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Abstract of the contribution: This contribution proposes the reference architecture for V2X.
1.
Introduction
As discussed in the paper S2-15xxxx, the LTE-Uu based architecture needs to be studied to support the V2X requirements. In this contribution, an eMBMS based architecture is proposed.
2.
Discussion
The eMBMS transmission is a high efficiency transmission way for V2X even considering the large number of vehicles and high speed of vehicles, also it is suitable for long distance V2X message transmission. In this section, how the V2X message transmission is supported using the existing GCSE architecture is discussed, and further whether the optimization is needed is discussed and an eMBMS based V2X architecture is proposed.
2.1
V2X Architecture based on GCSE
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Figure 2.1 V2X architecture based on GCSE

As shown in figure 2.1, a V2X architecture is proposed based on the GCSE architecture by replacing the GCS AS by V2X AS and a VC1 interface instead of GC1 interface.
Based on this architecture, the V2X AS can originally transmit the V2X message to the UEs using the eMBMS to support the V2N and V2I services. Also, the UE can transmit the V2X message to the V2X AS and then the V2X AS forwards the V2X message to the UEs to support the V2V/P services.

This architecture has less impact on the existing GCSE architecture, but not very suitable for the V2X service for the following reasons.

First, most the V2X service can be seen as a local service and the V2X message needs to be broadcast only in a local area, the V2X message to the remote V2X application server seems not necessarily.
Second, for the latency sensitive V2X service, the end-to-end latency requirement is 100 ms and even 20 ms for some particular use case. The transmission latency from eNB to PGW is usually counted as 20 ms which is a high cost for the total V2X transmission latency, so it is very beneficial if this latency can be reduced.
To support the V2X services efficiently and reduce the transmission latency of V2X message, an eMBMS based architecture in which V2X message is broadcast in local areas is proposed in the section 2.2.
2.2
eMBMS based V2X Architecture
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Figure 2.2 eMBMS based V2X Architecture

An eMBMS based V2X architecture is proposed shown in figure 2.2. A V2X local App Server is built on top of SIPTO@LN architecture, and the local BM-SC/MBMS-GW are in the local areas to support the V2X services.
For the SIPTO@LN, the LGW can be collocated with the eNB or be a standalone LGW. The UE establishes a PDN connection to the V2X local App Server and transmits the V2X message to the App Server.
For the V2X message transmission using eMBMS, the V2X local App Server transmits the V2X message to the local BM-SC/MBMS-GW via the MB interface and the local BM-SC/MBMS-GW broadcast the V2X message to the UEs.
3.
Proposal

It is proposed to document the reference architecture and reference points in the TR 23.785.  
************************************************ Start of change *****************************************************
4.1
Architectural Assumptions

Editor's Note: This clause will define the underlying architectural assumptions for LTE support of V2X services.
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Figure 4.1.1 eMBMS based V2X Architecture

A eMBMS based V2X Architecture is proposed shown in figure 4.1.1. A V2X Local App Server is built on top of SIPTO@LN architecture, and the Local BM-SC/MBMS-GW are used to support the V2X service.
********************************************** End of changes **********************************************
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