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1 Introduction

In the LS response from SA2 about unicast, groupcast and broadcast in NR sidelink [1] (S2-1904823), SA2 has asked question to RAN1 and RAN2 about the feedback on the below description of “range” parameter

“The Range value indicates the applicability of the PC5 QoS parameters in PC5 communication, i.e. when the receiving UEs are not within the Range specified distance from the transmitting UE, the communication is best effort, Lower layer (PHY/MAC layer) may use the Range to determine the corresponding packet handling, e.g. HARQ. to achieve the QoS guarantee indicated by PC5 QoS parameters.  
Range is in the unit of meters. UE is configured with the maximum Range value it can use for a particular V2X service. A V2X service may choose to use a lower range value. 

Range is only used for unicast and groupcast communication over PC5 reference point.”

In this paper we discuss the AS layer usage of the QoS parameter “range” and formulate several proposals which can be used as a basis in the reply LS to SA.
2 Discussion
According to the QoS model specified in subclause 5.4.1 in 3GPP TS 23.287 [2], range parameter is used along with the PQI (PC5 5QI) to identify the QoS requirements of a QoS flow and pass down to the AS layers. The introduction of range parameter in NR V2X to associate with a 5QI is new and necessary. It is well known that radio communication suffers SNR degradation and pathloss when range increases. There are theoretic bounds about how much data rate can be achieved, no matter how large the TX power can be used a TX UE. Different from Uu interface, there is no cell-based and handover procedure in side link communication design. Therefore, there is no means for a transmitter to continue sending relaying or re-routing packets to the receiver(s) if they are out of the D2D communication range. Therefore, the QoS characteristics represented by PQI is only meaningful with a certain range. 

Proposal 1
Range parameter is used to control the QoS applicability for a V2X service.
This does not mean that the receiving UEs out of the range are shut off the service; or those UEs are mandated by NR V2X QoS design to drop any reception. Instead, for UEs moving out of range, the QoS should be degraded to a best-effort service. This also aligns with an earlier agreement in RAN2# for NR groupcast:

	Agreement:
· Any UEs configured to receive a group destination Layer 2 ID shall be allowed to receive the groupcast transmission, in regardless of whether it is within or out of the “minimum communication range”.

· Handling of “minimum communication range” in AS layer control of QoS for unicast/groupcast (if needed) is to be discussed in WI phase.


Basically, UEs are not within the range may still be able to decode and receive the packets. What is implied is that there will be no requirement for out-or-range receivers for invoking mechanism to achieve the PQI of this service related to the certain range. For example, the PQI represents a requirement of “Packet Error Rate” of a certain service, UEs will usually use HARQ feedback to ensure this. But for out-of-range receivers, there is no need for them to do that, because this is automatically degraded to “best effort” service. 
Proposal 2
If a receiving UE is out of the “range” (beyond a certain Tx-RX distance), although it may still be able to receive the V2X transmissions, the communication is not subject to the QoS guarantee. Therefore, the receiving UE will treat it as “best-effort.
In the last RAN1#97bis meeting, there is a working assumption as follow in Chairman’s notes [3]:

	Working assumption:
· Regarding the use of TX-RX geographical distance and/or RSRP in determining whether to send HARQ feedback for groupcast
· Support at least the use of TX-RX geographical distance

· FFS whether or not to additionally use L1-RSRP

· Companies are encouraged to perform additional evaulations/analysis




As RAN1 assumes to use the TX-RX geographic distance is used for determining HARQ operation, the range parameter is crucial for this to work. It is very natural to use the range parameter to setup a threshold for the HARQ mechanism to ensure the reliability within a TX-RX distance boundary. HARQ feedback can be triggered based on the upper layer provided range parameter for a given packet.

Proposal 3
Only groupcast and unicast services need to use range parameter.
3 Conclusion
Based on the discussion in section 2 we have following proposals:

Proposal 1
Range parameter is used to control the QoS applicability for a V2X service.
Proposal 2
If a receiving UE is out of the “range” (beyond a certain Tx-RX distance), although it may still be able to receive the V2X transmissions, the communication is not subject to the QoS guarantee. Therefore, the receiving UE will treat it as “best-effort.

Proposal 3
Only groupcast and unicast services need to use range parameter.
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