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1. Introduction
NR V2X WI [1] considers support for simultaneous configuration of Mode 1 and Mode 2 for a UE, while corresponding transmitter UE operation is to be discussed after the design of mode 1 only and mode 2 only.
· Resource allocation [RAN1, RAN2]

· Support for simultaneous configuration of Mode 1 and Mode 2 for a UE

· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.

· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 

In this contribution, we discuss about possible issues for simultaneous operation of Mode 1 and Mode 2 for a UE. (Note: This document is re-submission of R1-1912907.)
2. Discussion
Mode 1 and Mode 2 are different sidelink resource allocation modes for acquiring NR-V2X sidelink transmission resources. It targets on transmitter UE operation, and receiver UE can receive sidelink transmission without knowing resource allocation mode. 
In LTE V2X, since only sidelink broadcast is supported, a transmitter UE may be configured to operate in either mode 3 or mode 4. However, to support different services and scenarios in NR V2X, a transmitter UE can simultaneously have multiple connections to multiple receiver UEs. For instance, a transmitter UE can have a unicast connection to front vehicle and also have another unicast connection to behind vehicle. For another instance, a transmitter UE can have a unicast connection to front vehicle and also have another groupcast connection to a vehicle platoon. Simultaneously, broadcast may be supported as well. From our aspects, the multiple connections may be configured with respective resource allocation mode based on respective service requirement and whether both paired UEs are in the same cell coverage. In RAN2#104, it is also agreed that it will support the case a UE can be configured to perform both mode-1 and mode-2 at the same time assuming RAN1 does not have concern on it. Thus, even without support simultaneous mode 1 and mode 2 in a resource pool, a transmitter UE can still operate with simultaneous Mode 1 and Mode 2 while some connections operate with Mode 1 and some connections operate with Mode 2.
Observation 1: No matter whether simultaneous mode 1 and mode 2 in a resource pool is supported, a transmitter UE with multiple connections may operate with simultaneous Mode 1 and Mode 2.
Currently, the resource allocation mode 2 is operated only with concerns on sidelink resources in the corresponding TX resource pool. The resource allocation mode 1 is operated directly based on network scheduling. Accordingly, separate operations without interaction will possibly encounter NR PSSCH TX/TX overlap. For instance, a sidelink resource scheduled by a SL grant may overlap with another self-reserved sidelink resource in the same sidelink slot. It may need to check whether multiple PSSCHs in a carrier can be supported or not. Even if supported, power exceeding case due to multiple PSSCHs still needs to be handled. Moreover, it is possible to encounter NR PSSCH TX/RX overlap, while a sidelink resource reserved by paired UE in a resource pool A may overlap, in the same sidelink slot, with another self-reserved sidelink resource in a resource pool B. 
Observation 2: For a UE, NR PSSCH TX/TX or TX/RX overlap is possible in a sidelink slot.
To handle such NR PSSCH TX/TX and/or TX/RX overlap, since there are already agreements for handling LTE and NR overlap [2-4] and agreements for handling PSFCH overlap [4], the same concept of packet priorities comparison can be reutilized, especially packet priorities for each PSSCH can be known by transmitter UE. Thus, we propose:
Proposal 1: For NR PSSCH TX/TX overlap, the packet with a higher relative priority is transmitted.
Proposal 2: For NR PSSCH TX/RX overlap, the packet with a higher relative priority (e.g. priority indication in SCI) is correspondingly transmitted or received.
3. Conclusion

In this contribution, we have following observations and proposals:
Observation 1: No matter whether simultaneous mode 1 and mode 2 in a resource pool is supported, a transmitter UE with multiple connections can operate with simultaneous Mode 1 and Mode 2.
Observation 2: For a UE, NR PSSCH TX/TX or TX/RX overlap is possible in a sidelink slot.
Proposal 1: For NR PSSCH TX/TX overlap, the packet with a higher relative priority is transmitted.
Proposal 2: For NR PSSCH TX/RX overlap, the packet with a higher relative priority (e.g. priority indication in SCI) is correspondingly transmitted or received.
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5. Appendix
RAN1 #96bis meeting

Working assumption: 
· For Tx/Tx overlap, 
· If packet priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction, then the packet with a higher relative priority is transmitted 
· In case the priorities of LTE and NR SL transmissions are the same, then it is up to UE implementation as to which transmission is chosen (e.g., taking into account congestion, etc.)

· If packet priorities of both LTE and NR sidelink transmissions are not known to both RATs prior to time of transmission subject to processing time restriction, then it is up to UE implementation to manage Tx/Tx overlaps (e.g., LTE transmissions are always prioritized, etc.)
· RAN1 does not assume any impact to LTE physical layer specifications

RAN1 #97 meeting

Agreements:  
· For Tx/Tx overlap,
· Confirm the working assumption made in RAN1#96bis
· UE capability is defined for short-term time-scale TDM for in-device coexistence

Agreements:

· For Rx/Rx overlap, 

· Up to UE implementation to manage receptions of LTE and NR sidelinks.

RAN1 #98 meeting

Agreements: 
Unless packet priorities of both LTE and NR sidelink are known to both RATs prior to time of collision (subject to processing time restriction), then
1. It is up to UE implementation to handle LTE Tx/NR Rx overlap.

2. It is up to UE implementation to handle NR Tx and LTE Rx overlap.

Agreements:

· RAN1 understand that NR V2X priority field and PPPP are directly comparable i.e. the same numerical value has the same meaning in both the RATs. 

Agreements:

· For Case 1 (PSFCH TX/RX overlap),

· Select PSFCH TX or RX based on priority rule

· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.

· FFS: Other priority rule (e.g. TX/RX, cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH), up to UE implementation

· For Case 2 (PSFCH TX to multiple UEs),

· Select N PSFCH(s) transmissions based on priority rule

· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.

· FFS: Other priority rule (e.g. cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH, collision status, etc.), up to UE implementation

· For Case 3 (PSFCH TX with multiple HARQ feedback to the same UE),

· FFS including whether to support multiple HARQ feedback bits are multiplexed on a PSFCH, whether to apply the solution of Case 2

