3GPP TSG-RAN WG2 Meeting #106
R2-1906139
Reno, US, 13rd May – 17th May 2019                          (Revision of R2-1904124)
Agenda item:

11.4.6
Source:

Lenovo, Motorola Mobility

Title:

Discussion on QoS management for NR V2X

Document for:

Discussion and Decision

1. Introduction

In RAN2#105 meeting, QoS management issues were discussed and the following agreements had been reached:
	RAN 2#105 Agreements:
· 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.

· 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.

· 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.
· 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.

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

· 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.

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

· For V2X transmission in SL groupcast 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.

· 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.

· 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.

· 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.

· 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.

· 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.

· RLC AM is supported for NR SL unicast.

· Need of admission control in NR SL can be discussed in WI.


Meanwhile, from RAN #83 meeting conclusions [2], L2/3 protocols for QoS support which are including identification of the required L2/3 procedures, information to be sent to NW/UE or peer UE, and UE behaviours, etc. need to be further investigated. 
In this contribution, QoS management issues from RAN2 prospective are discussed.
2. Discussion
The QoS requirements specified for particular NR V2X services will mandate QoS guarantees from the network side. However, the network may not be able to always guarantee the required QoS of the services. A natural reason for this shortcoming is that the latency and/or packet error rate will be fluctuated due to the interference in a radio cell. In such cases, it is critical that the application layer should be notified in a timely manner for adapting dynamic network conditions. Hence, the 5G system should be able to support QoS monitoring/assurance for V2X services. If the required QoS of a given application cannot be met or can be improved further due to the network conditions, the application layers can adjust QoS requirement to support different levels of advance services. Moreover, since advance services for NR V2X have more stringent QoS requirements which include very low latency and very high reliability, this pose a new challenge to the 5G system as several factors could affect the E2E QoS performance such as wireless coverage, 3GPP network node (UPF/RAN/UE) resources, and transport network.  
In legacy LTE V2X, RRC-CONNECTED UE may also report related information to network for better performance, including: geography location information to assist network for sidelink resource allocation, sidelink UE information to request sidelink resources, UE assistance information for SPS configuration, and CBR information for transmission parameter adaptation and so on. However, the existing V2X reporting information cannot reflect the QoS information that the UE actually experienced in, especially for the information such as latency and reliability. There have no QoS related information monitoring and reporting mechanism to assist AS layer to decide whether the QoS requirements can be met. Therefore, it is necessary to design the detailed QoS monitoring and feedback mechanism from AS layer for NR V2X to perform real-time and reliable QoS information interaction with the 5G core network.
Observation 1: The information that QoS requirement can be met or not, cannot be obtained based on the legacy mechanism for NR sidelink service.
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Figure 1. Possible NR V2X sidelink communication scenario

Figure 1 depicts the typical scenario for NR V2X sidelink communication. For in coverage UEs (i.e. UE1, UE2), UE provides PC5 QoS parameters information to the gNB for requesting resources, gNB authorizes the requested PC5 QoS parameters based on the PC5 QoS parameters received from AMF, and then gNB can use the PC5 QoS parameters for PC5 QoS handing; Additionally, for out of coverage UEs (i.e.UE3, UE4), autonomous resources selection mode is operated for these UEs, UE can use the PC5 QoS parameters for QoS handing based on the provisioned information. 
For the case1 that both Tx UE and Rx UE is in gNB coverage, Rx UE can monitor QoS parameters and send the feedback report to gNB. 
For the case2 that Tx UE is in gNB coverage and Rx UE is out of gNB coverage, Rx UE can monitor QoS parameters and send the feedback reports to Tx UE, and Tx UE can forward the reports to gNB if Tx UE operates in network schedule mode. 
For the case 3 that both Tx UE and Rx UE out of gNB coverage, Rx UE can monitor QoS parameters and send the feedback reports to Tx UE. 
For the case4 that Rx UE is in gNB coverage and Tx UE is out of gNB coverage, Rx UE can monitor QoS parameters and send the feedback reports to Tx UE. 
Therefore, we can conclude that Rx UE can trigger QoS feedback reporting to gNB or Tx UE for QoS parameters handling depending on how the Tx UE acquires transmission resource for NR V2X sidelink communication. For Tx UE in network schedule mode, Rx UE can perform QoS parameters monitoring and send the QoS feedback reports to gNB for QoS handling, while for Tx UE in autonomous selection mode, Rx UE can perform QoS parameters monitoring and send the QoS feedback reports to Tx UE for QoS handling.
Proposal 1: RAN2 needs to design QoS monitoring and feedback mechanism for NR V2X sidelink UE to perform real-time and reliable QoS information interaction with 5GC.
· 1) For Tx UE in network schedule mode, Rx UE can perform QoS parameters monitoring and send the QoS feedback reports to gNB for QoS handling.  
· 2) For Tx UE in autonomous selection mode, Rx UE can perform QoS parameters monitoring and send the QoS feedback reports to Tx UE for QoS handling. 
3. Conclusion

In this contribution, we discuss the QoS management for NR V2X, and have following observations and proposals

Observation 1: The information that QoS requirement can be met or not, cannot be obtained based on the legacy mechanism for sidelink service.
Proposal 1: RAN2 needs to design QoS monitoring and feedback mechanism for NR V2X sidelink UE to perform real-time and reliable QoS information interaction with 5GC.

· 1) For Tx UE in network schedule mode, Rx UE can perform QoS parameters monitoring and send the QoS feedback reports to gNB for QoS handling.  
· 2) For Tx UE in autonomous selection mode, Rx UE can perform QoS parameters monitoring and send the QoS feedback reports to Tx UE for QoS handling. 
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