL transmission and the first UL transmission, where the UE processing timeline with respect to the first SL transmission and the first UL transmission is same as when one or more SL transmissions overlap in time with multiple non-overlapping UL transmissions. This prioritization rule applies to the case where UL transmission carries sidelink HARQ report.

-------------------------Text proposal starts for TS 38.213, Section 16.2.4.3.1 -------------------------



It was agreed [5] that for the case of PSFCH TX/RX overlap, UE selects PSFCH TX or RX based on priority rule, where the priority rule is based on at least priority indication in the associated PSCCH/PSSCH. It is open whether other priority rule is applied in case the same priority is indicated for PSFCH TX and PSFCH RX. In our view, if the same priority is indicated for PSFCH TX and PSFCH RX, then it is up to UE implementation to select between PSFCH TX and PSFCH RX. In other words, no additional rule needs to be specified. 

Proposal 3: It is up to UE implementation to select between PSFCH TX and PSFCH RX, if there is time overlap between them and they have the same priority.
 
It was agreed [6] that when PUCCH carrying sidelink HARQ reporting overlaps with sidelink transmission, the one with a higher priority is transmitted, where the priority of PUCCH carrying sidelink HARQ reporting is the highest priority of the associated PSFCH. It is open when the priority of PUCCH carrying sidelink HARQ reporting is the same as sidelink transmission. In our view, it is up to UE implementation to select between PUCCH transmission and sidelink transmission if they have the same priority.

Proposal 4: It is up to UE implementation to select between PUCCH carrying sidelink HARQ reporting and sidelink transmission, if they have the same priority.

In the email thread discussion [7], companies have different views on the set of slots for sensing. One view is that sensing operation applies on all potential sidelink slots, while the other view is that sensing operation applies only on the slots of a resource pool. In our view, the latter approach, i.e., sensing operation applies only on the slots of a resource pool, seems more reasonable. Hence, we have the following proposal:

Proposal 5: Sensing operation applies only on the slots of a resource pool. 
Conclusion
In this contribution, we discussed the remaining open issues on NR sidelink physical layer procedures. Our proposals are as follows: 

Proposal 1: MsgA PUSCH is always prioritized over sidelink transmission. 

Proposal 2: If a sidelink transmission overlaps with PUSCH with multiple uplink transmissions multiplexed in it, the PUSCH transmission is prioritized if at least one uplink transmission before multiplexing is prioritized over the sidelink transmission. Otherwise, the sidelink transmission is prioritized. 
· This prioritization rule applies to the case where PUSCH carries sidelink HARQ report.  

Proposal 3: It is up to UE implementation to select between PSFCH TX and PSFCH RX, if there is time overlap between them and they have the same priority.

Proposal 4: It is up to UE implementation to select between PUCCH carrying sidelink HARQ reporting and sidelink transmission, if they have the same priority.

Proposal 5: Sensing operation applies only on the slots of a resource pool. 
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