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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-QFI mapping, and QoS/QFI-to-bearer mapping.
2 Discussion
2.1 PC5 QoS characteristics

In the following, the detailed aspects of PC5 QoS characteristics are considered.
2.1.1 PQI
Till now, only standardized values of PQI are specified, which includes the following aspects, and the related effect are addressed correspondingly.
2.1.1.1 Priority level

As agreed by SA2

The Priority Level has the same format and meaning as that of the ProSe Per-Packet Priority (PPPP) defined in TS 23.285 [8]. 

NOTE: Using the same format for Priority Level and PPPP provides better backward compatibility. 

RAN2 can proceed correspondingly, i.e., use the 8 values of priority, exactly the same way in LTE-V2X, e.g., for UL/SL prioritization, LCP, BSR, sensing procedure, reporting in UAI and etc.
Proposal 1 Use priority level value in PQI like PPPP in LTE-V2X as baseline.
2.1.1.2 Delay Budget
Different from LTE-V2X, for NR-V2X, the PDB is defined in concrete values, e.g., 3 / 10 / 20 / 50 / 60 / 75 / 100 / 150 / 200 / 300 ms, instead of relative value derived from the value of PPPP in LTE-V2X. This is used in legacy procedure like T2 derivation, and UAI reporting.
Proposal 2 Use PDB value in PQI similar to PDB derivable from PPPP in LTE-V2X (i.e., the low PDB is mapped to the high priority PPPP value).
2.1.1.3 PER
Different from LTE-V2X, for NR-V2X, the reliability requirement is defined via concrete value of PER, instead of PPPR as defined in LTE-V2X, e.g., 10^-1/2/4/5. This is used in procedure like BSR, duplication control, SUI reporting as etc.
Proposal 3 Use PER value in PQI similar to PPPR in LTE-V2X.
2.1.1.4 MDBV

MDBV is defined in SA2 as follows:

5.7.3.7
Maximum Data Burst Volume

Each Delay Critical GBR QoS flow shall be associated with a Maximum Data Burst Volume.

Maximum Data Burst Volume denotes the largest amount of data that the 5G-AN is required to serve within a period of 5G-AN PDB (i.e. 5G-AN part of the PDB). The Maximum Data Burst Volume may be signalled with 5QIs to the (R)AN, and if it is not received, a standardized value applies (for standardized 5QIs the value in the QoS characteristics Table 5.7.4) applies.

One proposal is to enforce the MDBV via MCS selection, yet it is not clear in the sense that
· It is not reasonable to enforce it via max MCS level, since higher MCS level in case of good channel quality can help to improve resource efficiency, and secure QoS in a better way, i.e., easier to reach MDBV requirement.
· It is not reasonable to enforce it via min MCS level, since lower MCS level in case of bad channel quality can help to adapt with channel quality variation, and thus avoid re-transmission as much as possible. Higher MCS level can be used after channel quality recovers.

Observation 1 It is not clear how one can restrict MCS level to enforce MDBV requirement.
Proposal 4 No RAN2 stage-3 work is needed for MDBV enforcement.
2.1.2 GFMR/MFBR/LINK-AMBR
For GFBR, it is more meaningful for mode-1, where the resource is under network control. But for mode-2 where the resource is contention-based, there is no way to guarantee the bit rate. What one can do is only to balance the data rate between different flows, e.g., using PBR/BSD during LCP procedure. Still, there is a gap since the LCP is per-bearer, while the GFBR is per-flow. So strictly speaking, this is only helpful in case of one-to-one flow-to-bearer mapping.
For link-AMBR and MFBR, currently, there are generally the functionality at network side, limited to stage-2.
5.7.2.5
Flow Bit Rates

For GBR QoS Flows, the 5G QoS profile additionally include the following QoS parameters:

-
Guaranteed Flow Bit Rate (GFBR) - UL and DL;

-
Maximum Flow Bit Rate (MFBR) -- UL and DL.

The GFBR denotes the bit rate that is guaranteed to be provided by the network to a GBR and Delay Critical GBR QoS Flow, over the Averaging Time Window. The MFBR limits the bit rate that is expected by a GBR QoS Flow (e.g. excess traffic may get discarded or delayed by a rate shaping or policing function at the UE, RAN, UPF).
GFBR and MFBR are signalled on N2 and N11 for each of the GBR QoS Flows.

5.7.2.6
Aggregate Bit Rates

Each PDU Session of a UE is associated with the following aggregate rate limit QoS parameter:

-
per Session Aggregate Maximum Bit Rate (Session-AMBR).

The subscribed Session-AMBR is a subscription parameter which is retrieved by the SMF from UDM. SMF may use the subscribed Session-AMBR or modify it based on local policy or use the authorized Session-AMBR received from PCF to get the Session-AMBR, which is signalled to the appropriate UPF entity/ies to the UE and to the (R)AN (to enable the calculation of the UE-AMBR). The Session-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS Flows for a specific PDU Session. The Session-AMBR is measured over an AMBR averaging window which is a standardized value. The Session-AMBR is not applicable to GBR QoS Flows. In downlink direction, the Session-AMBR is enforced by the UPF. In uplink, the Session-AMBR is enforced by both the UE and the UPF.
Each UE is associated with the following aggregate rate limit QoS parameter:

-
per UE Aggregate Maximum Bit Rate (UE-AMBR).

The UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS Flows of a UE. Each (R)AN shall set its UE-AMBR to the sum of the Session-AMBR of all PDU Sessions with active user plane to this (R)AN up to the value of the subscribed UE-AMBR. The subscribed UE-AMBR is a subscription parameter which is retrieved from UDM and provided to the (R)AN by the AMF. The UE-AMBR is measured over an AMBR averaging window which is a standardized value. The UE-AMBR is not applicable to GBR QoS Flows. The (R)AN enforces the UE-AMBR in both downlink and uplink.
NOTE:
The AMBR averaging window is only applied to Session-AMBR and UE-AMBR measurement and the AMBR averaging windows for Session-AMBR and UE-AMBR are standardised to the same value.
Therefore, a similar way can be adopted, i.e., stage-2 description can be used, without need of further stage-3 work, limited to SA2.
Proposal 5 No RAN2 stage-3 work needed for GFBR, link-AMBR and MFBR enforcement.
2.1.3 Range
According to the latest SA2 agreement
Question to RAN1 and RAN2: SA2 has been discussing the use of Range parameter in the context of V2X services. Current proposal being discussed in SA2 is as follows (not agreed):

“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.”

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.

Considering 
· So far the only progress on range is at RAN1, in order for the decision for HARQ feedback. 
· Since “UE is configured with the maximum Range value it can use for a particular V2X service” indicates that there is no need to further differentiate LCH/SLRB for range requirement within a same service, i.e., PSID, there is no need for RAN2 work.

Proposal 6 RAN2 do not pursue further work on range before further progress in RAN1/SA2.
2.2 QoS modelling in EPC
Furthermore, in RAN2#105, it was agreed that EPC needs to considered as well

· Add “scenario 3 and scenario 4 (MN only)” into the prioritization sentence in TR. 

So the problem is how to handle the SDAP layer and the associated flow-based QoS model in case of EPC. The key issue here is EPC till now cannot support flow-based QoS modelling yet – although in TR 23.786, solution#25 for key issue#13 (Support NR based PC5 communication when UE connects to EPC), SA2 has no clear conclusion on whether the flow-based QoS modelling is to be applied in case of EPC, which would affect the design in RAN2 scope:

· Issue-1: whether the flow-based design is to be applied in case of SL under EPC;

· Issue-2: correspondingly, whether the SDAP layer is necessary in case of SL under EPC;

Observation 2 The QoS modelling for SL in case of EPC is not clear, which however would affect RAN2 design.

Considering the root problem is at SA2 side, a LS would be necessary before further RAN2 progress on this issue. 
Proposal 7 Send a LS to SA2 to ask the QoS modelling for SL (per-flow or per-packet) under EPC.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
It is not clear how one can restrict MCS level to enforce MDBV requirement.
Observation 2
The QoS modelling for SL in case of EPC is not clear, which however would affect RAN2 design.


Based on the observations, we propose:
Proposal 1
Use priority level value in PQI like PPPP in LTE-V2X as baseline.
Proposal 2
Use PDB value in PQI similar to PDB derivable from PPPP in LTE-V2X (i.e., the low PDB is mapped to the high priority PPPP value).
Proposal 3
Use PER value in PQI similar to PPPR in LTE-V2X.
Proposal 4
No RAN2 stage-3 work is needed for MDBV enforcement.
Proposal 5
No RAN2 stage-3 work needed for GFBR, link-AMBR and MFBR enforcement.
Proposal 6
RAN2 do not pursue further work on range before further progress in RAN1/SA2.
Proposal 7
Send a LS to SA2 to ask the QoS modelling for SL (per-flow or per-packet) under EPC.
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