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1 Introduction
At RAN2#107 [3], the following agreements were reached on prioritization between UL and SL:
1: 
(To be confirmed by RAN1/4) RAN2 work on NR-UL/NR-SL prioritization at least for two scenarios: 1) when UL TX overlaps in time domain with SL TX in the shared/same carrier frequency, and 2) when UL TX and SL TX (in different carrier frequency) share TX chains and power budget. 

2:
(To be confirmed by RAN1/4) RAN2 work on LTE-UL/NR-SL and LTE-SL/NR-UL prioritization at least for scenario when UL TX and SL TX (in different carrier frequency) share TX chains and power budget.

3:
RAN2 sends LS to RAN1/4 to 1) ask RAN1 work on power sharing between UL TX and SL TX when they use separated TX chains but share power budget, 2) to check view of RAN1/4 on the validity of LTE-SL/NR-UL, LTE-UL/NR-SL prioritization scenario when UL/SL overlap in time domain in the shared/same carrier frequency, and 3) to check view of RAN1/4 on the necessity of MCG-SL/SCG-UL prioritization.

4:
Prioritization between NR-UL and NR-SL will be done based on NW configuration. FFS when the cell doesn’t support NR-SL.

5:
NR-UL and NR-SL priority are both considered w/o direct comparison between UL and SL. FFS how to select UL traffic prioritized over SL. 
One issue which was discussed at length was how to take into account both UL and SL priority without direct comparison between the LCH priorities of UL and SL.  In this contribution, we propose a solution with two separate thresholds and the corresponding UE behaviour.  We also show how this same solution can be extended to the cross-RAT prioritization case.
2 Prioritizing Between UL and SL Transmissions
2.1 Prioritization between NR UL and NR SL
UL Data vs SL Data
In LTE V2X, UL/SL prioritization is based on PPPP and considers only the SL priority, since SL LCH could have critical information required to be transmitted with low latency.  Specifically, if the PPPP of the SL transmission is above a NW-configured threshold, the UE prioritizes the SL transmission.  Otherwise, it prioritizes the UL transmission.

NR QoS is based on a QoS profile which includes PQI, and optionally data rate and range.  The UE establishes one or more SLRBs and QoS flows can be mapped to a SLRB based on their QoS profile.  Each SLRB is associated with a logical channel having a network configured priority.  The network can configure such priority based on QoS profiles that can be mapped to the associated SLRB.  

Observation 1:
In NR V2X, SL LCH priority is configured by the network and can account for all aspects of QoS profile (not just priority and reliability).
Prioritization in NR can therefore use the SL LCH priority.  Based on agreements from the last meeting, both NR-UL and NR-SL priority are both considered in the UL/SL prioritization scheme, but direct comparison between UL and SL priorties is excluded.  
5:
NR-UL and NR-SL priority are both considered w/o direct comparison between UL and SL. FFS how to select UL traffic prioritized over SL. 
One major aspect to consider in UL/SL prioritization is the handling of high priority traffic like URLLC.  The current URLLC WI for Rel16 is handling physical layer enhancements to support use cases with high reliability requirements (upto 1E-6 level) and short latency in the order of 0.5ms to 1ms [2].  In order for URLLC-type services to achieve such latency in the presence of SL traffic, UL URLLC should be prioritized over SL traffic.   

Observation 2:
An important motivation for considering both UL and SL priority for UL/SL prioritization is to allow UL URLLC to be prioritized over SL traffic.

One way to prioritize URLLC is to introduce a network configured LCH priority threshold.  All traffic with priority above the LCH threshold can be prioritize over SL traffic in the case of conflicting UL/SL transmissions.  Although this may not handle cases where SL traffic is prioritized over URLLC, this scenario can be considered in future releases.
Proposal 1:
The UE prioritizes UL over SL when the UL LCH priority is higher than a configured UL LCH threshold.

If the LCH priority of UL is below the threshold, UL traffic does not correspond to high priority traffic and in that case, the UE can use a mechanism similar to LTE baseline to select between UL and SL traffic.  Specifically, the NW can configure a second threshold (relative to the SL LCH priority).  If the SL LCH priority is higher than this second threshold, the UE prioritizes the SL traffic, otherwise, UL is prioritized.
Proposal 2:
If the UL LCH priority does not exceed the UL LCH threshold, the UE prioritizes SL/UL based on a whether the SL LCH is above/below a SL LCH threshold (similar to LTE).

SR vs SL Data
Prioritization between SR transmission and SL transmissions also need to be considered.  NR allows separate configuration for UL SR and SL SR.  Also, separate configuration of SL SR (based on LCHs mapped to the SR) is supported for SL, as is the case for UL.  The rules for prioritization involving SR should be similar to BSR in the above two proposals.
Proposal 3:
The UE prioritizes UL SR over a SL if the UL LCH that triggered the UL SR is higher than the UL LCH threshold.

Proposal 4:
The UE prioritizes SL SR over a SL if the SL LCH that triggered the SL SR is higher than the highest priority SL LCH in the SL transmission. 

MAC CE (in UL) vs SL Data

To ensure prioritization of URLLC, UL transmissions which contain buffer status for UL LCHs that correspond to URLLC transmissions should also be prioritized over a SL transmissions.  The same UL LCH threshold can be used in prioritization of the UL BSR.
Proposal 5:
The UE prioritizes UL containing UL BSR over SL if the BSR has buffer status for an UL LCH with priority higher than the UL LCH threshold.

Consideration of PUCCH & PSFCH
Prioritization of UL and SL may also need to consider transmission of UL HARQ feedback associated with URLLC.  In addition, since NR SL also supports HARQ feedback, the prioritization should take into account UE transmissions on PSFCH.  Similar rules to those proposed above should also be possible in these cases.  For example, a PSFCH transmission can be associated with the priority of the transmission which is being acknowledged.  One main question is whether the same SL threshold can be used when comparing the priority of the SL PSFCH or whether another threshold is needed.  This may depend on how RAN1 determine the priority value that is transmitted in SCI.  In either case, further progress is need in RAN1.
Proposal 6:
Wait for progress in RAN1 before deciding how UL/SL prioritization considering PUCCH and PSFCH is performed.
2.2 Cross-RAT Prioritization (NR UL vs LTE SL; LTE SL vs NR UL)

The need for cross-RAT prioritization is still pending confirmation by RAN1/RAN4.  If needed, the prioritization scheme for NR UL and NR SL discussed in the previous section can be easily exended to the cross-RAT priorization cases with minimual specification impacts and with a unified solution that applies to all cases.

In RAN2#106, it was agreed to re-use the LTE solution for the LTE UL and NR SL cross-RAT case (if needed).  Since URLLC is not considered for LTE, similar LTE design can be used.  However, the UE should use the NR LCH threshold instead of the PPPP threshold.  Also, since NR SL is being used, at least SL SR and SL BSR should be considered.
Proposal 7:
For LTE UL and NR SL, prioritization of SL data, BSR, and SR is based on SL LCH threshold only, similar to LTE. 
For the NR UL and LTE SL case, on the other hand, it was agreed to aim at no change to the LTE SL protocol.  Since NR UL must consider URLLC, prioritization should take the UL LCH threshold into account.  For SL however, LTE baseline can be re-used and comparison can be performed based on the PPPP of the data only.
Proposal 8:
For NR UL and LTE SL, prioritization is performed by comparison of UL LCH priority with UL LCH threshold.  LTE baseline is re-used for comparison of SL transmission with PPPP threshold. 
3 Conclusion

In this contribution the following observations were made on simultaneous operation of mode 1 and mode 2:
Observation 1:
In NR V2X, SL LCH priority is configured by the network and can account for all aspects of QoS profile (not just priority and reliability).

Observation 2:
An important motivation for considering both UL and SL priority for UL/SL prioritization is to allow UL URLLC to be prioritized over SL traffic.

Based on these observations, the following conclusions were made:

Proposal 1:
The UE prioritizes UL over SL when the UL LCH priority is higher than a configured UL LCH threshold.

Proposal 2:
If the UL LCH priority does not exceed the UL LCH threshold, the UE prioritizes SL/UL based on a whether the SL LCH is above/below a SL LCH threshold (similar to LTE).

Proposal 3:
The UE prioritizes UL SR over a SL if the UL LCH that triggered the UL SR is higher than the UL LCH threshold.

Proposal 4:
The UE prioritizes SL SR over a SL if the SL LCH that triggered the SL SR is higher than the highest priority SL LCH in the SL transmission. 

Proposal 5:
The UE prioritizes UL containing UL BSR over SL if the BSR has buffer status for an UL LCH with priority higher than the UL LCH threshold.

Proposal 6:
Wait for progress in RAN1 before deciding how UL/SL prioritization considering PUCCH and PSFCH is performed.

Proposal 7:
For LTE UL and NR SL, prioritization of SL data, BSR, and SR is based on SL LCH threshold only, similar to LTE. 

Proposal 8:
For NR UL and LTE SL, prioritization is performed by comparison of UL LCH priority with UL LCH threshold.  LTE baseline is re-used for comparison of SL transmission with PPPP threshold. 
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