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Abstract of the contribution: This contribution proposes a solution for low latency V2x relay functionality in the eNB. 
Introduction
A Vehicle can receive important traffic messages in two ways, either directly from another vehicle using V2V or indirectly via a broadcasted message from an RSU. Previous contributions have proposed that eMBMS can be used for the broadcasted messages via the RSU (eNB type). 
It is assumed that a vehicle needs to continuously monitor both the direct path and broadcast channel. As described in solution 1, the vehicle will be provisioned with parameters according to clause 4.5.1.1.2.3.3 of TS 23.303 [5]. These parameters will enable the vehicle to monitor V2V messages in the direct path. Furthermore we assume that the vehicle during the authentication process also will be provisioned with parameters needed to monitor MBMS bearer(s) used for traffic information broadcasted via a RSU/eNB. 

Furthermore it is assumed that both the direct path and the broadcast channel use frequencies that all vehicles and MNOs have access to. Therefore it is possible for a vehicle to send UL message using licensed spectra belonging to its MNO and request the MNO to relay/broadcast this message on the common broadcast channel.

Key Issue #6 discusses the importance to improve the latency of the MBMS service in order to fulfil the latency requirement for V2X Services. Solution #3 is proposing that some user plane entities of the MBMS service shall be locally deployed in the eNB. 
An alternative way to further improve the latency is to apply Lower layer relay functionality in the eNB type RSU. 

Observation 1: Layer 2 relay in RSU will provide to lowest possible latency for a V2x message to be broadcasted using a MBMS bearer.

Observation 2: Lower Layer Relay functionality in the eNB will mainly be specified by RAN, with some SA impact related to configuration of the V2x relay function in the eNB. LS to RAN will be needed before June RAN meeting.

* * * Start of changes * * * *

6.x
Solution #x: Minimized latency for V2X message transmission via LTE-Uu using lower layer Relay functionality
6.x.1
Functional Description

6.x.1.1
General
This solution corresponds to the Key Issue #6 "Latency improvements for eMBMS".
The proposed solution applies to the case where the UE sends the V2X message via LTE-Uu and the V2X message is forwarded/broadcasted to multiple UEs over LTE-Uu as shown in Figure 6.x.1.1-1. 


[image: image1.emf]or

E-UTRAN

V

2

X

 

m

e

s

s

a

g

e

 

o

v

e

r

 

L

T

E

-

U

u

V

2

X

 

m

e

s

s

a

g

e

 

o

v

e

r

 

L

T

E

-

U

u


Figure 6.x.1.1-1: V2X message transmission/reception for V2V/P Services via LTE-Uu
In order to reduce the latency for transferring V2X messages for V2V/P Service using LTE-Uu, layer 2 relay in eNB is proposed. Figure 6.x.2.1-1 depicts high level procedure for the Relay functionality. 
6.x.2
Procedures

6.x.2.1
V2X message transmission/reception for V2V/P Services via LTE-Uu

[image: image2.emf]V2X application 

server

UE1 UE2 eNB

4. Optional V2x message sent to V2x application server

2. V2x message (low latency Relay indication)

3.V2x message broadcasted via MBMS service

1. UE obtains necessary 

information for MBMS 

reception of V2x

1. UE obtains necessary 

information for MBMS 

reception of V2x

eNB Relay the V2x 

message for MBMS 

broadcast


Figure 6.x.2.1-1: V2X message transmission/reception for V2V/P Services via LTE-Uu
1.
UE obtains necessary information for MBMS reception of V2X message for V2V/P Services.
2.
UE1 sends a V2X message over LTE-Uu. The eNB receives the V2X message and determines that the V2X message shall be relayed in the eNB. 
NOTE: It is FFS if the V2x message should be relayed to neighbouring cells
3.
The V2x message is broadcasted on the provisioned MBMS bearer
4.
Optionally the V2x message is sent to the V2x application server
6.3.3
Impact on existing entities and interfaces
Editor's note:
Impacts on existing nodes or functionality will be added.
6.x.4
Topics for further study

It is FFS how to the UE indicates that the V2x message shall be relayed
It is FFS how and if the V2x message shall be relayed to neighbouring cells
It is FFS if the V2x message shall be forwarded to the V2x application server
6.3.5
Conclusions

Editor's note:
Conclusions will be collected for this particular functionality.
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