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1 Introduction

In RAN2 #104 meeting, an email discussion on QoS design for NR SL broadcast, groupcast and unicast is triggered to progress on QoS management as in SID [1] on NR V2X below:
	5: QoS management [RAN1, RAN2]:
· Study technical solutions for QoS management of the radio interface (including both Uu and sidelink) used for V2X operations based on input from SA2.


In this document, we raise some FFS issues in the email discussion and provide our opinions.
2 Discussion
2.1  QoS modeling in V2X
When reviewing LTE MAC spec, we can find that the MAC PDU format for sidelink has little difference from that for uplink and downlink. Thus, it is expected that V2X messages can be treated as normal data as uplink and downlink and the LTE Uu QoS handling scheme can be re-used, with minor changes of adding V2X specific CQI(s).
Observation 1: In LTE Uu V2X, legacy LTE Uu QoS modeling can be re-used with minor changes.

However, in Rel-13 D2D communication, PPPP/PPPR based QoS modeling was used for out of coverage case. The reason is that if LTE Uu QoS modeling is used, D2D communication priority could not be controlled by network for out of coverage case, the QoS should be included in each packet, thus, PPPP/PPPR modeling was endorsed.
Now in NR V2X, unicast and groupcast are introduced for advanced usage with higher requirements and the email discussion on link establishment in unicast indicate that one option, AS layer link can be established in sidelink as well, with the establishment, the communication priority can be handled in sidelink, the problem existed in D2D is solved.
Some advantages are observed to have a unified QoS framework over Uu and PC5 interface. For example, it’s simple to support traffic switch between interfaces, and simple to support PDCP duplication between Uu and PC5 interface.
Proposal 1: A unified QoS framework is used for Uu and PC5 interface.
In another email discussion [104#58][NR V2X] - QoS support for NR V2X, two QoS models are discussed to support for NR V2X, a) per-packet QoS model and b) per-flow QoS model. The results indicate that majority of companies supported per-flow QoS model for unicast. Half of companies support per-packet QoS model for groupcast and broadcast, the other half of companies think per-flow QoS model can be supported for NR V2X sidelink as well.

Observation 2: Majority of companies supported per-flow QoS model for unicast in sidelink.
Observation 3: Almost equal companies supported per-flow QoS model and per-packet QoS model for groupcast in sidelink.
In LTE V2X, only broadcast is used to deliver the message of public safety application. However, in NR V2X, unicast and groupcast are introduced for advanced usage with higher requirements. Besides, connection management for unicast and groupcast are also discussed in NR V2X for better QoS management.

For example, transmitter UE could negotiate with peer/member UE about the PDCP/RLC/MAC/PHY configuration for each radio bearer and also if packet error rate for a certain radio bearer is stringent, transmitter UE may configure PDCP duplication and associate with receiver UE(s).
Based on current RAN1 agreements, HARQ should be supported for unicast and groupcast, but not for broadcast, the reason is that the number of receivers in broadcast is much more than that in unicast and groupcast hard to maintain when without link connections. Other advantage to use per-flow QoS compared to per-packet QoS is that QoS information is not needed included in each packet, the overhead can be reduced. That is the reason why email discussion half of companies support per-flow QoS model for groupcast. 
Proposal 2: Support per-flow QoS model for unicast and groupcast.

3 Conclusion

In this contribution, we discussed the QoS modeling problem in NR V2X and have the following observations and proposals.
Observation 1: In LTE Uu V2X, legacy LTE Uu QoS modeling can be re-used with minor changes.

Observation 2: Majority of companies supported per-flow QoS model for unicast in sidelink.

Observation 3: Almost equal companies supported per-flow QoS model and per-packet QoS model for groupcast in sidelink.

Proposal 1: A unified QoS framework is used for Uu and PC5 interface.

Proposal 2: Support per-flow QoS model for unicast and groupcast.
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