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1	Introduction
To support 5G V2X services, 28 use cases and their performance requirements are studied in TR 22.886 [1]. TS 22.186 [2] further defines five categories of requirements and five level of automations to better group various V2X service requirements, which are characterized by: 
· Payload (Bytes);
· Transmission rate (Message/Sec);
· Maximum end-to-end latency (ms);
· Reliability (%);
· Data rate (Mbps);
· Minimum required communication range (meters). 
3GPP systems (LTE and NR), including both Uu and sidelink (SL) interfaces, is expected to fulfil the required KPIs. This paper assesses the feasibility of using current Uu and sidelink QoS management for V2X services support and proposes the potential enhancements. 
[bookmark: _Ref178064866]2	QoS Management for Uu
QoS management for Uu interface is specified in TS 23.501 [3] based on QoS parameters, i.e. 5QI, ARP, RQA, GFBR, MFBR, notification control and maximum packet loss rate. Before establishing a QoS flow, which corresponds to a radio bearer, admission control is performed. In case there are not enough free resources, the QoS flow may be rejected or an existing QoS flow may be preempted depending on its ARP. Assuming the QoS flow is accepted, it will be further treated in the network according to other QoS parameters. Note that a 5QI value corresponds to multiple QoS characteristics, namely resource type (GBR, Delay critical GBR or Non-GBR), priority level, packet delay budget, packet error rate, averaging window, and maximum Data Burst Volume (for Delay-critical GBR resource type only). Table 1 gives a comparison between V2X KPIs and 5GS QoS parameter/characteristics. It indicates that most of the V2X KPIs are already covered in 5G System (5GS) except transmission rate and minimum required communication range. Transmission rate can be determined by the network based on the data rate, latency, and payload requirements. Minimum required communication range is not a necessary QoS characteristic, which could be reflected by the destination address carried in the packet header, e.g. zone address in a geo-network. Relevant work regarding 5GS QoS framework for Uu is ongoing in SA2. Potential RAN enhancements for V2X may be developed based on inputs from SA2.
[bookmark: _Ref520804428]Table 1: Comparison between V2X service KPI and 5GS QoS parameter/characteristic
	V2X service KPI
	5GS QoS parameter/characteristic

	Payload
	Maximum data burst volume

	Transmission rate
	N/A

	Maximum end-to-end latency
	Packet delay budget

	Reliability
	Packet error rate

	Data rate
	GFBR/MFBR

	Minimum required communication range
	N/A



[bookmark: _Ref520821847][bookmark: _Toc521686053]V2X service KPIs are already covered in 5GS QoS management for Uu.
[bookmark: _Toc521672664][bookmark: _Toc521672729][bookmark: _Toc521672765][bookmark: _Ref520890963][bookmark: _Toc521686056]5GS QoS framework is used for V2X services over Uu-interface. 
[bookmark: _Ref189046994]3	QoS management for SL
In LTE Release 14/15, QoS management for SL is based on PPPP and/or PPPR which are defined in TS 23.303 [4]. PPPP indicates the relative priority and reflects the latency requirement. PPPR describes the required reliability level with range from 1 to 8. Each generated V2X application packet will be configured with a PPPP value and optionally with a PPPR value. The packet will be treated in the lower layers according to PPPP/PPPR. Within one UE, packets with lower PPPP, meaning a low latency requirement, will be transmitted first. Among multiple UEs, packets with lower PPPP/PPPR can be transmitted using same resources occupied by other UEs for higher PPPP packet transmissions. In LTE SL, the mapping between priority and LCID is left for UE implementation. It means there is no unified QoS handling rule among UEs and greedy UEs are allowed to assign lowest PPPP value to their generated packets.
[bookmark: _Toc521672672][bookmark: _Ref520907511][bookmark: _Toc521686054]LTE SL UEs may handle logical channel prioritization differently depending on their implementations.
[bookmark: _Ref520907604][bookmark: _Toc521686057]A unified QoS handling rule, e.g. map a packet to a corresponding QoS flow, shall be used for NR SL UEs. 
Besides, there is no explicit admission control mechanism in SL. Currently, when channel is full, UEs with low PPPP packets are allowed to transmit using those resources occupied by other UEs with high PPPP packets. As a consequence, severe collision will occur until collided transmitters drive far away from each other or a UE reselects its resource. A more concrete admission control is needed in SL, such that a V2X service, which maps to one radio flow, only activates if there are enough free resources available.
[bookmark: _Toc521672674][bookmark: _Ref520822084][bookmark: _Toc521686055]A more concrete admission control mechanism in SL is needed.
[bookmark: _Ref520822134]To enhance the admission control in SL, pre-emption mechanism is needed to drop low priority packet transmissions when high priority packet transmission is requested and there are not enough free resources. That is, if the gNB is able to monitor the utilization of the resources by SL UEs, it may pre-empt transmissions of packets with low priority and dedicate the resources freed for newly arrived packets with higher priority. 
[bookmark: _Toc521672667][bookmark: _Toc521672732][bookmark: _Toc521672768][bookmark: _Toc521686058]RAN1 studies mechanisms to allow the gNB to monitor the resource utilization of SL UEs and mechanisms to allow the gNB to pre-empt transmissions of SL UEs.
[bookmark: _Ref520822143][bookmark: _Toc521686059]In Mode4, a pre-emption signalling can be designed. UEs with high priority packets can pre-empt some resources used for low priority packets before starting its own transmission.  
[bookmark: _Ref521656710][bookmark: _Toc521686060]RAN1 assumes that RAN2 leads the studies on enhancing SL QoS management including unifying QoS handling and introducing proper admission control functionality.
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	V2X service KPIs are already covered in 5GS QoS management for Uu.
Observation 2	LTE SL UEs may handle logical channel prioritization differently depending on their implementations.
Observation 3	A more concrete admission control mechanism in SL is needed.
Based on the discussion in the previous sections we propose the following:
Proposal 1	5GS QoS framework is used for V2X services over Uu-interface.
Proposal 2	A unified QoS handling rule, e.g. map a packet to a corresponding QoS flow, shall be used for NR SL UEs.
Proposal 3	RAN1 studies mechanisms to allow the gNB to monitor the resource utilization of SL UEs and mechanisms to allow the gNB to pre-empt transmissions of SL UEs.
Proposal 4	In Mode4, a pre-emption signalling can be designed. UEs with high priority packets can pre-empt some resources used for low priority packets before starting its own transmission.
Proposal 5	RAN1 assumes that RAN2 leads the studies on enhancing SL QoS management including unifying QoS handling and introducing proper admission control functionality.
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