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1. Introduction & Background

In the RAN1#96bis meeting, coexistence of NR and LTE Sidelink was discussed, and agreements were reached as shown below box [1]. 

	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


Then in the last RAN1#97 meeting, the above working assumption has been confirmed [2].

	Agreements:
· For Tx/Tx overlap,

· Confirm the working assumption made in RAN1#96bis


In this contribution, we will discuss the feasibility of PC5 RATs (i.e., NR and LTE Sidelink) prioritization from RAN2 perspective, and then further provide some observations and proposals.

2. Discussion
In NR V2X, multiple PC5 RAT (e.g, LTE Sidelink and NR Sidelink) can coexist within one UE. Given that one V2X service can be mapped to more than one RAT, but in AS layer one SLRB would be associated with only one RAT, some RAT restriction may be considered if there is only one Sidelink MAC entity for both RATs. However, if data transmission on LTE Sidelink or NR Sidelink are handled independently by two different MAC entities, the PC5 RAT restriction may not be needed in LCP procedure. From our understanding, the modelling of the LTE SLRB and NR SLRB for coexistence scenario should avoid the LCP impact, therefore, it is proposed to have two different MAC entities for LTE Sidelink and NR Sidelink.
Proposal 1: Two different MAC entities for LTE Sidelink and NR Sidelink are adopted for coexistence scenario of LTE and NR Sidelink.
Based on above Working Assumption from RAN1, it is noticeable that when packet from LTE Sidelink logical channels and packet from NR Sidelink logical channels are multiplexed into two different Sidelink MAC PDUs, a Sidelink UE may not always support simultaneous transmission of both Sidelink MAC PDUs. The Working Assumption solution is to prioritize the packet with relatively high priority under the premise that packet priorities of both LTE and NR Sidelink transmissions are known to both RATs.
However, during online discussion in RAN1, some companies think that the definition of packet priorities for both LTE and NR Sidelink are up to RAN2 decision. From our understanding, allowing packet priorities of both LTE and NR Sidelink transmissions known to both RATs involves some cross-layer interaction, but details of how it is achieved can be up to UE implementation.

Proposal 2: RAN2 assumes that packet priorities of both LTE and NR sidelink transmissions are known to both PC5 RATs prior to time of transmission.
Regarding how to compare packet priorities between LTE and NR Sidelink transmissions in case of Tx/Tx overlap as discussed in RAN1, we think it is largely depending on SA2 progress. According to the last SA2 TS 23.287 as below [3]:

***********************************From SA2 TS 23.287**************************************
5.4.3
PC5 QoS characteristics

5.4.3.1
General

This clause specifies the PC5 QoS characteristics associated with PQI. The following characteristics defined in TS 23.501 [6] applies, with differences explained in following clauses:

1
Resource Type (GBR, Delay critical GBR or Non-GBR);

2
Priority Level;
3
Packet Delay Budget;

4
Packet Error Rate;

5
Averaging window (for GBR and Delay-critical GBR resource type only);
6
Maximum Data Burst Volume (for Delay-critical GBR resource type only).

Standardized or pre-configured PC5 QoS characteristics, are indicated through the PQI value.

Upper layer may indicate specific PC5 QoS characteristics together with PQI to override the standardized or pre-configured value.

5.4.3.2
Resource Type

Resource Type is defined in clause 5.7.3.2 of TS 23.501 [6].  

5.4.3.3
Priority Level

The Priority Level has the same format and meaning as that of the ProSe Per-Packet Priority (PPPP) defined in TS 23.285 [8]. 

NOTE:
Using the same format for Priority Level and PPPP provides better backward compatibility. 

The Priority Level shall be used to different treatment of V2X service data across different mode of communication, i.e. broadcast, groupcast, and unicast. In case when all QoS requirements cannot be fulfilled for all the PC5 service data, the Priority Level shall be used to select for which PC5 service data the QoS requirements are prioritized such that a PC5 service data with Priority Level value N is prioritized over PC5 service data with higher Priority Level values, i.e. N+1, N+2, etc (lower number meaning higher priority). 

[remaining text omitted]
***********************************From SA2 TS 23.287**************************************
The NR PC5 QoS characteristics is defined as PQI. There are 6 dimensions of the PQI similar as Uu 5QI, which are Resource Type, Priority Level, Packet Delay Budget, Packet Error Rate, Averaging window, Maximum Data Burst Volume. Specifically, for the Priority Level of PQI, it has the same format and meaning as that of the ProSe Per-Packet Priority (PPPP) defined for LTE PC5 QoS characteristics. 

Observation 1: According to SA2, the Priority Level of PQI for NR PC5 QoS characteristics has the same format and meaning as that of the ProSe Per-Packet Priority (PPPP) for LTE PC5 QoS characteristics.
Moreover, the Priority Level of PQI as well as the PPPP is used to select PC5 service data with lower Priority Level values (lower number meaning higher priority). Based on these observations, it is proposed to define packet prioritization rule between LTE and NR Sidelink as below:
Proposal 3: Introduce packet prioritization rule between LTE and NR Sidelink by comparing the lowest PPPP value for LTE packet and the lowest Priority Level of PQI for NR packet (lower number meaning higher priority). 

Proposal 4: Send LS to SA2 to confirm the feasibility of Proposal 3 as provided in [4].
3. Conclusion

In this contribution, we mainly discuss PC5 RATs prioritization in coexistentce scenario of NR and LTE Sidelink and proposals are given as below.

Observation 1: According to SA2, the Priority Level of PQI for NR PC5 QoS characteristics has the same format and meaning as that of the ProSe Per-Packet Priority (PPPP) for LTE PC5 QoS characteristics.
Proposal 1: Two different MAC entities for LTE Sidelink and NR Sidelink are adopted for coexistence scenario of LTE and NR Sidelink.
Proposal 2: RAN2 assumes that packet priorities of both LTE and NR sidelink transmissions are known to both PC5 RATs prior to time of transmission.
Proposal 3: Introduce packet prioritization rule between LTE and NR Sidelink by comparing the lowest PPPP value for LTE packet and the lowest Priority Level of PQI for NR packet (lower number meaning higher priority). 

Proposal 4: Send LS to SA2 to confirm the feasibility of Proposal 3 as provided in [4].
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