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15.1.1
E-MBMS Logical Architecture
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Figure 15.1.1-1: E-MBMS Logical Architecture

Figure 15.1.1-1 depicts the E-MBMS Logical Architecture.
Multi-cell/multicast Coordination Entity (MCE)

The MCE is a logical entity – this does not preclude the possibility that it may be part of another network element – whose functions are:

-
the admission control and the allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation. The MCE decides not to establish the radio bearer(s) of the new MBMS service(s) if the radio resources are not sufficient for the corresponding MBMS service(s) or may pre-empt radio resources from other radio bearer(s) of ongoing MBMS service(s) according to ARP. Besides allocation of the time/ frequency radio resources this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme.

-
counting and acquisition of counting results for MBMS service(s).

-
resumption of MBMS session(s) within MBSFN area(s) based on e.g. the ARP and/or the counting results for the corresponding MBMS service(s).

-
suspension of MBMS session(s) within MBSFN area(s) based e.g. the ARP and/or on the counting results for the corresponding MBMS service(s).

The MCE is involved in MBMS Session Control Signalling. The MCE does not perform UE - MCE signalling.

When the MCE is part of another network element, an eNB is served by a single MCE.

E-MBMS Gateway (MBMS GW)

The MBMS GW is a logical entity – this does not preclude the possibility that it may be part of another network element – that is present between the BMSC and eNBs whose principal functions is the sending/broadcasting of MBMS packets to each eNB transmitting the service. The MBMS GW uses IP Multicast as the means of forwarding MBMS user data to the eNB. The MBMS GW performs MBMS Session Control Signalling (Session start/stop) towards the E-UTRAN via MME.

Control Plane Interfaces
“M3” Interface: MCE – MME

An Application Part is defined for this interface between MME and MCE. This application part allows for MBMS Session Control Signalling on E-RAB level (i.e. does not convey radio configuration data). The procedures comprise e.g. MBMS Session Start and Stop. SCTP is used as signalling transport i.e. Point-to-Point signalling is applied.

“M2” Interface: MCE – eNB
An Application Part is defined for this interface, which conveys at least radio configuration data for the multi-cell transmission mode eNBs and Session Control Signalling. SCTP is used as signalling transport i.e. Point-to-Point signalling is applied.
User Plane Interface

“M1” Interface: MBMS GW – eNB
This interface is a pure user plane interface. Consequently no Control Plane Application Part is defined for this interface. IP Multicast is used for point-to-multipoint delivery of user packets.

Deployment consideration

The two envisaged alternatives are shown in Figure 15.1.1-2. In case the MCE is deployed as part of the eNB , as shown in the right hand side, the M2 interface should be kept between the MCE and the corresponding eNB.
The architecture on the right part where an MCE is part of the eNB is defined as the “distributed MCE architecture” and the architecture on the left part with a stand-alone MCE is defined as the “centralized MCE architecture”.
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Figure 15.1.1-2: eMBMS Architecture deployment alternatives
15.9.2
M3 Interface Functions

15.9.2.1
General

The M3 interface provides the following functions:

-
MBMS Session Handling Function:

-
MBMS Session Start, MBMS Session Stop, MBMS Session Update.

-
M3 Interface Management Function:

-
Reset, Error Indication.
-
M3 Configuration Function (distributed MCE architecture only, see clause 15.1.1)
-
M3 Setup, MCE Configuration Update.
15.9.2.2
MBMS Session Handling Function

The MBMS Session Handling Function enables the MME to provided Session Start, Session Stop and Session Update messages to the MCEs it is connected to. The MME provides respective QoS and MBMS Service Area information to the MCEs.

15.9.2.3
M3 Interface Management Function

The M3 interface management functions provide:
-
means to ensure a defined start of the M3 interface operation (reset);

-
means to handle different versions of application part implementations and protocol errors (error indication).
15.9.2.x
M3 Configuration Function

The M3 Configuration Function allows the MCE to exchange with the MME node configuration information necessary for the operation of the M3 interface such as the MBMS Service Area information.
15.9.3
M3 Interface Signalling Procedures

15.9.3.1
General

The elementary procedures supported by the M3AP protocol are listed in Table 8-1 and Table 8-2 of TS 36.444 [45].

15.9.3.2
MBMS Session signalling procedure

The MBMS Session signalling procedure enables the MME to deliver Session Start, Session Stop and Session Update messages to the concerned MCEs. At Session Start and Session Update, the MME provides respective QoS and MBMS Service Area information to the MCEs.

15.9.3.3
M3 Interface Management procedures

15.9.3.3.1
Reset procedure

The Reset procedure is issued in order to re-initialize the peer entity or part of the peer entity after node setup and after a failure event occurred. This procedure may be initiated by both the MME and MCE.

15.9.3.3.2
Error Indication procedure

The Error Indication procedure may be initiated by the MME and the MCE. It is used to report detected errors in one incoming message, if an appropriate failure message cannot be reported to the sending entity.
15.9.3.x
M3 Configuration procedures
15.9.3.x.1
M3 Setup procedure

The M3 Setup procedure allows the initial exchange of configured data which is required in the MCE and in the MME such as the MBMS Service Area information. The M3 Setup procedure is initiated by the MCE. 
15.9.3.x.2
MCE Configuration Update procedure

The MCE Configuration Update procedure is used to provide updated configured data in the MCE to the MME. The MCE Configuration Update procedure is triggered by the MCE.
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