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Introduction
This contribution discusses the following issue on physical layer procedures for sidelink in NR V2X.
- Handling simultaneous SL and UL transmissions
- SL CSI
- PSFCH occasion
Discussion
Handling simultaneous SL and UL transmissions
Following working assumption on simultaneous sidelink and uplink transmission was agreed in RAN1#98b meeting
	Working assumption:
· For the power limited case in supporting simultaneous sidelink and uplink transmissions (SL carrier is different from UL carrier),
· If sidelink transmission is prioritized over uplink transmission, the UE shall adjust the uplink transmission power before the start of the transmission such that its total transmission power does not exceed [image: ] on any overlapped portion. In this case, calculation of the adjustment to the uplink transmission power is not specified.
· If uplink transmission is prioritized over sidelink transmission, the UE shall adjust the sidelink transmission power before the start of the transmission such that its total transmission power does not exceed [image: ] on any overlapped portion. In this case, calculation of the adjustment to the sidelink transmission power is not specified.
· Total sidelink transmit power is the same in the symbols used for actual PSCCH/PSSCH transmissions in a slot in case of simultaneous transmission of sidelink and uplink
· PSCCH/PSSCH transmissions can be dropped in some symbols when there are uplink transmissions with higher priority and the UE cannot keep the same sidelink transmission power in the symbols.
· Selection of the dropped symbols is up to UE implementation where the dropped symbols should include the overlapping symbols.
· If the simultaneous transmission of sidelink and uplink is beyond the UE capability, the one not prioritized can be dropped.
· FFS: when to prioritize which transmission
· FFS: how to address UE processing time
· FFS: whether there is a case of dropping some symbols of uplink transmissions
· Whether/how to address RF transient period is up to RAN4.



When to prioritize which transmission and how to address UE processing time are not simple discussion to be concluded in the CR phase as there should allow different types of integration between SL processing and UL processing. We think up to UE implementation is the simplest solution.
Proposal 1: When to prioritize which transmission and how to address UE processing time are up to UE implementation.

How to define priority of UL transmission and SL transmission was discussed [1]. During RAN2#107bis, RAN2 made the following agreements,
Agreements on prioritization: 
1: 	A separate LCH priority thresholds is configured for both NR-UL and NR-SL.
2:	For between SL-data and UL-data/SRB, the SL transmission is prioritized if the highest priority value of UL LCH(s) with available data is larger than the UL priority threshold and the highest priority value of SL LCH(s) with available data is lower than the SL priority threshold. Otherwise the UL transmission is prioritized.
3:	Prioritization between UL SR and SL data transmission could be based on priority of the UL LCH that triggered the UL SR and priority value(s) of SL LCH(s), similar as prioritization between NR UL data and NR SL data transmission.

During RAN2#108, RAN2 made the following agreements, 
Agreements on UL/SL prioritization: 
1: 	For prioritization between SL-TX and SL-triggered SR, it is based on direct comparison between associated LCH priority.
2:	For prioritization between SL-TX and UL-TX (only for PUSCH), for UL MAC CE, rely on LTE solution, i.e., they are treated as if of priority lower than the UL-threshold, so down-prioritized if SL-TX is higher than SL-threshold, otherwise prioritized.
3:	For LTE-UL/NR-SL and NR-UL/LTE-SL, if the two RATs cannot exchange prioritization-related information prior to time of transmission subject to processing time restriction, it is up to UE implementation to decide whether UL or SL to prioritize.
4:	If the two RATs can exchange prioritization-related information prior to time of transmission subject to processing time restriction, rely on LTE solution for LTE-UL/NR-SL and NR-UL/LTE-SL prioritization.
5:	RAN2 does not need to handle the MCG-SL/SCG-UL collision.
RAN2 assumes how to handle all other physical channels in UL/SL prioritization is up to RAN1. We observe the detailed prioritization could be up to UE implementation. However, if prioritization should be defined, followings are our view.
· PSFCH
It is same as priority as corresponding to PSSCH indicate by 3bits in SCI format 0-1.
· S-SSB
It is the highest priority in SL channels.
· PUCCH carrying SL HARQ reporting in Uu
It is the highest priority of SL PSFCH (corresponding to PSSCH).
· PUCCH with Uu HARQ feedback for DL, CSI, and/or LRR (link recovery request) or PUSCH without UL-SCH or SRS
It would be UE implementation.  For PUCCH with Uu HARQ, the priority can be obtained by PHY indication/signaling enhanced by Release 16 URLLC but it has only two levels and not directly comparable with SL.

SL CSI
In FLS[1], two remaining issues are identified as follows
	Q1: How the latency bound for sidelink CSI reporting MAC CE is determined?
· Option 1: (Pre)configuration in a resource pool indicates the latency bound value.
· Option 2: PC5-RRC signaling indicates the latency bound value.
· Option 3: L1-priority as indicated by SCI triggering the SL CSI reporting MAC CE is associated with the latency bound value.
· Option 4: Explicit SCI indication

Q2: How to define the CSI reference resources?
· CSI reference resource slot is a slot where SCI triggering the sidelink CSI reporting is transmitted
· The same bandwidth as allocated for the PSSCH reception scheduled by SCI triggering the sidelink CSI reporting
· PSCCH overhead
· Predefined overhead
· Actual overhead
· PSSCH symbol duration 
· Predefined value
· PSSCH symbol duration in non PSFCH slot
· No 2nd-stage SCI overhead is used
· Assumption on the number of DMRS symbol
· Actual overhead
· Lowest overhead among the (pre)configuration



For Q1, we support option 2 (PC5-RRC signaling). For Unicast transmission, CSI-RS configuring is delivered on PC5-RRC. The same solution seems reasonable
For Q2, we support follows.
- CSI reference resource slot is a slot where SCI triggering the sidelink CSI reporting is transmitted.
- The same bandwidth as allocated for the PSSCH reception scheduled by SCI triggering the sidelink CSI reporting.
Rx UE knows location of PSCCH/2nd SCI/PSFCH/DMRS resources. Then UE can assume actual overhead for those channels.

Proposal 2: PC5-RRC signaling indicates the latency bound value.
Proposal 3: To define the CSI reference resources as follows
· For CSI reference resource slot is a slot where SCI triggering the sidelink CSI reporting is transmitted.
·  The same bandwidth as allocated for the PSSCH reception scheduled by SCI triggering the sidelink CSI reporting. 
· Actual overhead for PSCCH/2nd SCI/PSFCH/DMRS is assumed.

PSFCH occasion 
 In TS 38.213 [2], PSFCH transmission in the resource pool is defined follows.
	If a UE receives a PSSCH in a resource pool and a ZYX field in a SCI format 0_2 scheduling the PSSCH reception indicates to the UE to report HARQ-ACK information for the PSSCH reception [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. The UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception.   
A UE is provided by rbSetPSFCH a set of  PRBs in a resource pool for PSFCH transmission in a PRB of the resource pool. For a number of  sub-channels for the resource pool, provided by numSubchannel, and a number of  PSSCH slots associated with a PSFCH slot, provided by periodPSFCHresource, the UE allocates the  PRBs from the  PRBs to 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 . 




For periodicity of a resource pool is defined follows in [2].
	A UE is provided by locationAndBandwidth-SL a BWP for SL transmissions (SL BWP) with numerology and resource grid determined as described in [4, TS38.211]. For a resource pool within the SL BWP, the UE is provided by numSubchannel a number of sub-channels where each sub-channel includes a number of contiguous RBs provided by subchannelsize. The first RB of the first sub-channel in the SL BWP is indicated by startRB-Subchannel. Available slots for a resource pool are provided by timeresourcepool and occur with a periodicity provided by 'periodResourcePool'. For an available slot without S-SS/PSBCH blocks, SL transmissions can start from a first symbol indicated by startSLsymbols and be within a number of consecutive symbols indicated by lengthSLsymbols. For an available slot with S-SS/PSBCH blocks, the first symbol and the number of consecutive symbols is predetermined. 



Two points need to be clarified.
First point is the meaning of “in the resource pool”. If it means “in the resource pool period”, PSFCH transmission should be reset on each resource pool period. Some PSFCH resource is wasted. If it means just “in the resource pool” PSFCH can be transmitted across the resource pool periods. We propose to clarify the second interpretation.
Second point is relation of the period of resource pool and the period of PSFCH resource. There can be following alternatives and shown in figure 1. In all alternatives, PSFCH can be transmitted across the resource pool periods as proposed in the first point.
Alt 1: The number of SL slots in a resource pool period is only multiple of the period of PSFCH resource.
Alt 2: The number of SL slots in a resource pool period can be not multiple of the period of PSFCH resource.
[bookmark: _Hlk37356388]	Alt 2-1: The last X slots where X is"(the number of SL slots in a resource pool) mod (the period of PSFCH resource)", are orphan slots. Rx UE doesn’t transmit PSFCH corresponding to PSSCH on orphan slots. PSFCH location is calculated form the start of a resource pool period.
[bookmark: _GoBack]    Alt 2-2: The period of PSFCH resource are logically continued until the slot#0 of SFN#0 of serving cell or DFN#0 depending on the usage of the serving cell timing reference, Before slot#0 of SFN 0 or DFN 0, the last Y slots, where Y is "(the number of SL slots in all SFN) mod (the period of PSFCH resource)", are orphan slots.
[image: ]
[image: ]
[image: ]
Figure 1 The relation of the period of resource pool and the period of PSFCH resource.

In Alt1, some slot should not be (pre-)configured in the resource pool if the number of SL enabling slots is not multiple of the period of PSFCH resource. It wastes SL slots in every resource pool period. Then Alt 2 has merit to resource usage of SL. 
For comparison between Alt 2-1 and Alt 2-2, the number of orphan slots of Alt 2-1 is larger than Alt 2-2. However, Alt 2-1 has merit on that PSFCH location could be calculated based on the start of the resource pool period. In Alt 2-2, the location of PSFCH slot should be calculated based on slot#0 of SNF0or DFN0. The calculation complexity of Alt 2-1 is lower than it of Alt 2-2.  The orphan slots without corresponding PSFCH could be used for initial transmission with blind retransmission. From above observation, we propose to support Alt 2-1.
Proposal 4: PSFCH can be transmitted across the resource pool periods. 
Proposal 5: The number of SL slots in a resource pool period can be not multiple of the period of PSFCH resource. The last (the number of SL slots in a resource pool mod the period of PSFCH resource) slots are orphan slots. Rx UE doesn’t transmit PSFCH corresponding to PSSCH on orphan slots.  PSFCH location is calculated form the start of a resource pool period.
Conclusion
In this contribution we discussed handling SL and UL transmissions, SL CSI and PSFCH occasions. Based on the discussions, we have following proposals,
Proposal 1:When to prioritize which transmission and how to address UE processing time are up to UE implementation.
Proposal 2: PC5-RRC signaling indicates the latency bound value.
Proposal 3: To define the CSI reference resources as follows
· For CSI reference resource slot is a slot where SCI triggering the sidelink CSI reporting is transmitted.
· The same bandwidth as allocated for the PSSCH reception scheduled by SCI triggering the sidelink CSI reporting. 
· Actual overhead for PSCCH/2nd SCI/PSFCH/DMRS is assumed.
Proposal 4: PSFCH can be transmitted across the resource pool periods. 
Proposal 5: The number of SL slots in a resource pool period can be not multiple of the period of PSFCH resource. The last (the number of SL slots in a resource pool mod the period of PSFCH resource) slots are orphan slots. Rx UE doesn’t transmit PSFCH corresponding to PSSCH on orphan slots.  PSFCH location is calculated form the start of a resource pool period.
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