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1. Introduction
In the last meeting, RAN3 has discussed how to support small and variable areas in V2X and how to minimize the latency for V2X system considering the backhaul delay between the BM-SC and the eNB. In this contribution, we focus on the potential issue for small and variable areas and MBMS function split and provide our view on it.
2. Discussion

2.1 Service area for V2X message transmission
In last RAN3 meeting, how to support small and variable areas in V2X was discussed, the following agreement was reached:  

· The small and variable areas in V2X could be managed via MBSFN and/or SC-PTM.
The small and variable areas mean the areas where the received V2X message should be broadcasted, for example, the areas represented as the same color as shown in Figure 1. Because the vehicle does not have a wide communication range, the size and the number of these areas may be smaller and more than ones of existing MBMS service areas respectively. If the vehicle within cell 0 transmits the V2X message, as illustrated in Figure 1, the V2X server selects Area 1 as the area to which the received V2X message should be broadcasted. However, current, because the V2X server cannot know these areas, it is not able to select the appropriate area.
Observation 1: If the V2X server does not know the changing small and variable areas exactly, it cannot decide the MBMS service area for the received V2X message. 
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Figure 1. Small and variable areas

When to establish or modify the MBMS session, the MBMS related nodes (e.g. MCE, MME, BM-SC etc.) should know the MBMS service area to send the MBMS data to the area where the MBMS data should be transferred. Similarly, they should know the small and variable area where the V2X message should be broadcasted. If the nodes related to MBMS operation do not know this area, signalling between them and radio resources to transmit the V2X message are unnecessary because the received V2X message may be sent to the cells which do not need to receive the V2X message.
Observation 2: The lower MBMS related nodes (e.g. MCE, eNB) needs to know the changing small and variable area for V2X message transmission.

Because the small and variable area is smaller than normal MBMS service area and is frequently changed according to moving the vehicle as shown in Figure 2, the MBMS session has no choice but to be also updated often. If an ongoing MBMS session is modified, the BM-SC initiates notifying the eNBs to join or leave the service area and the MCE shall ensure that any necessary changes to radio resources are synchronized across all eNBs in the corresponding MBSFN area. These actions take a long time. So, the latency requirement of V2X message transmission may be not guaranteed.
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Figure 2. MBMS service area change depending on the location change of the vehicle

Observation 3: If an ongoing MBMS session is modified frequently for small areas, the latency requirement of V2X message transmission can not be guaranteed.
Based on above observations, the following is proposed:
Proposal 1: It is proposed to capture the problems observed above into TR in order to support localized MBMS with small and variable areas.
To solve the three problems mentioned above, we propose the possible solutions. 
For solving the first problem in observation 1, that is, to let the V2X server know the variable small areas (a cluster of cells), a solution is that the eNB provides the V2X sever with the predefined cluster information as shown in Figure 3.

[image: image3.emf]
Figure 3. Providing the information on the small and variable areas to the V2X server

For solving the second and third problem in observation 2 and 3, that is, to let the MBMS related nodes know the small and variable area and satisfy the latency requirement for V2X message transmission, it is assumed that the MBMS session used for V2X message delivery is pre-established and the broadcast area for this MBMS bearer can be set in wide area, for example, the area which covers several clusters. 
The solution is that, based on information in V2X message and the predefined cluster information, the V2X server decides broadcast area and notifies the eNBs of the selected cluster information as demonstrated in Figure 4. Only the eNBs in the cluster perform the V2X message transmission based on the received cluster information. Other eNBs may drop the V2X message.

[image: image4.emf]
Figure 4. Providing the eNBs with the broadcast area (cluster information)
Proposal 2: It is proposed to consider the solutions for solving the problems mentioned above.
2.2 MBMS CN function split

In the last meeting, the following agreement is reached for V2X system:

· It is necessary to consider the option to move the MBMS CN functions (e.g. BM-SC, MBMS-GW) close to the eNB, or even collocated in the eNB.

Also, the following analysis related to MBMS for V2X was needed for future meeting in way forward [1]:

· To determine whether there is any impact to current specifications or whether it is just a deployment option

This section is to analyse on how to move the MBMS CN functions close to eNB and how to do MBMS CN function split.
According to [2], the BM-SC among MBMS CN functions consists of the following sub-functions:

· 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

Figure 5 illustrates BM-SC functional structure.
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Figure 5. BM-SC functional structure
We examine each sub-function for the BM-SC.

Membership function
The Membership function is denoted as follows:

· The BM-SC Membership function provides authorization for UEs requesting to activate an MBMS service.

· The Membership function may have subscription data of MBMS service users.

Looking at the described ones above, this function provides authorization for UEs and may have UE’s subscription data. Because the Membership function does not seem to be the direct relation to MBMS data transmission, it does not need to be close to the eNB.

Session and Transmission function
The Session and Transmission function is described as follows:

· The BM-SC Session and Transmission Function shall be able to schedule MBMS session transmissions.

· The BM-SC Session and Transmission Function should be able to schedule MBMS session retransmissions.

· The BM-SC Session and Transmission Function allocates TMGIs.

· The BM-SC Session and Transmission Function shall be able to provide the MBMS GW or GGSN with transport associated parameters such as quality-of-service and MBMS service area.

· The BM-SC Session and Transmission Function shall be able to initiate and terminate MBMS bearer resources prior to and following transmission of MBMS data.

· The BM-SC Session and Transmission Function should be able to send MBMS data.

The Session and Transmission function performs sending MBMS data provided by Content Provider as shown in Figure 1. Also, this function manages MBMS bearers used for MBMS delivery such as scheduling MBMS session transmission/retransmission, providing transport associated parameters, initiating and terminating MBMS bearer resources. So, the Session and Transmission function should be located in vicinity of the eNB to minimize the latency for V2X message transmission.

Proxy and Transport function
The Proxy and Transport function is denoted as follows:

· The BM-SC Proxy and Transport function may act as an intermediate device for the MBMS data sent from the Session and Transmission function to the MBMS-GW.
According to the description above, this function is located between the Session and Transmission function and the MBMS-GW. Likewise the Session and Transmission function, the Proxy and Transport function should be near the eNB.

Service Announcement function
The Service Announcement function is described as follows:

· The BM-SC Service Announcement function shall be able to provide service announcements for multicast and broadcast MBMS user services.

· The BM-SC Service Announcement function shall be able to provide the UE with media descriptions specifying the media to be delivered as part of an MBMS user service (e.g. type of video and audio encodings).

· The BM-SC Service Announcement function shall be able to provide the UE with MBMS session descriptions specifying the MBMS sessions to be delivered as part of an MBMS user service (e.g. multicast service identification, addressing, time of transmission, etc.).

The Service Announcement function provides the user service description (USD) defined as below [3]:
· user service description (USD): in the USD (see 3GPP TS 26.346 [49]), the application/service layer provides for each service the TMGI, the session start and end time, the frequencies and the MBMS service area identities (MBMS SAIs, see definition in section 15.3 of 3GPP TS 23.003 [26]) belonging to the MBMS service area (see definition in 3GPP TS 23.246 [48]);
In case this function is close to the eNB, the UE within the coverage of the eNB only obtains the USD. If the UE moves to neighbour eNB which belongs to other BM-SC, it cannot receive the V2X message broadcasted by neighbour until it receives the USD and makes its status receivable. So, the Service Announcement function should not be close to the eNB.

Security function
The Security function is denoted as follows:

· MBMS user services may use the Security functions for integrity and/or confidentiality protection of MBMS data.

· The MBMS Security function is used for distributing MBMS keys (Key Distribution Function) to authorized UEs.

In case of integrity and/or confidentiality protection of MBMS data, because this function interworks the Session and Transmission function, this function needs to be close to the eNB.

Proposal 3: Among sub-functions of the BM-SC, the Session and Transmission, the Proxy and Transport, and the Security functions should be close to the eNB. But other functions needs to be globally located in order to manage all local MBMS network’s MBMS related information.

The MBMS GW among MBMS CN functions provides the following functions [2]:

· It provides an interface for entities using MBMS bearers through the SGi-mb (user plane) reference point;

· It 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)

In order to forward MBMS data received from the BM-SC to each eNB, the MBMS GW provides IP Multicast address to each eNB. It performs MBMS Session Control Signalling towards the eNB via the MME. Also, the MBMS GW sends MBMS data to each eNB via M1 interface. It operates similarly as the Session and Transmission function of BM-SC. So, the MBMS GW should be located in vicinity of the eNB to minimize the latency for V2X message transmission.
Proposal 4: The MBMS GW can be close to the eNB without function split.

3. Conclusion
In this contribution, we focused on the potential issue for small and variable areas and MBMS function split and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: It is proposed to capture the problems observed above into TR in order to support localized MBMS with small and variable areas.
Proposal 2: It is proposed to consider the solutions for solving the problems mentioned above.
Proposal 3: Among sub-functions of the BM-SC, the Session and Transmission, the Proxy and Transport, and the Security functions should be close to the eNB. But other functions needs to be globally located in order to manage all local MBMS network’s MBMS related information.
Proposal 4: The MBMS GW can be close to the eNB without function split.

Corresponding TP for TR 36.885 is provided in Section 4.
4. Text Proposal
----------------Start of the Change---------------
X.y
MBMS for V2X
X.y.x
Support of small and variable areas in V2X
In V2V/V2I/V2P service, in most use cases, the V2X message may be broadcast in a small range of areas. Such areas may change due to the movement of the vehicle UE. For example, a vehicle UE may periodically broadcast a message (CAM) including the vehicle dynamic status information (e.g. location, speed and direction information) to its surrounding vehicles while moving, to assist safety operations. It is expected that the surrounding vehicles within 300-500 meters range from the vehicle UE should be able to receive the V2X message. The small and variable areas in V2X could be managed via MBSFN and/or SC-PTM.
X.y.x.1 Update of variable MBMS service area
Problem description
MBMS service area for V2X is small and variable. The V2X application server should decide and update the service area for supporting the moving vehicles. However, it does not have enough information for the decision. For example, for which cluster the V2X message should be delivered. On the other hand, the lower MBMS related nodes (e.g. MCE, eNB) also need to know the changing small and variable area for V2X message transmission. Due to the fact that the small and variable area has to be changed frequently, MBMS session is updated often. This requires the eNBs to join or leave the modified service area and also synchronization among all eNBs in the modified service area. It is a challenge to the latency requirement of V2X message transmission.
Solution
On how to let the V2X server know the variable small areas (a cluster of cells), a solution is that the eNB provides the V2X sever with the predefined cluster information. 
On the other hand, about how to let lower MBMS nodes (e.g. MCE, eNB) know the small and variable area and satisfy the latency requirement for V2X message transmission, the following solution can be considered. 

The MBMS session used for V2X delivery is pre-established and the broadcast area for it can be set in a wide area, for example, the area which covers several clusters. Based on information in V2X message and the predefined cluster information, the V2X server decides broadcast area and notifies the MCE and eNBs of the selected cluster information. Only the eNBs in the cluster perform the V2X message transmission based on the received cluster information. Other eNBs may drop the V2X message.
X.y.y
Localized MBMS
In current MBMS system, the BM-SC, MBMS-GW and MME are located in the Core Network. The backhaul delay between the BM-SC and the eNB is non-negligible when calculating the end-to-end delay, especially when MBMS is used to delivery downlink V2X packets in the V2X system. To minimize the latency, it is necessary to consider the option to move the MBMS CN functions (e.g. BM-SC, MBMS-GW) close to the eNB, or even collocated in the eNB.
For MBMS GW, it can be close to the eNB without function split. However, for BM-SC the Session and Transmission, the Proxy and Transport, and the Security functions should be close to the eNB. But other functions needs to be globally located in order to manage all local MBMS network’s MBMS related information. 
--------------End of the Change---------------
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