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1 Introduction
In this contribution, we discuss QoS model for SL groupcast which appears to be still controversial as seen from email discussion summary in [1], and an issue regarding relative QoS between NR SL and NR Uu.
2 Discussion
2.1 QoS model for SL groupcast from RAN perspective
As per SA2's conclusion captured in TR 23.786 [2], at least literally the QoS mechanism supported for SL groupcast by SA2 in the upper layers is more like the per-packet QoS model, with the following sentences found in Solution #21 which is the concluded solution as the baseline for normative work for SL groupcast in [2] (See Table 1 below).  

This means that from SA2 perspective, it is also the consensus that the per-packet QoS model should be used for NR SL groupcast, whereas each packet from upper layers will be associated with VQI, range and potentially other QoS parameters (e.g. data rate) identified in [1]. 
Observation 1: According to SA2’s conclusion in TR 23.786, the per-packet QoS model should be adopted for NR SL groupcast. 
It is also observed from email discussion in [1] that a majority of the companies in RAN2 would like to follow above SA2 progress. Technically speaking, both per-flow QoS model and per-packet QoS model may work. However, as pointed out by some companies in [1], adopting per-flow QoS model for SL groupcast means to introduce a so called "groupcast-specific QoS flow" which is something brand new with how it works maybe still unknown to most people. By contrast, it is much simpler to apply the per-packet QoS model, because we can at least directly follow the way in which per-packet QoS model is supported for SL broadcast to support SL groupcast as well, considering the similarity between SL groupcast and broadcast that SL broadcast can just be regarded as a special kind of groupcast with all UEs supporting the same service forming a group (due to the "service-to-DST" mapping). 

With above comparison, it is clear that adopting per-flow QoS model to SL groupcast needs to introduce something brand new which is different from both unicast and broadcast, whereas adopting per-packet QoS model may mean direct reuse of the same mechanism as broadcast. Hence, the per-packet QoS model, if adopted to SL groupcast, can not only align with SA2 (at least literally) but reduce standard efforts as well. 

Observation 2: Adopting per-packet QoS model results in less standard efforts than adopting per-flow QoS model for SL groupcast, because the former can directly reuse similar mechanism as SL broadcast whereas the later may inevitably result in something new. 
Therefore, we propose to confirm the application of per-packet QoS model for SL groupcast from RAN2 perspective. 
Proposal 1: With respect to per-packet QoS model vs. per-flow QoS model for SL groupcast, confirm that RAN2 preference for SL groupcast is per-packet QoS model. 
Table 1. Citation from TR 23.786 in terms of Solution #21 for SL groupcast
	6.21
Solution #21: Group communication enhancement for NR PC5
[…]

6.21.2
Procedures

With reference to Figure 6.21.2-1, the operations of the Transmitting UE (Tx UE) and Receiving UE (Rx UE) are presented.

[…]
When PC5 group communication is used for the transmission of eV2X messages, the following principles are followed for both network scheduled operation mode and UE autonomous resources selection mode:

-
PC5 QoS parameters (e.g. VQI) and Range defined in clause 6.19.1.2 apply to the eV2X group communication over PC5.
-
When the Application Layer passes down the data packet that is associated with the Gorup Identifier, the application layer sets the PC5 QoS parameters and Range for each Group Identifier when passing eV2X messages to V2X layer for transmission.
-
For the data traffic from the Application Layer without the Group Identifier associated, the V2X layer sets the PC5 QoS parameters based on the default mapping between PSID/ITS-AID and PC5 QoS parameters and Range, and then passing it to AS layer for transmission.
[…]

	7.2
Conclusions for 5G System
Editor's note:
This clause will capture agreed conclusions for 5G System from the study, aimed for normative phase in Rel-16 timeframe.
For the architectural reference model it is concluded to take Alternative #1 in Annex A.1 as the baseline for normative work.

For Key Issue #1 (Support of eV2X Group Communication), it is concluded that Solution #21 in clause 6.21 is used as the baseline for normative work.
[…]


2.2 Relative QoS between NR SL and NR Uu
In LTE V2X, the descriptions about UL/SL Tx prioritization are as follows [3]:
	The transmission of the MAC PDU for V2X sidelink communication is prioritized over uplink transmissions if the following conditions are met:

-
if the MAC entity is not able to perform all uplink transmissions and all transmissions of V2X sidelink communication simultaneously at the time of the transmission; and

-
if uplink transmission is not prioritized by upper layer according to TS 24.386 [15]; and

-
if the value of the highest priority of the sidelink logical channel(s) in the MAC PDU is lower than thresSL-TxPrioritization if thresSL-TxPrioritization is configured.


Some specific uplink transmissions have absolute priority over V2X sidelink transmission, such as emergency call and Msg3 transmission. But beyond that, only the priority of sidelink transmission in the sidelink MAC PDU is considered. In any case that UL/SL Tx prioritization is needed, the uplink data has the chance to be transmitted, only if the priority value of the sidelink transmission is higher than a threshold (meaning that actual priority for sidelink transmission is not high enough); otherwise, sidelink transmission is anyway prioritized, with uplink transmission having to be dropped.
Observation 3: In LTE V2X, UL/SL Tx prioritization only considers the priority of V2X sidelink transmission, regardless of the priority of uplink transmission (except for emergency call and MSg3).
In NR, both NR Uu and NR SL may need to support the transmission of delay critical services. If only the priority level of sidelink transmission is considered like in LTE, the performance of uplink transmission with critical delay requirement is bound to be affected. Contrariwise, if only the priority level of uplink transmission is considered, the performance of sidelink transmission with critical delay requirements may be impacted as well. In order to well balance the uplink transmission and sidelink transmission, we think the QoS requirements of both of them should be considered for UL/SL Tx prioritization in NR V2X. Fortunately, applying 5G QoS framework also to NR SL by SA2 gives the chance for such a consideration. More details on how UL/SL Tx prioritization should be done by considering both party's QoS can be left to normative phase.

Proposal 2: In the case of UL/SL Tx prioritization in NR, the QoS requirements of both uplink transmission and sidelink transmission should be taken into account. Details are left to normative phase.
3 Conclusion
This contribution discusses remaining issues for QoS support of NR V2X.The observations and proposals are as follows:

Observation 1: According to SA2’s conclusion in TR 23.786, the per-packet QoS model should be adopted for NR SL groupcast. 
Observation 2: Adopting per-packet QoS model results in less standard efforts than adopting per-flow QoS model for SL groupcast, because the former can directly reuse similar mechanism as SL broadcast whereas the later may inevitably result in something new. 
Observation 3: In LTE V2X, UL/SL Tx prioritization only considers the priority of V2X sidelink transmission, regardless of the priority of uplink transmission (except for emergency call and MSg3).
Proposal 1: With respect to per-packet QoS model vs. per-flow QoS model for SL groupcast, confirm that RAN2 preference for SL groupcast is per-packet QoS model. 

Proposal 2: In the case of UL/SL Tx prioritization in NR, the QoS requirements of both uplink transmission and sidelink transmission should be taken into account. Details are left to normative phase.
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