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Abstract of the contribution: This contribution proposes a solution on eMBMS architecture with localized user plane for V2X services.
1.
Introduction
In the paper S2-161433, we propose to study the localized eMBMS architecture for V2X services in order to improve CN latency and save core network capacity. Furthermore, in this contribution, the localized user plane of eMBMS architecture is discussed and a solution based on that is proposed.
2.
Discussion
In the last SA2#113 meeting, the following key issue was agreed to further study how the localized eMBMS architecture can be implemented, especially on whether the control plane of BM-SC/MBMS-GW needs to be localized.
-
Whether both the control plane and user plane of BM-SC/MBMS-GW need to be localized, or only user plane needs to be localized?
In this section, the control plane and user plane functions split of BM-SC/MBMS-GW are investigated firstly, and then the issues of localized control plane functions are discussed, lastly eMBMS architecture with localized user plane is proposed.
2.1
Functions split of BM-SC/MBMS-GW

When considering the localized eMBMS architecture, we need to investigate the functions of BM-SC and MBMS-GW firstly. According to TS 23.246, the BM-SC functions include:

· Membership function;
· Session and Transmission function;

· Proxy and Transport function;

· Service Announcement function;

· Security function.

· Content synchronization for MBMS in E-UTRAN for broadcast mode.
· Data collection for charging
The MBMS-GW functions include:
· provides an interface for entities using MBMS bearers through the SGi-mb (user plane) reference point;

· provides an interface for entities using MBMS bearers through the SGmb (control plane) reference point;

· IP multicast distribution of MBMS user plane data to E-UTRAN (M1 reference point).
· Allocates IP multicast address
· communicates with multiple control plane entities (i.e. MME and BM-SCs).
It can be seen from the above that the existing BM-SC/MBMS-GW functions include both control plane functions and user plane functions. For example, the BM-SC Session and Transmission function includes both the control plane functions such as scheduling MBMS session transmission, and the user plane function such as sending MBMS data. For the MBMS-GW, the SGi-mb/M1 reference points imply the user plane functions while the SGmb/Sm reference points indicate the control plane functions.
2.2
Issues of localized control plane functions
There are two ways to achieve the local breakout of V2X messages broadcast, one way is to move the whole BM-SC/MBMS-GW functions including control plane and user plane functions close to the eNB, the other way is only the user plane functions of the BM-SC/MBMS-GW are localized while the control plane functions are kept as centralized as in existing eMBMS architecture.
From the source company point of view, the latter way is more suitable for V2X services and operator deployment. If the control plane functions are localized, the following issues are identified:
(1) Multiple interfaces from control planes functions
Simply redistributing BM-SC and MBMS-GW closer to the RAN may resolve the latency issue but may also multiply the number of interfaces to other network entities like MME and charging systems, resulting in an impact on configuration and network management.
(2) TMGI/IP address collision between control and local control plane functions

It is easily understand that MBMS bears setup for remote application should be done by Centralized BMSC/MBMS GW. The broadcast area for remote application and local application server may overlap with each other. It is hard to avoid collision problem if the TMGI(s) are allocated by many BMSC(s). So the TMGI/IP allocation should be performed by Centralized BMSC to avoid possible collision. 
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Figure 1 Collision of centralized and localized control plane functions
(3) High deployment cost of local control plane functions
There would be a large number of local MBMS functions deployed in network. To saving the cost of network deployment, the local MBMS function should be as simple as it can be.  

(4) Difficult to configure local BM-SC address for local server 

According to GCSE specification, it is assumed that MB2-C address of MBMS network function can be pre-configured in GCSE server, MB2-U address is sent by MB2-C. If the BMSC control plane is deployed in a distributed way, it will make it very complex to configure different MB2-C address in different local server.
2.3
eMBMS architecture with localized user plane
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Figure 1 Localized eMBMS architecture (C/U separation)
2.3.1
Function descriptions
· BM-SC-C: the control plane functions of BM-SC functions defined in TS 23.246, and at least including:
· MBMS session setup
· MBMS-GW-C: the control plane functions of MBMS-GW functions defined in TS 23.246, and at least including:
· MBMS session setup
· BM-SC-U/MBMS-GW-U: the user plane functions of BM-SC functions defined in TS 23.246, and at least including:

· MBMS data transmission in Session and Transmission function and Proxy and Transport function
· Receive MBMS data from V2X AS and send MBMS data to eNB via M1 reference point
· Necessary MBMS data processing including data ciphering and recoding (if necessary)
· MBMS data synchronization

· Generate charging record (if necessary)
2.3.2
Reference points

MB-X: the reference point between MBMS-GW-C and MBMS-GW-U/BM-SC-U, and used to control the MBMS session.
2.3.3
Procedures
2.3.3.1
Session start
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The Session Start procedure specified as TS 23.246 is reused with the following enhancements: 
1. The BM-SC-C determines the local BM-SC-U/MBMS-GW-U IP address and includes it in the Session Start Request to the MBMS GW-C.
Steps 3a and 3b are new added procedures and can be performed in parallel with step 3-6.
3a. The MBMS GW-C sends a Create Session Request message to the local BM-SC-U/MBMS-GW-U and provides the MBMS session attributes (TMGI, QoS, IP multicast address).

3b. The BM-SC-U/MBMS-GW-U responds to the MBMS GW-C with the Create Session Response message.
2.3.3.2
Session stop
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The Session Stop procedure specified as TS 23.246 is reused with the following enhancements:
Steps 2a and 2b are new added procedures and can be performed in parallel with step 2.

2a. The MBMS GW-C sends a Session Stop Request message to the local BM-SC-U/MBMS-GW-U (TMGI).

2b. The BM-SC-U/MBMS-GW-U responds to the MBMS GW-C with the Session Stop Response message.
3.
 Proposal
It is proposed to add the following key issue into TR 23.785.
************************************************Start of Change*********************************************************
6.X
Solution #X: eMBMS architecture with localized user plane
6.X.1
Functional Description
6.X.1.1
General
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Figure 6.X.1.1 eMBMS architecture with localized user plane
6.X.1.2
Function entities and reference point

· BM-SC-C: the control plane functions of BM-SC functions defined in TS 23.246, and at least including:

· MBMS session setup
· MBMS-GW-C: the control plane functions of MBMS-GW functions defined in TS 23.246, and at least including:

· MBMS session setup
· BM-SC-U/MBMS-GW-U: the user plane functions of BM-SC functions defined in TS 23.246, and at least including:

· MBMS data transmission in Session and Transmission function and Proxy and Transport function
· Receive MBMS data from V2X AS and send MBMS data to eNB via M1 reference point

· Necessary MBMS data processing including data ciphering and recoding (if necessary)
· MBMS data synchronization

· Generate charging record (if necessary)

MB-X: the reference point between MBMS-GW-C and MBMS-GW-U/BM-SC-U, and used to control the MBMS session.
6.X.2
Procedures

6.X.2.1
Session start
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The Session Start procedure specified as TS 23.246 is reused with the following enhancements: 

1. The BM-SC-C determines the local BM-SC-U/MBMS-GW-U IP address and includes it in the Session Start Request to the MBMS GW-C.

Steps 3a and 3b are new added procedures and can be performed in parallel with step 3-6.

3a. The MBMS GW-C sends a Create Session Request message to the local BM-SC-U/MBMS-GW-U and provides the MBMS session attributes (TMGI, QoS, IP multicast address).

3b. The BM-SC-U/MBMS-GW-U responds to the MBMS GW-C with the Create Session Response message.
6.X.2.2
Session stop
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The Session Stop procedure specified as TS 23.246 is reused with the following enhancements:

Steps 2a and 2b are new added procedures and can be performed in parallel with step 2.

2a. The MBMS GW-C sends a Session Stop Request message to the local BM-SC-U/MBMS-GW-U (TMGI).

2b. The BM-SC-U/MBMS-GW-U responds to the MBMS GW-C with the Session Stop Response message.
6.X.3
Impact on existing entities and interfaces
The BM-SC/MBMS-GW functions need to be separated into control plane functions and user plane functions.

A new interface MB-X between MBMS-GW-C and BM-SC-U/MBMS-GW-U is added.
MB2-C interface needs to be enhanced.
6.X.4
Topics for further study

6.X.5
Conclusions
************************************************End of Change*********************************************************
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