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1. Introduction
This contribution introduces a new consideration that needs to be taken into account for V2X application solutions.
2. Description
Almost all vehicles are roaming today, using home routing. This means that solutions need to work with roaming architectures (i.e., home routing and local break-out in 3GPP TS 23.285).  
To exemplify consider the solution described for key issue 2 network situation and QoS monitoring.
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The above sequence from solution to key issue 2 in TR 23.795. This solution seems to address that the monitoring is executed in serving PLMN, e.g.in Home-PLMN.

However, if roaming with Home routing is applied additional challenges appear. Below is a basic figure from TS 23.401 that shows roaming with home routing, some information is added for clarity, i.e., user plane at home routing in blue. Potential intermediate network between PLMNs indicated with a red oval. V2X application in green box, may be located within H-PLMN domain or outside firewall on Internet. 
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Figure 4.2.2-1: Roaming architecture for 3GPP accesses. Home routed traffic

As can be seen from above figure, for roaming with home routing, the user plane for roaming UE in V-PLMN leaves serving PLMN at Serving gateway. 
It can also be seen that the user plane traffic is routed between PLMNs, via an intermediate network (called IPX in GSMA).  
This imposes challenges for an application server and the application enabler function for instance to monitor the QoS, since monitoring needs to cover several domains.
See chapter 3 for the proposed addition to TR 23.795. 
3. Proposal

It is proposed to add a new analysis criteria for V2X application solutions 3GPP TR 23.795 v0.2.0.
* * * First Change * * * *
4.2.2
Analysis

The following reference points described in 3GPP TS 23.285 [5] have V2X application layer impact:

1.
V1: The reference point between V2X application in the UE and the V2X application server. This reference point is considered out of scope of 3GPP TS 23.285 [5].

2.
V2: The reference point between the V2X Application Server and the V2X Control Function in the operator's network. The V2X Application Server may connect to V2X Control Functions belonging to multiple PLMNs.
3.
V3: The reference point between the UE and the V2X Control Function in UE's home PLMN. It is applicable to both PC5 and LTE-Uu based V2X communication and optionally MBMS and LTE-Uu based V2X communication. Used by V2X control function for provisioning V2X configuration parameters to the UE.

4.
V5: The reference point between the V2X applications in the UEs. This reference point is considered out of scope of 3GPP TS 23.285 [5].

The following high level functions specified in 3GPP TS 23.285 [5] have V2X application layer impact:

1.
Authorization and provisioning for V2X communications over PC5 reference point
2.
V2X message transmission/reception over PC5 reference point
3.
V2X message transmission/reception over LTE-Uu reference point
4.
V2X Application Server discovery

5.
QoS handling for V2X communication

6.
MBMS bearer announcement for V2X use

7.
Support for V2X communication for UEs in limited service state
8.
V2X communication in roaming scenarios (home routing and local break-out of SIPTO type) 

9.  V2X Message Distribution Server deployments 
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

CoR
Category of Requirements

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

ECGI
E-UTRAN Cell Global Identifier

EPS
Evolved Packet System

ETSI
European Telecommunications Standards Institute

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

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
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