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1. Introduction

RAN2#105 meeting made the following agreements on NR PC5 QoS:
Agreements on QoS:

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.
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.
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.

In this contribution, we further discuss how to realize NW configured SLRB configurations for SL unicast, groupcast and broadcast.
2. Discussion

In [1], the QoS managements for SL unicast, groupcast and broadcast were introduced:
	7
QoS management

…
For SL unicast, groupcast and broadcast, QoS parameters of V2X packets are provided by upper layers to the AS. For SL unicast, the SLRBs are (pre-)configured based on the signalling flows and procedures shown in Figures 7-1 and 7-2. The per-flow QoS model described in [6] is assumed in upper layers.
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0. [5GC to UE] Service authorization and provisioning with PC5 QoS rules and PC5 QoS profiles

[5GC to NG-RAN] Provision of PC5 QoS profile of each PC5 QoS flow for this UE

2. Upper layers map the 

packet(s) to PC5 QoS flow(s) via 

PC5 QoS rules, and pass the 

packet(s) down  to the AS with 

associated QoS flow identifier(s) 

(i.e. PC5 QFI).

1. Packet(s) arrive

3. Request for SLRB configuration (Identifier(s) 

of PC5 QoS flow)

4. Configurations of SLRB(s) (QoS flow to SLRB 

mapping, PDCP/RLC/LCH config., etc.)

6. L2/L1 processing and 

data transmission in SL.

5.  As per configuration received 

above, AS establishes SLRB(s) 

corresponding to the PC5 QoS 

flow(s) with the peer UE, and 

maps the packet(s) to the 

SLRB(s) established 


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.

NOTE: How the PC5 QFI is defined is up to SA2 WG2.

For V2X sidelink transmission in SL groupcast and broadcast, the SLRB configurations are (pre)configured based on the signalling flows and procedures shown in Figure 7-3, Figure 7-4 and Figure 7-5 below.  For SL groupcast and broadcast, the per-packet QoS model described in [6] is assumed in the upper layers; particularly, PQI and other potential QoS parameters (if any) are set by the UE's upper layers to represent a set of per-packet PC5 QoS parameters, i.e. the PC5 QoS profile, which are tagged on each V2X packet submitted to the AS.
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2. Upper layers set PC5 QoS 

profile(s) (e.g. PQI, etc.) of the 

packet(s), and pass the packet(s) to 

the AS with associated PC5 QoS 

profile(s).

1. Packet(s) arrive.

3. Request for SLRB configuration (PC5 QoS 

profile(s), e.g. PQI, etc.)

4. Configuration of SLRB(s) (PC5 QoS profile to 

SLRB mapping, PDCP/RLC/LCH config., etc.)

6. L2/L1 processing and 

data transmission in SL.

5. AS establishes the SLRB(s) 

associated with the PC5 QoS 

profile(s) as per configurations 

received, and maps the packet(s) to 

the  SLRB(s) established. 


Figure 7-3: SLRB configuration for SL groupcast and broadcast (UE-specific)

In Figure 7-3, steps 1-2, the PC5 QoS profile of each arriving V2X packet is set by the upper layers and submitted to the AS. In Step 3, the UE may report the PC5 QoS profile(s) of the packet(s) to the gNB/ng-eNB, and requests the configuration of the SLRB(s) associated with these PC5 QoS profile(s) reported. In response, the gNB/ng-eNB may signal the configurations of the SLRB(s) associated with the PC5 QoS profile(s) reported via RRC dedicated signalling; these SLRB configurations may include PC5 QoS profile to SLRB mapping, PDCP/RLC/LCH configurations, etc. In Step 5, the UE in the AS establishes SLRB(s) associated with the QoS profile of the packet(s) as per gNB/ng-eNB configuration, and maps the packet(s) to the SLRB(s) established. SL groupcast or broadcast transmission can then occur.


In the Step 3 of the procedure for NW configured SLRB configuration, the UE provides PC5 QoS flow identities (for SL unicast) or PC5 QoS profiles (for SL groupcast and broadcast) to the gNB. In response to the request, the gNB signals the UE with the configurations of the SLRB(s) associated with the reported PC5 QFI(s) or the PC5 QoS profiles.
In RAN2#104 meeting, we agreed that the UE assistance reporting mechanism for LTE V2X sidelink communication is taken as the baseline for NR V2X. 
Agreements

9:
To report the traffic pattern(s) for NR V2X sidelink communication, UE assistance information reporting is needed (at least for periodic traffic pattern). The UE assistance reporting mechanism for LTE V2X sidelink communication is taken as the baseline. RAN2 to further discuss whether/what new information is needed in UE assistance information for NR V2X sidelink communication, on top of the LTE baseline, based on the conclusion of QoS discussion.

In LTE V2X, the UE assistance reporting mechanism is a two-step procedure that the UE transmits UE assistance information to the eNB and the gNB configures SL SPS configuration for the UE. For NR V2X, the procedure for NW configured SLRB configuration is also like a two-step procedure that the UE transmits a request for SLRB configuration to the gNB and the gNB configures the SLRB configuration for the UE. We think such UE assistance reporting mechanism can be used to realize the Step 3 in the procedure for NW configured SLRB configuration for NR V2X unicast, groupcast and broadcast. Therefore, we propose:
Proposal 1:
UE assistance information for NR V2X sidelink communication is used to request SLRB configurations for SL unicast, groupcast and broadcast.

According to TS36.331, the UEAssistanceInformation-v1530 further includes two IEs i.e. trafficDestination-r15 and reliabilityInfoSL-r15. The IE reliabilityInfoSL-r15 indicates the traffic reliability (PPPR) for LTE V2X SL. Since NR V2X uses PC5 5QIs (PQIs) to identify the QoS characteristics for NR V2X services, such IE reliabilityInfoSL-r15 is not needed for NR V2X SL. Instead of including the IE used to indicate the traffic reliability, the UE assistance information for NR V2X sidelink communication can include IE used to indicate the PQIs. Therefore, we propose:
Proposal 2:
The UE assistance information for NR V2X sidelink communication includes an IE indicating at least one sidelink destination and an IE indicating at least one PQI associated with each sidelink destination.
3. Conclusion
We propose the following:

Proposal 1:
UE assistance information for NR V2X sidelink communication is used to request SLRB configurations for SL unicast, groupcast and broadcast.

Proposal 2:
The UE assistance information for NR V2X sidelink communication includes an IE indicating at least one sidelink destination and an IE indicating at least one PQI associated with each sidelink destination.
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