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1 Introduction
UL/SL prioritization was first discussed in Rel16 NR V2X.  Since then, Rel17 has specified NR SL Relays.  In the context of NR SL Relays, Uu data (associated with Uu QoS flows and priorities) is being carried over SL transmissions.  As a result, UL/SL prioritization and the rules for Rel16 should be rediscussed in the context of SL Relays.
2 Discussion
UL/SL prioritization in Rel16 is based on the use of two thresholds: ul-PrioritizationThres and sl-PrioritizationThres.  In essence, when comparing UL transmission associated with an UL MAC priority (e.g., LCH priority) and SL transmission associated with a SL MAC priority (e.g., SL LCH priority) in order to determine whether UL or SL transmission is performed when such transmissions conflict, separate comparison of the UL LCH priority with the ul-PrioritizationThres and of the SL LCH priority with the sl-PrioritizationThres. 
The main reason separate comparisons are used in Rel16 rather than straightforward one to one comparison of the SL and Uu LCH priorities is that SL data and Uu data are based on different QoS quantities (5QI for Uu vs PQI for SL).  In addition, the QoS quantities on SL and Uu are mapped to a different number of LCH values (16 on Uu vs 8 on SL).  As a result, it was concluded in Rel16 that direct comparison of SL LCH and Uu LCH was not possible. 
Observation 1:
UL/SL Prioritization was based on the premise that the priority of SL LCHs and Uu LCHs could not be compared one to one.
The result was a rule for determining whether to prioritize UL or SL transmission which was based on two separate thresholds and was somewhat suboptimal.  In essence, the network would need to decide what is a “high priority UL transmission” to determine when to prioritize UL transmissions in an outright fashion.
In Rel17, SL transmissions from a remote UE or a SL relay UE in the context of UE to NW relays contain Uu data.  That Uu data is based on Uu QoS profile and is mapped to a Uu LCH for UL data (transmitted by the remote UE) or DL data (transmitted by the relay UE).  As a result, using a suboptimal comparison of UL and SL data transmissions when the SL data transmissions actually contain Uu data is not necessary, and in fact undesirable.  A fairer comparison would be to use the Uu priority of the Uu data being carried by the SL transmission, and directly compare that with the Uu priority of the UL transmission.
Observation 2:
For SL transmissions carrying Uu data (i.e., in the context of SL relays), a more fair comparison of the UL/SL prioritization would be to use the Uu priority of the Uu data rather than the SL priority of the SL RLC channel
At the remote UE, consideration of UL/SL prioritization is not relevant since it is assumed that a remote UE has no direct Uu transmissions.  At the relay UE, however, SL transmissions on a SL LCH can contain data from one or more DL Uu LCHs based on the Uu to SL LCH mapping of the adaptation layer for DL traffic to the remote UE.  As a result, the appropriate Uu LCH priority could be determined by the highest priority Uu LCH mapped to the remote UE’s bearer ID in the adaptation layer.
Proposal 1:
For SL transmissions by a UE to NW relay UE, direct comparison of Uu priority of UL transmissions and equivalent Uu priority of relayed SL transmissions is used for UL/SL prioritization.

Proposal 2:
For SL transmissions by a UE to NW relay UE, the equivalent Uu priority of relayed SL transmissions is the priority of Uu LCH corresponding to the received (in the adaptation layer header) remote UE’s bearer ID 

If proposal 1 and 2 are agreeable, then a change in the MAC specification would be needed.  The proposed changes are shown in the appendix.
Proposal 3:
Agree on changes to the MAC specification in the appendix.

3 Conclusion
In this contribution, the following observations were made on UL/SL prioritization in the context of SL Relays:
Observation 1:
UL/SL Prioritization was based on the premise that the priority of SL LCHs and Uu LCHs could not be compared one to one.
Observation 2:
For SL transmissions carrying Uu data (i.e., in the context of SL relays), a more fair comparison of the UL/SL prioritization would be to use the Uu priority of the Uu data rather than the SL priority of the SL RLC channel
Based on this, the following conclusions are made.

Proposal 1:
For SL transmissions by a UE to NW relay UE, direct comparison of Uu priority of UL transmissions and equivalent Uu priority of relayed SL transmissions is used for UL/SL prioritization.

Proposal 2:
For SL transmissions by a UE to NW relay UE, the equivalent Uu priority of relayed SL transmissions is the priority of Uu LCH corresponding to the received (in the adaptation layer header) remote UE’s bearer ID 

Proposal 3:
Agree on changes to the MAC specification in the appendix.

4 Appendix – Proposed MAC Specification Change

5.22.1.3.1a
Sidelink process

…
The transmission of the MAC PDU is prioritized over uplink transmission(s) of the MAC entity or the other MAC entity if the following conditions are met:

1>
if the MAC entity is not able to perform this sidelink transmission simultaneously with all uplink transmission(s) at the time of the transmission, and

1>
if none of the uplink transmission(s) is prioritized by upper layer according to TS 23.287 [19], and

1>
if none of the NR uplink MAC PDU(s) includes any MAC CE prioritized as described in clause 5.4.3.1.3, and

1>
if the SL transmission does not consist of relayed transmissions by a U2N relay UE intended to a U2N remote UE and if ul-PrioritizationThres is configured and if the value of the highest priority of logical channel(s) of all the NR uplink transmission(s) is not lower than ul-PrioritizationThres, and

1>
if the SL transmission does not consist of relayed transmissions by a U2N relay UE intended to a U2N remote UE and if sl-PrioritizationThres is configured and if the value of the highest priority of logical channel(s) or a MAC CE in the MAC PDU is lower than sl-PrioritizationThres.
1> if the SL transmission consists of relayed transmissions by a U2N relay UE intended to a U2N remote UE and the value of the highest priority Uu LCH mapped to the data of the remote UE radio bearer(s) included in the MAC PDU is higher than the highest priority of the logical channel(s) of all the NR uplink transmission(s)
NOTE 2:
If the MAC entity is not able to perform this sidelink transmission simultaneously with all uplink transmissions as specified in clause 5.4.2.2 of TS 36.321 [22] at the time of the transmission, and prioritization-related information is not available prior to the time of this sidelink transmission due to processing time restriction, it is up to UE implementation whether this sidelink transmission is performed.
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