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1 Introduction

A new study item of NR V2X was approved in RAN plenary #80 meeting [1] to study V2X enhancements over Rel-14 and Rel-15 LTE V2X, as potential one of Rel-16 NR features. The enhancement features, identified as eV2X services in SA1, include 25 uses cases for V2X services in four use case groups: vehicles platooning, extended sensors, advanced driving, and remote driving. The detailed descriptions of each use case group is provided as below.
· Vehicles Platooning enables the vehicles to dynamically form a platoon travelling together. All the vehicles in the platoon obtain information from the leading vehicle to manage this platoon. These information allow the vehicles to drive closer than normal in a coordinated manner, going to the same direction and travelling together. 

· Extended Sensors enables the exchange of raw or processed data gathered through local sensors or live video images among vehicles, road site units, devices of pedestrian and V2X application servers. The vehicles can increase the perception of their environemnt beyond of what their own sensors can detect and have a more broad and holistic view of the local situation. High data rate is one of the key characteristics.

· Advanced Driving enables semi-automated or full-automated driving. Each vehicle and/or RSU shares its own perception data obtained from its local sensors with vehicles in proximity and that allows vehicles to synchronize and coordinate their trajectories or manoeuvres. Each vehicle shares its driving intention with vehicles in proximity too. 

· Remote Driving enables a remote driver or a V2X application to operate a remote vehicle for those passengers who cannot drive by themselves or remote vehicles located in dangerous environments. For a case where variation is limited and routes are predictable, such as public transportation, driving based on cloud computing can be used. High reliability and low latency are the main requirements.
Based on the SID [1], RAN1 shall study NR sidelink design under these aspects:

	· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 

· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)

· Study sidelink synchronization mechanism

· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols
· Evaluate whether Rel-15 NR Uu and LTE Uu interfaces will support advanced V2X use cases

· Identify enhancements, if any, that are needed to meet advanced V2X use cases

NOTE: Also consider other Rel-16 NR and LTE SI/WI enhancements to avoid overlap.
· QoS management [RAN1, RAN2]:

· Study technical solutions for QoS management of the radio interface (including both Uu and sidelink) used for V2X operations based on input from SA2


In this paper, we give some considerations on NR V2X QoS management. 
2 Discussion
2.1 Advanced V2X use cases
In the TS 22.886, SA1 has identified 25 use cases for advanced V2X services, which are categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving. The key performance requirements are summarized in Table 1.
Table 1: Key performance requirements of four use case groups

	Use case group
	Descriptions
	Key performance requirements

	Platoon operation
	Enables the vehicles to dynamically form a platoon travelling together.
	· Broadcast, groupcast and unicast;

· 50-1200 bytes, 40 ~ 100Hz, 10 ~ 25ms, 90% ~ [99.99%], less than 100m;

· [6500]bytes, [50]Hz, [20]ms, high reliability, [10] sec * max relative speed ;

· [65]Mbps, [50]Hz, [20]ms, high reliability, [5] sec * max relative   speed ;

	Advanced driving
	Enables Conditional/Full automated driving, vehicles share their own perception data with other vehicles in proximity, to synchronize and coordinate their driving trajectories.
	· Broadcast;

· [6500]bytes, [10]Hz, [100]ms, high reliability, [10] sec * max relative speed;

· [53]Mbps, [10]Hz, [100]ms, high reliability, [5] sec * max relative speed;

· [10]Mbps and message size range up to [2]M bytes, [100]Hz, [10]ms,[99.99%];

· [30]Mbps, [3]ms, [99.999%], [500]m;

· DL broadcast: [0.5]Mbps, UL unicast:[50]Mbps, [50]Hz, [20]ms

	Extended sensor
	Enables exchange of raw or processed sensor data to build collective situational awareness.
	· Broadcast, unicast;
· [1600]bytes, [10]Hz, [100]ms, [99%], [1000]m;

· [10] ~ [25]Mbps, [20] ~ [100]Hz, [10]~ [50]ms, [90%], [100]m;

· [700]Mbps, [100]Hz, [10]ms, [99.99%], [500]m

· [x]-[1]Gbps, [3]-[50]ms, [99%-99.999%], [50]-[1000]m

	Remote driving
	Enables a remote driver or a V2X application to operate a remote vehicle.
	· Unicast;（eURLLC）
· DL :1Mbps, UL: 20Mbps, 5ms, 99.999%;

· DL :[1]Mbps, UL: [25]Mbps, [20]ms, [99.999%];


2.2 NR V2X QoS impacts to RAN2
In the research of QoS management, RAN1#94 meeting has approved the following agreements:
Agreements:

· From RAN1 perspective, at least the following QoS-related parameters relevant to physical layer studies are considered: 

· Priority 

· latency

· reliability
For eV2X and NR V2X, the service requirements were captured in TS 22.186 and 22.886. The performances KPIs for eV2X and NR V2X were specified with the following parameters:
-
Payload (Bytes);

-
Transmission rate (Message/Sec);

-
Maximum end-to-end latency (ms);

-
Reliability (%);

-
Data rate (Mbps);

-
Minimum required communication range (meters).

In 5GS, the 5G QoS model based on QoS flow was adopted to meet the requirements of 5G. The 5G QoS model can support multi RAT with unified QoS model and support various services in future via the large number of QoS flows.
The 5G QoS model supports both GBR QoS flows and Non-GBR QoS flows. A two-level mapping is used. The first level mapping locates in NAS layer, which is in the charge of the mapping from the data packets of applications to QoS flows. The second level mapping locates in AS layer is in the charge of the mapping from QoS flow to DRB. The QoS Flow ID (QFI) is used to identify one QoS flow within one PDU session, and the QoS flow is mapped to Data Radio Bearer (DRB) based on QFI in AS layer. Furthermore, the NR QoS framework in AS layer supports the 5G QoS flow model very well through mapping of QoS flow to DRB, various LCH configurations, duplication and LCP, etc.
QoS managements in NAS and AS for 5G base on QoS parameters specified in TS 23.501 [2], i.e. 5QI, ARP, RQA, GFBR, MFBR, QFI, etc. In this, a 5QI is a scalar that is used as a reference to 5G QoS characteristics. Note that multiple QoS characteristics of 5QI value includes 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 2 Comparison between V2X service KPI and 5QI QoS parameter/characteristic

	eV2X/NR V2X service KPI
	5QI 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


Table 2 [3] gives a comparison between eV2X/NR V2X KPIs and NR QoS parameter/characteristics. It indicates that most of the eV2X/NR V2X KPIs can be covered by NR 5QI except transmission rate and minimum required communication range. Transmission rate can be obtained based on payload, data rate and latency. Minimum required communication range is not a necessary QoS characteristic [4]. 
Based on the above analysis, we think that NR QoS framework can be as a baseline for QoS of NR V2X sidelink communication.

Proposal 1: Take NR QoS framework as a baseline for QoS of NR V2X sidelink communication.
Considering the NR V2X capable UEs, there are three different types of sidelink traffic: broadcast, groupcast, and unicast.

For unicast type of traffic, it can use same NR QoS framework as that of Uu, i.e. each of the unicast link could be treated as a Data Radio Bearer, and QoS flows could be associated with it. 

Similar consideration applies to groupcast traffic, as the groupcast traffic can be treated as a special case of unicast, i.e. a kind of unicast with multiple defined receivers of the traffic. 
In NR PC5 user plane, the policy of QoS flow to Data Radio Bearer mapping can be configured by the network or can be decided by UE itself for the unicast and groupcast.
For broadcast traffic, QoS mechanism is still under studying. Therefore, each of the broadcast message may have different characteristics according to the application requirements. The 5QI may be used in the similar manner as that of the PPPP/PPPR, i.e. to be tagged with each of the packet. 5QI is able to represent all the characteristics needed for the PC5 broadcast operation, e.g. latency, priority, reliability, etc. Using 5QI instead of PPPP/PPPR in LTE V2X. As a result, the UE shall map the packets to the broadcast based on the 5QI.
Proposal 2: For NR PC5, how to map QoS flow to DRB or packet to Broadcast needs further study.

In NR QoS framework, there are many differences compared with LTE such as supporting of QoS flows, different numerologies, concepts of BWP and slice. Some new features such as duplication and LCP procedure enhancements (e.g. mapping restrictions for logical channel) were introduced to support these new requirements. 

In NR V2X QoS management, the new features introduced in NR QoS framework should be considered to support the NR V2X service. 
Proposal 3: New features introduced in NR QoS framework should be considered in NR V2X sidelink QoS mechanism, such as duplication and LCP enhancements.

3 Conclusion

In this contribution, we present our views on Sidelink enhancement in NR-U. Based on above discussion, we have the following proposals:
Proposal 1: Take NR QoS framework as a baseline for QoS of NR V2X sidelink communication.
Proposal 2: For NR PC5, how to map QoS flow to DRB or packet to Broadcast needs further study.

Proposal 3: New features introduced in NR QoS framework should be considered in NR V2X sidelink QoS mechanism, such as duplication and LCP enhancements.

4 Reference
[1] 
RP-181480, “New SID: Study on NR V2X”, Vodafone, June 2018

[2]   3GPP TS 23.501, System architecture for the 5G system
[3]   R1-1809312, “QoS framework for NR V2X”, Ericsson, August 2018
[4]   3GPP TR 23.786, Study on architecture enhancements for EPS and 5G system. 

4/4


