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Abstract of the contribution: This paper proposes some solutions for supporting localized eMBMS for V2X services.

1.  Introduction

Latency improvement for the delivery of V2X messages is an important consideration for V2X services. For PC5 based architecture, latency is managed by the use of one-to-all ProSe direct communication between UEs that are in proximity. For LTE-Uu based architecture, there have been proposals in SA2 and RAN to study the use of localized eMBMS to minimize DL latency between the BM-SC/MBMS-GW and the eNB. Solution#4 in TR 23.785 proposes a localized eMBMS solution that includes moving U-plane components of eMBMS (BM-SC/MBMS-GW) close to the eNB. Such solution has significant standardization impact and could have inter-operability implications with legacy eMBMS. That solution could even require deployment of legacy eMBMS in operator networks that have not yet considered deploying eMBMS for non-V2X services. This paper proposes solutions that realize the benefits of localized eMBMS by deploying eMBMS functions close-to or even collocated with eNBs, thus have minimal standardization impact, if any. Two alternative solutions are discussed:
Standalone Local eMBMS: eMBMS CN functions (e.g. BM-SC, MBMS-GW) located close to the eNB.
Collocated Local eMBMS. eMBMS CN functions (e.g. BM-SC, MBMS-GW) collocated in the eNB.
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Figure 1: Localized eMBMS 
    ****************         Begin Change *************************************
6.  Solutions

6.p  Localized eMBMS Architecture

The solutions in this clause correspond to the Key Issue #2 "V2X message transmission/reception for V2V Service and V2P Service" and Key Issue #6b "Latency improvements for eMBMS". 
These solutions apply to the case where the UE sends the V2X message via LTE-Uu and the V2X message is broadcasted to surrounding UEs using eMBMS. These solutions have focus only on the downlink side of LTE-Uu using eMBMS. The uplink side can use any of the LTE-Uu UL solutions in this technical report. 
Two solutions for localized eMBMS are proposed. Either one of these solutions independently or a combination of these solutions can be deployed in an operator network for realizing localized eMBMS. 
· Standalone Local eMBMS: eMBMS CN functions (e.g. BM-SC, MBMS-GW) located close to the eNB.

· Collocated Local eMBMS. eMBMS CN functions (e.g. BM-SC, MBMS-GW) collocated in the eNB.

Target DL broadcast area of a V2V/V2P message is an area in the proximity of the vehicle UE that originated the message. The target area may change dynamically depending on factors such as the type of the vehicle UE (e.g. emergency vehicle), nature of the message (e.g, safety related or not safety related), speed of the vehicle, environmental factors etc. Local V2X Application Server communicates with other V2X Application Server(s), as needed,  to determine the target broadcast area from the information in the V2X message e.g. location, dynamics, attributes etc. V2X Application Server(s) can determine the target broadcast area for V2I/V2N messages as well e.g. from the information within the message or from other factors that are outside the scope of this study. V2XApplication Server(s) then forward DL V2X message to local eMBMS functions serving the target broadcast area.
6.p.1
Standalone local eMBMS architecture

Figure 6.p.1-1 illustrates standalone local eMBMS architecture. eMBMS CN functions (e.g. BM-SC, MBMS-GW) are located close to the eNB. V2X Application Server is also localized and can interface with a single or multiple standalone local eMBMS functions. A V2X Application Server may communicate with other V2X Application Servers as well, though not shown in this illustration.
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Figure 6.p.1-1:   Standalone local eMBMS architecture 

On receiving a V2X message, V2X Application Server(s) determines the target broadcast area by communicating with other V2X Application Servers, as needed. V2X Application Server(s) forward DL V2X message to local eMBMS functions serving the target broadcast area. 

6.p.2
Collocated local eMBMS architecture

Figure 6.p.2-1 illustrates collocated local eMBMS architecture. eMBMS CN functions (e.g. BM-SC, MBMS-GW) are located within the eNB. Local V2X Application Server can be located within the eNB or outside close to the eNB. The V2X Application Server may communicate with other V2X Application Servers as well, though not shown in this illustration.
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Figure 6.p.2-1:   Collocated local eMBMS architecture 

On receiving a V2X message, V2X Application Server(s) determines the target broadcast area. Such target broadcast area may be served by one or several eNBs. Figure 6.p.2-2 illustrates some options for the DL path for V2X messages that are to be transmitted to the coverage area of eNB1 and a neighbour eNB2. DL data path in eNB1 is via collocated local BM-SC1 and MBMS GW1 (i.e. local V2X server1->BM-SC1->MBMS GW1->eNB1->V-UE2). Four options for the DL data path to eNB are discussed below:


[image: image4.emf]Uu

V-UE1 V-UE2

Uu

SGmb/SG-lmb

eNB 1

BM-SC 1

MBMS

GW 1

SIPTO

LGW 2

SGmb/SG-lmb

eNB 2

BM-SC 2

MBMS

GW 2

V-UE3

Uu

X2

Local V2X 

Server 1

Local V2X 

Server 2

SIPTO

LGW 1

Local MBMS/

SC-PTM

Local MBMS/

SC-PTM

Uu

V-UE1 V-UE2

Uu

SGmb/SG-lmb

eNB 1

BM-SC 1

MBMS

GW 1

SIPTO

LGW 2

SGmb/SG-lmb

eNB 2

BM-SC 2

MBMS

GW 2

V-UE3

Uu

X2

Local V2X 

Server 1

Local V2X 

Server 2

SIPTO

LGW 1

Local MBMS/

SC-PTM

Local MBMS/

SC-PTM

Uu

V-UE1 V-UE2

Uu

SIPTO

LGW 1

SGmb/SG-lmb

eNB 1

BM-SC 1

MBMS

GW 1

Local V2X 

Server 1

SGmb/SG-lmb

eNB 2

BM-SC 2

MBMS

GW 2

Local MBMS/

SC-PTM

X2

V-UE3

Uu

Local V2X 

Server 2

Local MBMS/

SC-PTM

SIPTO

LGW 2

Uu

V-UE1 V-UE2

Uu

SGmb/SG-lmb

eNB 1

BM-SC 1

MBMS

GW 1

SIPTO

LGW 2

SGmb/SG-lmb

eNB 2

BM-SC 2

MBMS

GW 2

V-UE3

Uu

X2

Local V2X 

Server 1

Local V2X 

Server 2

SIPTO

LGW 1

Local MBMS/

SC-PTM

Local MBMS/

SC-PTM

( A )

( A )

( B )

( C ) ( D )


Figure 6.p.2-2:   V2X message transmission path between neighbor eNBs
A.  
Local V2X server1 collocated in eNB1 forwards the V2X message to the BM-SC2 collocated in eNB2 or to the local V2X server2 collocated in eNB2,

DL path for the V2X message to V-UE3 located in the cell coverage of eNB2 is local V2X server1->BM-SC2->MBMS GW2->eNB2->V-UE3 or local V2X server1-> local V2X server2->BM-SC2->MBMS GW2->eNB2->V-UE3. 
B.  
BM-SC1 collocated in eNB1 forwards the V2X message to MBMS GW2 collocated in eNB2.


DL path for the V2X message to V-UE3 located in the cell coverage of eNB2 is local V2X server1-> BM-SC1->MBMS GW2->eNB2->V-UE3. 
C.
MBMS GW1 collocated in eNB1 sends the V2X message directly to the eNB2 via M1 interface.


 DL path for the V2X message to V-UE3 located in the cell coverage of eNB2 is local V2X server1->BM-SC1->MBMS GW1->eNB2->V-UE3.
D.  
eNB1 sends the V2X message directly to the eNB2 via X2 interface.

· DL path for the V2X message to V-UE3 in the cell of neighbour eNB2 is local V2X server1->BM-SC1->MBMS GW1->eNB1->eNB2->V-UE3. 
6.p.2.1
Procedures
Different V2X message transmission data paths may lead to the different MBMS bearer setup procedure as below. 
A.
Upon the receipt of a V2X message, local V2X server1 initiates Activate MBMS Bearer procedure to the collocated BM-SC1 of eNB1. In addition, it decides whether it has to deliver V2X message to BM-SC or other local V2X server which is collocated in the neighbouring eNB according to the broadcast area the V2X message. If needed, the local V2X server1 initiates an Activate MBMS Bearer procedure to the BM-SC2 collocated in eNB2 or initiate a procedure to the local V2X server2 collocated in neighbour eNB2. Then the BM-SC1 and BM-SC2 individually trigger the MBMS Session Start procedure locally.

B. 
After Activate MBMS Bearer procedure between local V2X server1 and BM-SC1 collocated in eNB1, BM-SC1 determines to initiate the Session Start Request messages to both MBMS GW1 collocated in eNB1 and MBMS GW2 collocated in the neighbour eNB2 to establish MBMS bearer separately based on the broadcast area the V2X messages.
C.
BM-SC1 collocated in eNB1 sets up an MBMS session which broadcast areas of  eNB1 and eNB2.
D.
The MBMS bearers in eNB1 and neighbour eNB2 can be preconfigured thus keep a mapping relationship. When eNB1 receives a V2X message, eNB1 determines that the V2X message needs to be broadcast in eNB1 and to neighbour eNB2. eNB1 not only broadcasts the V2X massage to the UEs in the coverage area eNB1, but also forwards the V2X message to eNB2 via X2 interface to enable the V2X message broadcast to the UEs in the coverage area of eNB2.
6.p.3
Coexistence of standalone and collocated local eMBMS
Either of the two solutions for localized eMBMS in clause 6.p.1 and 6.p.2 may exist by itself or in combination with the other in an operator network. The methods of interworking between the two solutions are similar to the four options in clause 6.p.2.  Option A does not require any standardization work in SA2 and can be achieved with appropriate deployment of eMBMS functions locally, within or close to the eNBs. 
6.p.4
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
None identified for Option A.
6.p.5
Topics for further study

Editor's Note: Topics for FFS will be collected for this particular functionality.
None identified.
6.p.6
Conclusions

Editor's note: Conclusions will be collected for this particular functionality.
Two sets of solutions have been proposed for localized eMBMS. One set of solutions is in Solution#4 that proposes to split eMBMS functions (BM-SC/MBMS-GW) based on C-plane and U-plane functionality. The other set of solutions is in this Solution#p that enable standalone or collocated local eMBMS by deploying the current eMBMS close to the eNBs. Option A of solution#p has no impact on existing entities and interfaces. With solution#p there are no interoperability issues or requirements for legacy eMBMS. There are no additional standards impacts and no dependency on other work item(s), such as for achieving split-eMBMS.

 It is, therefore, proposed that as conclusion of this study. localized eMBMS based on the solution#p be adopted for V2X services.
    ****************         End Change *************************************
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