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1. Introduction
This contribution proposes a solution to key issue #14 to enhance the QoE in V2X applications. The quality experienced by a V2X UE changes dynamically during an ongoing session due to mobility, channel quality and content variability (e.g., bit-rate variation) which requires further adaptation by the V2X application server. The solution describes the enabling functionalities at the V2X application server and the V2X UE to support the V2X UE application.
3GPP TS 26.247 [x] describes a framework for network assistance where a DANE (DASH Aware Network Element) server located in the network assists the client to adapt the video streaming according to network changes. The framework, refered to as SAND (Server and Network Assisted DASH) describes the enabling functions and message exchanges to establish a network assistance session and provide network assistance during a video session. Figure 1 shows an example of the messages (parameter messages for enhancing delivery and reception, as well as status and metric messages) exchanged between the DANE server and the DASH client. 
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Figure 1 SAND messages (ISO/IEC 23009-5)
It is proposed the VAE server and the VAE client use the enabler functions of the DANE server and DASH client to provide network assistance for V2X UEs in V2X video applications. 
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.795 v1.0.
* * * First Change * * * *

7.X
Solution #X: Network assistance for enhancing QoE in V2X applications using SAND framework
7.X.1
Solution description

7.X.1.1
General

This solution corresponds to key issue #14. The SAND framework is specified in 3GPP TS 26.247 [x] to provide network support for video streaming clients. The VAE client and the VAE server act as a DASH Client and a DANE server, respectively. 
7.X.1.2
Procedure
Pre-condition:

- The VAE client is aware of the location of the VAE servers. 
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Figure 7.X.1.2-1: Solution for network assistance for enhancing the QoE in V2X applications
1.
The VAE client establishes a Network Assistance session with a VAE server (DANE) (according to subclause 13.6.6 of 3GPP TS 26.247 [x]). The session establishment is carried over V1 reference point. The VAE server (DANE) returns a network assistance session identifier to the VAE client.
2.
The VAE client issues a network assistance request to the VAE server (DANE) indicating the video file index and the available bitrates. The VAE server (DANE) responds by indicating the recommended bitrate to the VAE client.

3.
The VAE client issues a request to the VAE server (content server) to get the video file.
4.
The VAE server (content server) gets the video file from the application-specific server.

5.
The VAE server (content server) delivers the requested video file to the VAE client. 
6.
The VAE client provides the video file to the application-specific client.
NOTE:
Steps 2, 3, 4, 5 and 6 are repeated until the video file transaction is complete.
7.X.2
Solution evaluation

This is a viable solution to provide network support to V2X UEs in video streaming applications in V2X. The solution uses the SAND framework to exchange messages between the VAE server and the VAE client. The solution enables the V2X UEs receiving video streams from the V2X application server to maintain a sustainable QoE.
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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

5G
5th Generation

5GS
5G System

AN
Access Network

AS
Application Server

BM-SC
Broadcast-Multicast Service Centre

BTP
Basic Transport Protocol

CAM
Cooperative Awareness Message

CoR
Category of Requirements

DENM
Decentralized Environmental Notification Message
E-UTRAN
Evolved Universal Terrestrial Radio Access Network

ECGI
E-UTRAN Cell Global Identifier

EPS
Evolved Packet System

ETSI
European Telecommunications Standards Institute

FLUS
Framework for Live Uplink Streaming

GCS
Group Communication System

IMA
Intersection Movement Assist
ITS
Intelligent Transport Systems

LoA
Level of Automation

LTA
Left Turn Assist
LTE
Long-Term Evolution

MBMS
Multimedia Broadcast Multicast Service

MBSFN
Multimedia Broadcast multicast service Single Frequency Network

MCE
MBMS Coordination Entity

MCH
Multicast Channel
MSI
MCH Scheduling Information
OEM
Original Equipment Manufacturer

OSI
Open System Interconnect

PCF
Policy Control Function

PCRF
Policy and Charging Rules Function

PLMN
Public Land Mobile Network

QCI
QoS Class Identifier

QoE
Quality of Experience

QoS
Quality of Service

RAN
Radio Access Network

RSU
Road Side Unit

SAE
Society of Automotive Engineers

SAI
Service Area Identifier

SC-PTM
Single Cell Point To Multipoint

SDO
Standards Development Organization

SIPTO
Selected IP Traffic Offload

TMGI
Temporary Mobile Group Identity

UE
User Equipment

USD
User Service Description

V2I
Vehicle-to-Infrastructure

V2N
Vehicle-to-Network

V2P
Vehicle-to-Pedestrian

V2V
Vehicle-to-Vehicle

V2X
Vehicle-to-Everything
VAE
V2X Application Enabler

WAVE
Wireless Access in Vehicular Environments
DANE
DASH Aware Network Element

SAND
Server and Network Assisted DASH
VAE client
(DASH Client)
VAE server
(DANE)
VAE server
(Content Server)
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V2X application specific server
V2X application-specific client
6. Provide video file
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