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1 Introduction

In RAN2#105, the following agreement has been reached
Agreements on QoS:
1: From the AS perspective, data rate requirements need to be further supported for NR SL, besides QoS metrics (i.e. priority, latency and reliability) as well as minimum required communication range concluded by RAN1.

2: From RAN2 perspective, PQI defined by SA2 for NR SL is feasible. Final decision on whether/how other QoS parameters are defined in addition to PQI is up to SA2.

3: For NR SL unicast, groupcast and broadcast, specific PC5 QoS parameters (e.g. PQI, etc) of V2X packets need to be instructed by the upper layers to the AS.

4a: For V2X transmission in SL unicast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include transmission related parameters which do not need to be known by the peer UE, plus some parameters that are configured also need to be known by the peer UE.

4b: From RAN2 perspective, per-flow QoS model is preferred for NR SL unicast.

4c: The mapping between PC5 QoS flows and SLRBs is at least gNB/ng-eNB configured or pre-configured. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.

4d: Adopt the procedures in Option b and e (corresponding to Option 2 and 5 in Appendix respectively) for NR SL unicast.

4e: For V2X transmission in SL gouprcast or SL broadcast, SLRB configurations are NW configured or pre-configured. The configuration of each SLRB may include only transmission related parameters which do not need to be known by the peer UEs.

4f: RAN2 agrees that from RAN2 perspective, per-packet QoS model is preferred for NR SL broadcast. Also RAN2 prefers to apply per-packet QoS based model for SL groupcast.

4g: For per-packet QoS model, the mapping between PC5 QoS profiles (i.e. specific PC5 QoS parameters) and SLRBs is gNB/ng-eNB configured or pre-configured.

4h: Adopt the procedures in Option a, c and d (corresponding to Option 1, 3 and 4 in Appendix respectively) for NR SL broadcast. RAN2 to further decide in which case(s) gNB/ng-eNB configuration and pre-configuration are applied respectively in WI.

5: For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS profile associated with each SLRB. Other SLRB related parameters are not excluded.

6: SDAP layer is needed at least for NR SL unicast, performing PC5 QoS flow to SLRB mapping. SDAP layer is not needed for per-packet QoS model, e.g. broadcast.

7: RLC AM is supported for NR SL unicast.

8: Need of admission control in NR SL can be discussed in WI.
In this contribution, we discuss the left issues for QoS mapping, focusing on QoS-to-PFI mapping, and QoS/PFI-to-bearer mapping.
2 Discussion
2.1 Mapping awareness by RAN
According to TR 23.786

6.19.2.1.1
QoS parameters provision to UE and NG-RAN
The PC5 QoS parameters and PC5 QoS rule are provisioned to the UE as part of service authorization parameters using the solution defined for Key Issue #5. The PC5 QoS rule is used to map the V2X services (e.g. PSID or ITS-AIDs of the V2X application) to the PC5 QoS flow.
The PC5 QoS parameters retrieved by the PCF from the UDR are provided to the NG-RAN via AMF. The AMF stores such information as part of the UE context. For subsequent procedures (e.g., Service request, Handover), the provision of the PC5 QoS parameters via N2 will follow the description as per clause 6.6.2.
Therefore, according to the above text, the QoS-to-PFI mapping at UE is under control of PCF, i.e., via provisioning of QoS rule, which however is not known by RAN.
Observation 1 According to TR 23.786, QoS-to-PFI mapping is not known by RAN.

However, according to previous discussion in RAN2, as captured in TR 38.885, it was assumed that QoS-to-PFI mapping is known by RAN.
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Figure 7-1: SLRB configuration for SL unicast (UE-specific)

In Step 0 of Figure 7-1, the PC5 QoS profile, i.e. a set of specific PC5 QoS parameters, and PC5 QoS rule for each PC5 QoS flow are provisioned to the UE in advance by service authorization and provisioning procedures as in [6]; similarly, PC5 QoS profile for each QoS flow is also provisioned to the gNB/ng-eNB in advance. Then, when packet(s) arrive, the UE can first derive the identifier of the associated PC5 QoS flow(s) (i.e. PC5 QFI) based on the PC5 QoS rules configured in Step 0, and may then report the derived PC5 QFI(s) to the gNB/ng-eNB in Step 3. The gNB/ng-eNB can derive the QoS profile(s) of these reported PC5 QFI(s) based on the provisioning from 5GC in Step 0, and may signal the configurations of the SLRB(s) associated with the PC5 QFI(s) UE reported via RRC dedicated signalling in Step 4. These SLRB configurations may include PC5 QoS flow to SLRB mapping, SDAP/PDCP/RLC/LCH configurations, etc. In Step 5, the UE in the AS establishes SLRB(s) associated with the PC5 QFI(s) of the packet(s) with the peer UE as per gNB/ng-eNB configuration, and maps available packet(s) to the SLRB(s) established. SL unicast transmission can then occur.

Since SA2 has extend the per-flow model to group-cast and broadcast, the above procedure can be applicable correspondingly, in SA2#132:

For NR based unicast, groupcast and broadcast PC5 communication, Per-flow QoS model for PC5 QoS management shall be applied.
We observe different understanding is SA2 on this issue, i.e., whether RAN is aware of the QoS-to-PFI mapping, which however is the premise of RAN2 design:
· If RAN is aware of that, PFI reporting is enough;

· Otherwise, PFI reporting is meaningless, and thus QoS characteristic reporting is needed.
Observation 2 RAN2 assumes RAN being aware of the QoS-to-PFI mapping.

Proposal 1 In order for RAN2 to proceed on the SUI/UAI message design, send a LS to SA2 to ask for RAN awareness of QoS-to-PFI mapping.
Otherwise, there is no doubt that RAN should be in control of the mapping to bearer, either in the form of QoS-to-bearer mapping or in the form of PFI-to-bearer mapping.
2.2 Mapping awareness of RX-UE
Firstly, for QoS-to-bearer mapping, it is mentioned in the TR 38.885 as follows, for unicast
For NR SL unicast, the PC5 QoS flow to SLRB mapping is performed in the SDAP layer of the UE. Some SLRB configurations (including at least SN length, RLC mode and PC5 QoS profile associated with each SLRB) for unicast need to be informed by one UE to the peer UE in SL, when they are (pre-)configured at the UE.

For which the main intention is for RX to derive the RX parameter, but that is not possible for group-cast and broadcast without unicast PC5 signalling – which means the RX parameter setting has to be based on UE implementation for group-cast and broadcast. For the reason of alignment and simplifying, QoS-to-bearer mapping awareness for RX-UE can be avoided for all cases.
Proposal 2 No need for RX-UE to be aware of TX-UE QoS-to-bearer mapping.
For PFI-to-bearer mapping, it was used in Uu for reflective QoS or to control flow-to-bearer mapping at UE:
· For reflective QoS, it is not needed for PC5, since the mapping to bearer can be controlled by the serving RAN of each UE independently.

· For flow-to-bearer mapping, it is controlled by RAN, so no need for further signalling at PC5.

Proposal 3 No need for RX-UE to be aware of TX-UE PFI-to-bearer mapping.

Given the conclusion above, there is no further reason for RX-UE to be aware of the QoS-to-PFI mapping.
Proposal 4 No need for RX-UE to be aware of TX-UE QoS-to-PFI mapping.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
According to TR 23.786, QoS-to-PFI mapping is not known by RAN.
Observation 2
RAN2 assumes RAN being aware of the QoS-to-PFI mapping.


Based on the observations, we propose:
Proposal 1
In order for RAN2 to proceed on the SUI/UAI message design, send a LS to SA2 to ask for RAN awareness of QoS-to-PFI mapping.
Proposal 2
No need for RX-UE to be aware of TX-UE QoS-to-bearer mapping.
Proposal 3
No need for RX-UE to be aware of TX-UE PFI-to-bearer mapping.
Proposal 4
No need for RX-UE to be aware of TX-UE QoS-to-PFI mapping.
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