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1. Introduction
This contribution proposes solution for key issue#1.
2. Reason for Change
In TR 23.795, key issue#1 is specified as follows:
	5.1.2
Key issue 1a - Communication of V2X application network QoS requirements with 3GPP systems
Some V2X scenarios are group-based communications (e.g. platooning); hence a request for resources may involve numerous users, possibly in different cells or even different systems. The request for QoS and resource allocations may need to be satisfied jointly for all users (or a specified set of users) within a short amount of time, considering the fact that 3GPP systems (EPS, 5GS) are expected to accommodate significant load by other requests requiring resources. Furthermore, if the request is not entirely successful, the request cannot result in any resources being held temporarily, as those resources may need to be available to other requests. To this end, it may be also necessary to queue for resources while resolving potential congestions.

In stage 2 specification, 3GPP TS 23.285 [6], the QoS handling for V2X communication over LTE Uu reference point specifies the use of:

-
QCI 3 and QCI 79 for unicast delivery for V2X messages.

-
QCI 75 for multicast delivery of V2X messages.

The V2X application, due to the different LoA options (1-5) and different modes of operation (e.g. unicast vs multicast broadcast) may require to change the QoS and resource demand un-predictably (e.g. LoA adjustment due to application demand), so the 3GPP systems needs to be able to adapt fast and decide accordingly whether it can fulfill the new requirement for all users (or a specified set of users).
Given the aforementioned considerations and the increased complexity of scenarios and the wider variety of requirements, it is required to further study the following aspects:

-
Abstract the knowledge of network QoS to the applications.
-
Whether the capability provided by the core network to the V2X application for allocation of unicast and multicast resources is sufficient.



2.1 Requirements analysis

In V2X use cases as defined in SA1 (TS 22.186), both safety and non-safety communications need to be supported with diverse and conflicting KPIs (latency, reliability, throughput). Furthermore an additional aspect is the support for multiple Levels of Automation (LoA) by the V2X services which reflect to different QoS requirement from the application side. 

Some V2X scenarios are group-based communications (e.g. platooning); hence a request for certain QoS / resources may involve numerous users, possibly in different cells or even different systems. The request for QoS may need to be satisfied jointly for all users (or a specified set of users) within a short amount of time, considering the fact that 3GPP systems (EPS, 5GS) are expected to accommodate significant load by other requests requiring resources. 
2.2 V2X application requirements from the underlying 3GPP network systems 
The VAE server should be capable to abstract and adapt QoS level by 

a. Mapping of V2X application's LoA requirements to multiple QoS levels (which correspond to different possible bearers and/or bearer configurations which can be potentially mapped to a V2X traffic flow) provided by 3GPP network system (EPS/5GS). This information should be configurable at the EPS/5GS (using Rx, Npcf, T8, N33). 

b. Determining the QoS information to be applied on a group of V2X UEs sessions as per the V2X application needs and providing group level QoS information to EPS/5GS (using Rx, Npcf, T8, N33).

2.3 Gaps in existing mechanisms

Currently the interfaces between the EPS/5GS and V2X Application domain (AF, V2X AS) support the following:

· The Rx reference point [TS 29.214] is used to exchange application level session information between the Policy and Charging Rules Function (PCRF) in EPS and the AF. Regarding QoS, it only supports exchange of information on the minimum / maximum required bandwidth for UL and DL sessions.
· T8 interface is used for the exposure of capabilities to AS by SCEF. As specified in TS    23.682. regarding QoS, T8 may be used to:
· Allow AF to do Network Parameter Configuration
· Support of setting up an AF session with required QoS and perform on-demand QoS request 
· The Npcf w.r.t. the 5GS-AF interaction is used by AF to enable PCF to authorise an AF request and creates policies as requested by the authorised AF for the PDU Session to which the AF session is bound to [TS 23.502]. This can be done directly or via NEF (Nnef).
Currently, the aforementioned interfaces do not support the exchange of information between 5GS and V2X AS for allowing the application server to:

· Configure service / QoS requirement on demand for a V2X service subject to different LoAs

· Abstract and Control network QoS configuration and adaptation for group-based communication

To support V2X application layer requirements (mentioned in 2.2 above), support is also required over Npcf and Rx.
It is proposed that the VAE capabalities provide the required abstraction and communication with the network for QoS aspects related to the V2X applications, as described above.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.795 v0.3.0.
* * * First Change * * * *

7.X
Solution #X: Abstraction of network QoS aspects for V2X communications
7.X.1
Solution description

7.X.1.1
General
The VAE server abstracts from the V2X application specific server the details of network QoS information and stores the mapping information of the LoA and network QoS information to enable communication of appropriate network QoS requirements with the underlying 3GPP network systems. 

The VAE server communicates with SCEF or PCEF in EPS and NEF or PCF in 5GS for network QoS aspects.
7.X.1.2
Procedure

The solution is described in the high-level procedure illustrated in figure 7.X.1.2-1.
Pre-condition:

-
The VAE server has the mapping relationship of LoA information and network QoS information (QCIs) corresponding to the V2X services.
-
The network situation and QoS monitoring procedure specified in subclause 7.7.1.3 has been initiated by VAE server.
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Figure 7.X.1.2-1: Abstraction of network QoS aspects for V2X communications
0.
The network situation and QoS monitor reporting is performed as specified in subclause 7.7.1.4.

1.
The VAE server sends a monitoring report to the V2X application specific server which has impact on the V2X application provided by the V2X application specific server.
2.
Based on monitoring information received and other V2X application context, a trigger for LoA change may be initiated at the V2X application specific server.
3.
The V2X application specific server sends an LoA resource modification request including the information of the V2X UE(s) or V2X application group ID, the current operating LoA per UE and the target operating LoA per UE.
4.
The VAE server translates the service adaptation information to the corresponding network QoS requirements based on the mapping information applicable for one or more sessions involving one or more V2X UEs.
5.
The VAE server communicates via a resource modification request with the appropriate entity (e.g. SCEF or PCRF) of the underlying 3GPP network systems (EPS or 5GS) to modify the QoS levels for the resources involved in the V2X communications with the information of V2X UEs and the new QoS level per UE.
6.
The appropriate entity in the 3GPP network system provides a resource modification response to the VAE server.
7.
The VAE server provides a LoA resource modification response to the V2X application specific server.
8.
The VAE server notifies about the change of QoS related to the adapted LoA to the V2X UEs.
9.
The 3GPP network system applies the PDN/PDU session modification on the V2X UE(s).
7.X.2
Solution evaluation

This is the solution where the VAE server provides the abstraction of network aspects for V2X communications and supports the translation of V2X service adaptation request to corresponding network QoS aspects and communicates with the underlying 3GPP network system(s).
* * * End Change * * * *
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