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1. Introduction
In RAN2#106, the following agreement has been made for Uu/SL prioritization issue:
Agreements on UL/SL prioritization: 
1: 	For NR UL and NR SL prioritization, the QoS requirement of both SL and UL transmissions can be used to judge whether the SL transmission is to be prioritized over UL or not, FFS on how the QoS requirement of SL and UL transmission can be taken into account.
2: 	For NR UL and NR SL prioritization, MSG1/3 for RACH procedure and PUSCH for emergency PDU connection are always prioritized over SL transmission.
3: 	LTE-solution should be applied to LTE UL and NR SL cross-RAT case (if needed). FFS on the need of this prioritization.
4:	For NR UL and LTE SL cross-RAT case, RAN2 aims at no change to LTE SL protocol, and LTE-solution is the baseline (if needed). FFS on the need of this prioritization.
5:	The priority value based solution can be applied to PC5-RRC messages as well, and default value can be defined in the spec, and allows (pre-)configuration to override it.
6:	RAN2 does not consider the scenario where SL is controlled/configured by SN in Rel-16 NR-V2X.
7: 	For UL/SL prioritization, RAN2 further discuss the need/impact to consider SCG UL for UL/SL prioritization.
8:	RAN2 aims at a general solution for UL/SL prioritization for different cast types.
In this paper, we discuss the detailed solutions based on the above agreements.
2. Discussion
The basic method of resolving the Uu/SL prioritization issue is to let UE to follow a defined rule to determine which traffic (UL or SL) is important. In LTE-V2X, the rules can be summarized as below.
· A configured Priority threshold is used to compare the SL packet QOS, transmit or yield to UL
· Exception: MSG1/3 for RACH procedure and PUSCH for emergency PDU connection are always prioritized over SL transmission

As illustrated in Figure 1, some exceptional UL traffic is exempted from comparison with SL traffic and always prioritized. Then, among the remaining traffic, SL traffic is judged with configured SL priority threshold and the importance of UL traffic are not evaluated explicitly in this process.



Figure 1 Uu/SL Prioritization in LTE-V2X

Observation 1	In LTE-V2X, UL QoS requirement are only considered as exceptional cases and treated differently.
In NR V2X, it has been agreed that the ‘For NR UL and NR SL prioritization, the QoS requirement of both SL and UL transmissions can be used to judge whether the SL transmission is to be prioritized over UL or not, FFS on how the QoS requirement of SL and UL transmission can be taken into account.”. Thus, in NR V2X, some enhancements are needed to take UL QoS into account. We think, there are two solution spaces that can be explored:
· Solution 1: Following LTE-V2X design but add more UL traffic with high QoS into “exceptional category”.
· Solution 2: Compare UL QoS and SL QoS directly (deviates from LTE design principles).
Among the 2nd solution space, we think there are also two variants:
· Solution 2A: Direct comparison of PQI and 5QI priority
· Solution 2B: Direct comparison of Sidelink LCH priority and uplink LCH priority
We discuss the above two solutions respectively in the following subsections.
2.1	Solution 1: Adding URLLC traffic into exceptional category.
In this solution, the LTE solution is largely reused. The only change is to allow SL UE’s MAC layer to identify UL logical channels containing certain type of URLLC traffic which need to be always prioritized over SL traffic.
In order to support this solution, for the LCH/DRB configuration a special indication could be added in RRCConnectionReconfigure message to mark this special LCH as immune to SL/Uu Prioritization procedure and the UE shall always drop SL if overlaps with this LCH. This can be determined by gNB when UE requests bearer establishment for certain 5QI(s).
On the other hand, there is an ongoing discussion in RAN1/RAN2 about how to prioritize URLLC traffic over eMBB traffic in general in NR-IIOT Rel-16 work item. No matter what solution is to be chosen, the gNB will be able to indicate the URLLC traffic and the UE will be able to single out the UL grants to prioritize. 

Observation 2	Specific solution can be used to always prioritize high QOS UL (e.g., URLLC traffic) over SL, without changing the baseline solution.

2.2	Solution 2A
In this solution, the Uu/SL prioritization design becomes more complex because the rules have to consider the full spectrum of QoS of V2X Sidelink and uplink applications simultaneously. The rule set(s) shall be able to be used by a UE to weigh the QoS requirements of UL traffic and QoS of SL traffic, in very fine granularity. For example, how a SL traffic of PQI x compares to a UL traffic of 5QI y? Which one to drop?
First, PQI x and 5QI y are just index numbers whose numerical value cannot be used for comparison. In SA2 specification, there are some QoS characteristic (e.g., priority value associated with a PQI and 5QI) that may be better to be used for this purpose. However, the PQI priority value is so far limited to a range less than 7, but the priority value of 5QI is of a much larger range (0-99). They cannot be used as a basis for direct comparison.
[bookmark: _Hlk14959988]Observation 3	Direct comparison of PQI and 5QI priority is not feasible.

2.3	Solution 2B
An alternative way, without comparing priority of QoS, is to evaluate the logical channel priority. For example, how a SL LCH priority x compares to a UL LCH priority y? Which one to drop if overlap in time?
This solution gives flexibility in gNB. gNB can provide LCH configurations for both SL traffic and UL traffic with comparable numerical values to determine the outcome of prioritization. The gNB can determine that prioritization based on QoS requirements for a certain traffic flow. As a result, the overall gNB-configured rules for a UE to evaluate Uu/SL prioritization for all currently active logical channels could be something like below: 


Figure 2: An example of UL/SL priority configuration, when using LCH priority for ranking 

The drawback of Solution 2B is that the configuration could be very dynamic and different UEs may be configured with a completely different set of rules. It is also worth noting that the SL LCH priority value used in SL/Uu prioritization may be different from the priority value enclosed in SCI field of sidelink transmission, pending RAN1 finalizing SCI design. 
2.4	Sidelink UE camp in a non-V2X NR cell 
There is a special case which needs to be considered. A sidelink V2X UE may camp on a NR cell which does not support V2X. In this case, the UE still faces the issue of prioritizing Uu and SL traffic. For example, a R15 gNB does not provide any V2X-related configuration in SIB or dedicated RRX signalling. 
The only possible approach is to let the UE rely only on pre-configuration to determine how to prioritize Uu and SL traffic.  
Depending on the solution selected for the general case, the solutions of this special case are also different.
	General Solution
	Solution for UE camp in a cell not supporting V2X

	Solution 1
	LTE-V2X solution: preconfigure a SL priority threshold

	Solution 2A
	Preconfigure an interleaved PQI/5QI priority table 

	Solution 2B
	Fall back to LTE-V2X solution: preconfigure a SL priority threshold 


Table 1	Solutions for UE camp on a non-V2X cell
For the case of Solution 2B, since the gNB does not support V2X, it does not consider SL in dynamic priority assignment. Thus, in this case, the solution will basically fall back to the LTE-V2X baseline solution.
Observation 4	SL priority threshold-based approach is still needed to support the case when UE camps on a cell not supporting V2X sidelink. 
Based on the discussion above, we think solution 2A is infeasible because PQI and 5QI are not compatible for a direct comparison. 
Comparing Solution 1 and Solution 2B, we think Solution 1 is much simpler.  We also think it is reasonable for RAN2 to wait for the completion of discussion about URLLC prioritization issue in the other WI first.
Proposal 1	Waiting for the completion of NR-IIOT Rel-16 work item to determine how to prioritize URLLC traffic. 
Even if Solution 2B is adopted, there is still a need to configure SL-only solution (similar to LTE-V2X baseline) when a UE camps in a cell which does not support V2X. Thus, the SL priority threshold-based approach is still needed. 
Proposal 2	SL priority threshold-based approach is still used.


3. Conclusion
In this contribution, the following is proposed: 
Proposal 1	Wait for the completion of NR-IIOT Rel-16 work item work to determine the special handling of UL URLLC traffic. 
Proposal 2	SL priority threshold-based approach is still used.
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