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Abstract of the contribution: The paper is to propose the definition of Range.
Discussion
In the Reply LS to SA2 on use of Range parameter in NR sidelink (R1-1905944) from RAN1, RAN1 has confirmed its agreement that 
TX-RX distance (i.e., the distance between the transmitter UE and the receiver UE) is used at least in an operation of option 1 for sidelink HARQ feedback in groupcast. In this operation, the receiver decides whether to transmit HARQ feedback for a PSSCH based on the TX-RX distance and the communication requirement.
However, on the Range usage in broadcast, RAN1 earlier discussed how range could be used for broadcast, but discussion stopped since SA2 excluded range for broadcast.

On evaluating whether&how Range is applied to broadcast, there are 2 issues to be considered:

1. How reliability is achieved?

2. Can it be assumed that range is fixed and known for a given service, or can it change dynamically?

1. How reliability is achieved?
PER is an important QoS characteristics to achieve reliability, and the purpose of the PER is to allow for appropriate link layer protocol configurations (e.g. number of re-transmissions, RLC and HARQ in RAN of a 3GPP access) and transmission power. 
For PC5 QoS model, PER is not meaningful without the consideration of range (distance between TX and RX). For broadcast, if e.g. the higher layer provides a QoS requirement of 1 % PER, without any indication to which range/which set of receiver UEs this PER requirement applies, then how should this be interpreted? Even in a simulation it would not be clear how to measure PER. It seems obvious that, as the distance between transmitter and receivers increases, the PER will eventually reach 100 %.
Even if HARQ feedback is not applied to broadcast, the range can be relevant to the number of re-transmissions or transmission power at the TX UE.
Observation 1: Range can also be applied to broadcast to achieve PER.
Proposal 1: For NR based unicast, groupcast and broadcast PC5 communication, Range can be applied.
2. Can it be assumed that range is fixed and known for a given service, or can it change dynamically?

This question arose in RAN1 during discussion of TX-RX distance-based HARQ feedback for groupcast:

The RX UE has to know the range (so it can compare TX-RX distance to range when deciding if it should send HARQ feedback); the following views were expressed in RAN1:

Option 1: Some companies propose to explicitly signal range in the SCI

Option 2: Other companies assume that the RX UE can work out from the “service” what the range is and hence there is no need to signal range explicitly

For Option 1, dynamic change of range by the TX UE is naturally supported

For Option 2, it is not clear how change of range would work; some supporters of Option 2 assume that range is fixed for a given service and never changes; others argue that change of range, if needed, could be done by signalling above layer 1 or by change of service id (which results in change of layer 1 destination id)

In SA1’s TR 22.886, the required range depends on relative speed, e.g.

5.10 Information sharing for partial/ conditional automated driving

[PR.5.10-009] The 3GPP system shall be capable of supporting a communication range sufficient to give the predictive information to the vehicles in proximity (e.g. [10] sec * (maximum relative speed) [m/s]).

While the tables in SA1’s TS 22.186 list specific values of “Min required communication range” for the various services, the footnotes state e.g. “This is obtained considering UE speed of 130km/h”, which seems to imply that this can be speed-dependent.

ETSI ITS application layer requirements define “required communication range” for various services; e.g. ETSI TS 101 539-2 V1.1.1:

    OR6. The required communication range shall be set to 300 meters in a line of sight situation and when the channel load is at relaxed state, ...

    ...

    OR8. The required communication range may be reduced in certain situation e.g. if the traffic around is slow e.g. less than 50 km/h, or in channel congested situation.

Observation 2: Range can change dynamically for a given service, depending e.g. on relative speed, vehicle density and congestion level
Proposal 2: For NR based unicast, groupcast and broadcast PC5 communication, Range is dynamically provided from the application layer to the AS layer at TX UE and is explicitly signalled from the TX UE to the RX UE. 

This paper is to give a definition on Range and its usage for NR based unicast, groupcast and broadcast, and to resolve EN#13&#14.
Proposal

It is proposed to update TS 23.287 as follows. 
FIRST CHANGE
5.4.1.1.1
General overview
For LTE based PC5, the QoS handling is defined in TS 23.285 [8], based on ProSe Per-Packet Priority (PPPP) and ProSe Per-Packet Reliability (PPPR).
For NR based PC5, a QoS model similar to that defined in TS 23.501 [6] for Uu reference point is used, i.e. based on 5QIs, with additional parameter of Range. For the V2X communication over NR based PC5 reference point, a PC5 QoS Flow is associated with a PC5 QoS rule that contains the PC5 QoS parameters as defined in clause 5.4.2. A set of standardized PC5 5QIs (PQI) are defined in clause 5.4.4. The UE may be configured with a set of default PC5 QoS parameters to use for the V2X services, as defined in clause 5.1.2.1. For NR based unicast, groupcast and broadcast PC5 communication, Per-flow QoS model for PC5 QoS management shall be applied. Figure 5.4.1.1.1-1 illustrates an example mapping of Per-flow QoS model for NR PC5. Details of PC5 QoS rules and PFI related operations are described in clause 5.4.1.1.2.
[image: image1.emf]SDAP

PDCP

RLC

MAC

PHY

PC5 QoS rules 

(incl. Packet filter set)

( classification and marking of PC5

User plane traffic, i.e. the association 

of PC5 traffic to QoS Flows) 

( mapping PC5 QoS flow to SL radio 

bearer) 

V2X packet + QoS flow ID (QFI)

PC5 QoS flow

SL radio bearer

V2X layer

V2X packet

PC5 QoS 

rules can be 

inside V2X 

layer


Figure 5.4.1.1.1-1: Per-Flow PC5 QoS Model for NR PC5
The following principles apply when the V2X communication is carried over PC5 reference point:

-
Application layer may set the service requirements for the V2X communication, using either TS 23.285 [8] defined PPPP and PPPR model or the PQI and Range model. Depends on the type of PC5 reference point, i.e. LTE based or NR based, selected for the transmission, the UE may map the application layer provided service requirements to the suitable QoS parameters to be passed to the lower layer. The mapping between the two QoS models is defined in clause 5.4.2. For V2X communication over NR based PC5, different V2X packets may require different QoS treatments. In that case, the V2X packets shall be sent from the V2X layer to the Access Stratum layer within PC5 QoS Flows identified by different PFIs.
-
A Range parameter is associated with the QoS parameters for the V2X communication. The Range may be provided by V2X application layer or use a default value mapped from the service type based on configuration as defined in clause 5.1.2.1. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. The Range parameter is passed to AS layer together with the QoS parameters for dynamic control. The Range parameter may also be signaled from the TX UE to the RX UE at AS layer.
-
NR based PC5 supports three types of communication mode, i.e. broadcast, groupcast, and unicast. The QoS handling of these different modes are described in clauses 5.4.1.2 to 5.4.1.4.

-
The UE may handle broadcast, groupcast, and unicast traffic by taking all their priorities, e.g. indicated by PQIs, into account.

-
For broadcast and groupcast modes of V2X communication over NR based PC5, standardized PQI values are applied by the UE, as there is no signalling over PC5 reference point for these cases.
-
When network scheduled operation mode is used, the UE-PC5-AMBR for NR based PC5 applies to all types of communication modes, and is used by NG-RAN for capping the UE's NR based PC5 transmission in the resources management.


NEXT CHANGE
5.4.2.4
Range


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, number of retransmission or transmission power, 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. 
END OF CHANGE
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