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1. Introduction
In RAN#80, the new SI named “Study on NR V2X” [1] was approved to study the enhancement to support advanced V2X services which are captured in TR 22.886 [2]. One of the objectives for NR V2X design is to study technical solutions for QoS management of the radio interface (including both Uu and sidelink) used for V2X operations based on input from SA2. Besides, resource pool configuration also needs further study in NR V2X. The transport of V2X messages with different performance requirements for the 3GPP system has been captured in [2]. According to [2], the authorization in network side is required to prevent malicious UEs, and inter-system mobility, such as handover, needs to be considered in NR V2X.

In this contribution, we mainly discuss QoS, resource pool configuration, authorization and handover in NR V2X.

2. Discussion

2.1 QoS
窗体底端

SA1 has identified 28 use cases for advanced V2X services [2], which can be categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving. Different V2X scenarios require the transport of V2X messages with different performance requirements for the 3GPP system. In general, the requirements are specified in terms of Payload (from 50 to 12000 bytes), Transmission Rate (from 2 to 50 message/sec), Maximum end-to-end latency (from 3 to 500 ms), Reliability (from 90% to 99.999%), Data rate (from 0.5 to 1000 Mbps) and Minimum required communication range (from 50 to 1000 meters).
In LTE R14/R15 V2X, QoS management over PC5 is based on PPPP and PPPR, which only addresses priority, latency and reliability while other QoS requirements such as transmission rate/data rate and communication range are not addressed. Therefore, PC5 QoS scheme should be enhanced or redesigned to meet the more stringent QoS requirements for advanced V2X services.

The 5G QoS model specified in TS 23.501 for NR Uu is based on QoS flows. When a new QoS flow is to be transmitted, admission control is performed by gNB. In case there are not enough radio resources available, the QoS flow may be rejected or an existing QoS flow may be preempted depending on its ARP. If the QoS flow is accepted, the corresponding data traffic will be scheduled and transmitted in the network according to other QoS parameters, such as GFBR/MFBR, AMBR and so on.

QoS flow concept similar as Uu QoS model can be considered for PC5 QoS management. For RRC connected UE, network may control whether a new PC5 QoS flow is allowed to be transmitted. When a new PC5 QoS flow is available for transmission and PC5 resources request from UE is received, gNB can acquire PC5 based QoS parameters from AMF. Then gNB can perform admission control or resource configuration for sidelink transmission according to the PC5 based QoS parameters obtained from AMF.

Proposal 1: It is suggested that gNB can obtain PC5 related QoS parameters from AMF for admission control or resource configuration of sidelink transmission.

2.2 Resource pool configuration

窗体顶端

Considering the possible scenario that two adjacent cells belong to different gNBs. If the cell edge UE can know the receiving resource pool information of the two cells, it can realize inter-cell sidelink reception once entering the adjacent cell from the original cell. In R14/R15 LTE V2X, it is assumed that eNB could obtain the inter-cell sidelink resource pool configuration from OAM. However, given the fact that OAM generally manages the gNBs of one PLMN and may not be aware of the sidelink resource configuration of the neighboring gNB of another PLMN, it is more flexible that gNBs could exchange V2X resource pool information of neighboring cells via Xn interface. 

Proposal 2: It is suggested that gNBs exchange detailed V2X resource pool configuration via Xn interface. 

2.3 Authorization
Since the gNB does not know that UEs are subscribed and/or authorized for V2X communication. Malicious UEs would lead to an exhaustion of network radio resources. To help the gNB to make a decision to prevent malicious UEs, the authorization in network side is necessary. In R14 V2X, the MME indicates the UE authorization status to the eNB. When the UE requests resources from the eNB, the eNB checks the UE's authorization information according to the V2X service authorized IE in the UE context obtained from the MME. If the UE is authorized, the eNB configures the corresponding resource for the UE. Similarly, for NR V2X, it is suggested that gNB can obtain V2X UE-related authorization information from the AMF and/or via Xn interface, and verify whether the UE is authorized when the UE requests NR sidelink resources.
Proposal 3: In NR V2X, it is suggested that the V2X authorization information is provided from the AMF and/or via Xn interface to the gNB.
2.4 Handover
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In R14 V2X, in order to meet the V2V service delay requirement and reduce the V2V service interruption time, RAN2 agreed that the receiving resource pool and synchronization information of the target cell, and the exceptional pool information are carried in the handover command. After receiving the handover command and synchronizing with the target cell, the UE may use the exceptional pool and the receiving resource pool indicated in the message to perform V2V transmission and reception. 

Since the V2X service is not unified in the whole network during the network deployment process, the frequency of some area supports the V2X service while the adjacent area does not support the V2X service. When the UE moves, it is necessary to make a selection for the cell that supports these frequencies. UE may also support the unicast service, the V2X service, and the multicast broadcast service. Therefore, gNB needs to know the support of the neighboring cell and the V2X service selection information of the UE in case the target cell selected may not be suitable for the UE, thereby causing the handover to fail.
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Proposal 4: The handover enhancement in R14 V2X can be considered as baseline for NR V2X system. Further enhancement for handover is FFS.

3. Conclusion
In this contribution, we mainly discuss QoS, resource pool configuration, authorization and handover in NR V2X. And we have the following proposals:

Proposal 1: It is suggested that gNB can obtain PC5 related QoS parameters from AMF for admission control or resource configuration of sidelink transmission.
Proposal 2: It is suggested that gNBs exchange detailed V2X resource pool configuration via Xn interface. 

Proposal 3: In NR V2X, it is suggested that the V2X authorization information is provided from the AMF and/or via Xn interface to the gNB.
Proposal 4: The handover enhancement in R14 V2X can be considered as baseline for NR V2X system. Further enhancement for handover is FFS.
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