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1	Introduction
In RAN2#105, the discussion on QoS concluded that the QoS flows were supported for both unicast, groupcast, and broadcast. Furthermore, the agreement was made that per-flow based QoS were preferred for unicast, and per-packet for groupcast, and broadcast, but that the final decision was up to SA2. The QoS parameters should amongst other priority, latency, reliability, data rate and minimum required communication range (LS-1902494).
This paper discusses the SA2 reply to the LS-1902494, on QoS profile and the range parameter.
2	The choice of QoS model for unicast, groupcast, and broadcast.
The process of mapping the QoS to the SLRB (pre-)configuration is similar for both unicast, groupcast, and broadcast. The difference is seen in the flow where unicast per-flow PC5 QoS flows are mapped to SLRB based on a set of rules using SL QoS flow ID, whereas for per-packet SLRB is mapped by PC5 QoS profile for the given packet. Although both approaches result in a mapped QoS requirements to a given packet type, V2X layer must apply them differently. 
For SL unicast, the motivation for per-flow packet-based approach may enhance the QoS management, as one UE may inform the peer UE about the intended QoS, to ensure compliancy with interpretation of the flows PC5 QoS profile. For SL groupcast and broadcast, it has been argued that it might be a challenge for such handshaking to take place, and the receiving UE might not have same interpretation of the QoS. Preconfigured QoS profiles addresses this issue, enabling the transmitter, and peer UE to have the same interpretation of the QoS.
Observation 1: It is possible to use per-flow based QoS profile for SL groupcast/broadcast using i.e. preconfigured QoS profiles.
Allowing multiple QoS flows to be mapped to the same radio bearer in NR Uu, in contrary to the LTE Uu, will result in a significant number of configurations, as NR SL has defined 28 [1] use cases with potential different QoS requirements. Taking this into account, combining per-packet and per-flow based QoS mappings, will significantly increase system complexity.
Observation 2: The high configurability in V2X combined with supporting multiple QoS flow models will increase implementation complexity.
Taking the above observations into account together with the LS reply from SA2#132 [2], we suggest to follow SA2s guidance on the use of per-flow based QoS as a unified approach.
unicast, groupcast and broadcast operations (please see the attached S2-1904426). SA2 believes that a single PC5 QoS model for all NR sidelink cast type aligned with the Uu QoS model simplifies the overall system behavior. SA2 kindly requests RAN2 to take this information into account in their work.

Observation 3: SA2 prefers a unified approach to map QOS to the SLRB configuration.
Proposal 1: RAN2 to follow SA2s guidance on using per-flow based QoS profiles to be supported in SL unicast/groupcast/broadcast.

3	On the range QoS property
SA2 has discussed on the range parameter, and mentions indicating the applicability of the PC5 QoS parameters in PC5 communication [2].
The Range value indicates the applicability of the PC5 QoS parameters in PC5 communication, i.e. when the receiving UEs are not within the Range specified distance from the transmitting UE, the communication is best effort, Lower layer (PHY/MAC layer) may use the Range to determine the corresponding packet handling, e.g. HARQ. to achieve the QoS guarantee indicated by PC5 QoS parameters.
Range is in the unit of meters. UE is configured with the maximum Range value it can use for a particular V2X service. A V2X service may choose to use a lower range value. 
Range is only used for unicast and groupcast communication over PC5 reference point.”

In the SA2 reply [2]to the LS on QoS and range [3], requests feedback on the range parameter.
SA2 would like RAN1 and RAN2 to provide feedback on the above description as well as if they can provide additional information on the use of the Range parameter in order for SA2 to progress the work.

Observation 4: SA2 has defined the range parameter to be used for indicating the applicability of a QoS, or packet handling as HARQ.
Utilizing range to limit HARQ responses for groupcast allows the Transmitting UE to avoid unnecessary retransmissions to satisfy recipients which are outside the required range, resulting in waste of resources. Such behaviour should be applied to at least the NACK only transmissions to allow better reliability combined with an optimal usage of resources. Using a range metric in meters, allows it to be compliant with the resolution of other estimations of similar sorts.
Proposal 2: RAN2 to design the range measure such that it follows SA2s description of being in the unit of meters.
Defining communication range based on location requires knowledge of the groupcasting UEs. Relying on such data, requires that the groupcasting UE transmits the current location as for the receiving UEs to estimate the relative distance. Range may be deduced by measurements such as RSRP, or location reporting. Proposals for such reporting includes zone ID and coordinates. Zone ID reporting may be an efficient way of reporting the location compared to the higher payload of coordinate data, but the concept of reporting the zone ID may prove insufficient if the range calculation is based i.e. on the zone’s centres. In such case, if the peer UE is at the opposite border of another zone than the transmitting UE, the peer UE may be out of range for the transmission, even though the range metric indicates otherwise. Similarly, if both the transmitting UE and a peer UE are close to each other’s border, they might be in range, even though the range indicates otherwise.
Proposal 3: RAN2 address zone design if chosen to look on zone-based location reporting for range estimation used for HARQ response.
SA2 also requests information about additional usage of the range parameter. Potentially, range could be used to determine the QoS profile applicability for a certain flow. How such operation should be deployed should be FFS.
Proposal 4: RAN2 to discuss which other applications, such as QoS profile applicability decision, may be supported by the range metric.
3	Conclusion
This paper is aimed at discussing the SA2 S2-1904823 on QoS model for unicast, groupcast, and broadcast, and the range parameter.
Observation 1: It is possible to use per-flow based QoS profile for SL groupcast/broadcast using i.e. preconfigured QoS profiles.
Observation 2: The high configurability in V2X combined with supporting multiple QoS flow models will increase implementation complexity.
Observation 3: SA2 prefers a unified approach to map QOS to the SLRB configuration.
Proposal 1: RAN2 to follow SA2s guidance on using per-flow based QoS profiles to be supported in SL both unicast/groupcast/broadcast.
Observation 4: SA2 has defined the range parameter to be used for indicating the applicability of a QoS but requests further information on the use of range parameter.
Proposal 2: RAN2 to design the range measure such that it follows SA2s description of being in the unit of meters.
[bookmark: _GoBack]Proposal 3: If zone ID is to be supported as used for range metric, RAN2 to address zone design for range estimation used for HARQ response.
Proposal 4: RAN2 to discuss which other applications, such as QoS profile applicability decision, may be supported by the range metric.
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