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1	Introduction
Sidelink/Uplink (SL/UL) prioritization has been discussed during RAN2#106. After long offline debate, the following agreements have been made [1]:
	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.



Highlighted excerpts in the table mark the issues which still needs to be addressed (as per the outcome of RAN2#106). The topic was also attempted to be progressed via RAN2 e-mail thread (report available in [2]). This paper intends to present Nokia’s view on the subject.
2	Discussion
2.1 Comparing SL and UL QoS requirements
Contrary to what has been specified for LTE, in NR the priorities of both interfaces are supposed to be taken into account (as per recent RAN2 agreements). It means that not only a configurable threshold and ProSe-Per-Packet-Priority (PPPP) of SL is to be considered, but a mutual comparison of SL’s and UL’s QoS requirements is to be executed. It has been decided that QoS for NR SL is flow-based, regardless of the cast type. Thus, SL traffic will be labelled with SL equivalent of 5QI, namely PQI. The unified QoS model for SL and UL leads to the most intuitive proposal – directly compare 5QI with PQI to decide which transmission to prioritize when they coincide for the UE not capable of sending both. However, this would be easily doable if PQIs and 5QIs were defined in a consistent manner, such as the ranges of both indicators are the same while their values follow certain order (e.g. the higher the 5QI is, the more stringent QoS requirements are). However, this is unfortunately not the case, based on the inspection of Table 5.7.4-1 in [3]. 5QI values range from 1 to 85, with distinct groups for Guaranteed Bit Rate (GBR), Non-GBR and Delay-critical GBR services. PQIs can have only up to 8 values, at least as of now. Thus, it is difficult to imagine the prioritization will be done according to the following exemplary principle: if PQI < 5QI then send UL. In other words, direct comparison does not make sense. 
Observation 1: Direct comparison between SL’s PQIs and UL’s 5QIs does not make sense due to not aligned ranges and not consistent numbering of these indicators.
If the prioritization shall rely on high-level indices, such as 5QIs/PQIs, without delving into detailed values per each indicator (such as Packet Delay Budget, PDB or Default Priority Level), then certain rules shall be defined/hard-coded in the specification. For example, all 5QIs from “Delay-critical GBR” group (namely 5QIs 82-85) take precedence over any SL PQI, etc. 
Proposal 1: If intra-RAT SL/UL prioritization is to be based on PQI/5QI, RAN2 is asked to define fixed rules in the specification, e.g. determining which groups of 5QI/PQI have supremacy. This may be also configurable by the gNB, assuming the NW knows PQIs of active SL communications.
RAN2 may still consider checking SA2’s opinion on the subject, e.g. whether such mapping is feasible and beneficial or completely pointless.
Proposal 2: RAN2 is asked to cooperate with SA2 on the mapping between 5QIs and PQIs for the purpose of SL/UL prioritization.
2.2 Inter-RAT scenarios
Another issue to analyse is whether a cross-RAT scenario is to be addressed as well. In particular, two possible cases have been listed:
· The collision between NR SL and LTE UL
· The collision between LTE SL and NR UL
It has been claimed such scenarios are invalid as the UE is unlikely to share the same carrier and the same Tx chain for supporting two separate RATs. On this basis it can be concluded that the scenarios mentioned above are not something that is realistic to occur and need to be addressed. 
Observation 2: If it is unlikely different RATs will share the same carriers/Tx chains/power budget then it is not necessary to address cross-RAT scenarios (i.e. when SL and UL originate from different RATs).
If this is, however, identified to be a crucial scenario to be addressed then at least in case of LTE SL and NR UL the existing LTE solution can be reused (i.e. compare PPPP with the threshold and decide which transmission to prioritize). Of course, such approach neglects the NR UL’s priority (apart from RA and emergency calls) so is not an optimal way to tackle this problem, but may be sufficient in most cases. Nevertheless, the contrary scenario (NR SL + LTE UL) is something that has been ambiguously agreed to be covered with LTE solution, whereas NR SL does not come along with PPPP and corresponding threshold. Thus, how and what exactly is it going to be reused? Is it meant to suggest only the priority/PQI of NR SL is considered (like the PPPP threshold for LTE SL), without any direct comparison with Uu priorities?
Observation 3: It shall be clarified how “the LTE solution is reused” for prioritizing in NR SL versus LTE UL scenario. 
2.3 SCG UL versus SL
It was unclear whether SCG UL (for MR DC scenarios) should be also addressed in SL/UL prioritization exercise. Theoretically MR-DC scenarios are treated with lower priority while RAN2 tries to primarily address standalone cases. On the other hand, those are still formally in the scope of the WI, so it would be desired to define related rules. If MCG NR UL can coincide with NR SL (i.e. share the same carrier and/or same Tx chain and/or the same power budget) then we see no big difference for SCG NR UL scenario. Thus, the same prioritization as defined for MCG NR shall be applicable, depending on what kind of approach is ultimately adopted.
Proposal 3: NR SCG UL colliding with NR SL shall use the same prioritization as NR MCG UL coinciding with NR SL, depending on what kind of mechanism is eventually agreed.  
2.4 Different cast types
Several companies suggested that prioritization defined in LTE can be reused as a baseline, but further enhancements can be considered and added on top. Among those, it was mentioned the cast type can be taken into account for deciding which transmission to prioritize. For example: if groupcast or broadcast SL collides with UL, then UL shall be chosen. However, the priority may be different if SL unicast coincides with NR UL. While there may be some merit behind such novel prioritization, we believe such step may be redundant, if the comparison between 5QIs and PQIs is executed. Unicast/groupcast/broadcast services will likely be associated with QoS Flows, having specific PQI assigned. Thus, additional comparison of cast types may not be necessary as similar goal would have been obtained indirectly by relying on PQI/5QI verification
Proposal 4: Do not support cast type based prioritization between SL and UL.
3	Conclusion
This paper elaborated on SL/UL prioritization in case those transmissions overlap in time domain. The following observations and proposals have been made:
Observation 1: Direct comparison between SL’s PQIs and UL’s 5QIs does not make sense due to not aligned ranges and not consistent numbering of these indicators.
Observation 2: If it is unlikely different RATs will share the same carriers/Tx chains/power budget then it is not necessary to address cross-RAT scenarios (i.e. when SL and UL originate from different RATs).
Observation 3: It shall be clarified how “the LTE solution is reused” for prioritizing in NR SL versus LTE UL scenario. 
Proposal 1: If intra-RAT SL/UL prioritization is to be based on PQI/5QI, RAN2 is asked to define fixed rules in the specification, e.g. determining which groups of 5QI/PQI have supremacy. This may be also configurable by the gNB, assuming the NW knows PQIs of active SL communications.
Proposal 2: RAN2 is asked to cooperate with SA2 on the mapping between 5QIs and PQIs for the purpose of SL/UL prioritization.
Proposal 3: NR SCG UL colliding with NR SL shall use the same prioritization as NR MCG UL coinciding with NR SL, depending on what kind of mechanism is eventually agreed.  
Proposal 4: Do not support cast type based prioritization between SL and UL.
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