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1. Introduction
In the RAN1 #94 meeting, RAN1 had below agreements for QoS management and resource allocation mechanism [1].

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

· Priority 

· latency

· reliability


	Agreements:
· At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication

· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)

· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources


In the RAN1 #94bis meeting, RAN1 further agreed for QoS management as following [2].

	Agreements:

RAN1 studies further how to use 

· priority, 

· latency,

· reliability,

· minimum required communication range (as defined by higher layers) if agreed to use
in the physical layer aspects of at least 

· resource allocation and 

· congestion control and 

· resolution of in-device coexistence issues and 

· power control


From above agreements, RAN1 leaves decision on whether to specify one of the QoS-related parameters i.e., minimum required communication range up to higher layers. In this contribution, we discuss the need of communication range as one QoS-related parameter and provide our views on how to achieve it from resource allocation perspective for both mode 1 and mode 2.
2. Discussion
In Rel-14 LTE V2X, the Minimum required communication range is captured as following [3].

---------------------------------------------------------- FROM 22.185 ------------------------------------------------------------------
5.2.4
Range Requirements
[R-5.2.4-001]
The E-UTRAN shall be capable of supporting a communication range sufficient to give the driver(s) ample response time (e.g. 4 seconds).
---------------------------------------------------------- END 22.185 ------------------------------------------------------------------
From the above text, we can see that there is no specified value for the communication range requirements. The reason behind it is that the main use cases in Rel-14 LTE V2X are for basic safety purpose. The V2X packets are targeted for all sounding UEs with best efforts. 
In Rel-15, when it comes to the advanced V2X services, i.e., vehicles platooning, extended sensors, advanced driving and remote driving, the consolidated performance requirements for the Minimum required communication range are summarized as below [4]. 

Table 1 Minimum required communication range for advanced V2X
	Use Case
	Minimum required communication range (typical value, meters)

	vehicles platooning
	350

	advanced driving
	700

	extended sensors
	1000

	remote driving
	N/A


Observation 1: specific values are defined for the minimum range requirements for most advanced V2X services (vehicles platooning, extended sensors, advanced driving). 
Some companies may argue these range requirements can be implemented by the Target geographical area in the application layer, which is illustrated in the following text [5].  
· Target geographical area is more general than communication range:

If higher layer requests geocast (e.g. ETSI ITS GeoNetworking) then the geographical area should be provided, range is not sufficient. If the higher layer does not request geocast but provides a communication range then the “Target geographical area” can be a circle with radius set to the communication range and centered on the vehicle.
From our viewpoint, the exact geographical location is achieved by GNSS technology (e.g., GPS) in the UE. The application may not work well when the UE encounters weak GPS signal e.g., it moves into a tunnel for some time.  However, there is no such limitation for wireless signal over sidelink between two UEs. What’s more, regarding how to achieve the range requirements, SA1 also captures that it should be within the 3GPP responsibility instead of leaving it up to application layer [4].

---------------------------------------------------------- FROM 22.186 ------------------------------------------------------------------
5.1
General Requirements

[R.5.1-001]
The 3GPP system shall be able to control the communication range for a message based on the characteristic of the messages transmitted by a UE supporting V2X application.

---------------------------------------------------------- END 22.186 ------------------------------------------------------------------
Observation 2: 3GPP should be able to fulfill the minimum communication range requirements for a message instead of leaving it up to application layer.
In addition, different minimum communication range requirements impact transmission power, carrier/resource pool selection, code rate and so on.  Thus it is beneficial to introduce the minimum communication range as one of QoS parameters for AS layer.
Proposal 1: The minimum communication range for a message should be introduced as one of QoS parameters to AS layer.
In LTE V2X, the concept of per-packet QoS (PPPP and PPPR) were used. However, TS 23.501 defines the concept of QoS flows. In RAN1#94 meeting, this issue has been discussed but no final agreements were agreed. If proposal 1 is confirmed, the QoS concept of minimum communication range would need to be discussed. From our understanding, we prefer the per packet for minimum communication range and the related LTE V2X mechanism can be reused. Then an LS should be sent to inform SA2 about our decision.
Proposal 2: The QoS concept for minimum communication range can be per packet and an LS should be sent to inform SA2 about our decision.
Basically, the communication range is bounded to many factors in the AS layer, e.g., frequency range, transmission power etc. Therefore, appropriate radio resources as well as the transmission parameters are needed to guarantee the required communication range. For mode 1, it is that the gNB configures radio resources to the UE, thus it is necessary that some assistance information about the communication range requirement is reported to the gNB before scheduling. For mode 2, it is the UE autonomously selects radio resources and the transport format when there are packets from application layer. In such case, some carrier/resource pool selection as well as transport format selection principles should be considered in order to fulfill the communication range requirements. The detailed solutions can be FFS.
Proposal 3: RAN2 should study the minimum communication range impacts to mode 1 and mode 2 resource allocation mechanisms.
3. Conclusion

In this contribution, we discuss the Minimum required communication range, then we have the following observations and proposals:

Observation 1: specific values are defined for the minimum range requirements for most advanced V2X services (vehicles platooning, extended sensors, advanced driving). 
Observation 2: 3GPP should be able to fulfill the minimum communication range requirements for a message instead of leaving it up to application layer.
Proposal 1: The minimum communication range for a message should be introduced as one of QoS parameters to AS layer.
Proposal 2: The QoS concept for minimum communication range can be per packet and an LS should be sent to inform SA2 about our decision.
Proposal 3: RAN2 should study the minimum communication range impacts to mode 1 and mode 2 resource allocation mechanisms.
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