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4.2
Reference Architecture Model
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Note 1:
network entities and reference points solely used by the MBMS user service (e.g. for service announcement as described in section 4.4.1.2) are not shown in this figure.

Note 2:
Gp applies only when SGSN and GGSN are in different PLMNs.

Figure 1a: Reference architecture to support the MBMS bearer service
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Figure 1b: Reference architecture for Evolved Packet System with E-UTRAN(MBMS Broadcast Mode only)



NOTE:
The eBM-SC uses both MBMS Bearers (over SGmb/SGi-mb/M?) and EPS Bearers (over SGi). The M1and M3 interfaces connect the corresponding nodes in E-UTRAN to the core network. The MBMS service data may transfer from eBM-SC to PDN GW via SGi-mb, and then to E-UTRAN via M1 by using IP multicast or via S5+S1-U by using GTP-U bearer. The case of Using GTP-U bearer is applied for the nodes in E-UTRAN which doesn’t support IP multicast function.
Editor's Note:
It’s FFS whether the eBM-SC may distribute MBMS service data to eNodeB directly via “M?” interface by IP multicast means.
5.8.1
PDN GW
PDN GW is in charge of handling control plane signalling, distributing and transferring MBMS service data. The 
functions include:

-
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 eNodeBs (M1-U reference point);
-
It uses GTP-U bearer to transfer the MBMS user plane data to eNodeBs which doesn’t support IP multicast (S5+S1-U reference point);

NOTE:
In case of mobility in or out from an MBMS service area, the service continuity is handled by the Service Layer (in UE and network).

-
It allocates an IP Multicast address to which the eNodeB should join to receive the MBMS data. This IP Multicast address is provided to the eNodeB via MME function;
-
It initiates GTP-U bearer establishment to the eNodeB which should receive the MBMS data by unicast means;
-
It can communicate with multiple MME and choose MME for the MBMS session signalling; 
-

5.8.2
MME

For the MBMS function in EPS, MME functions include:

-
Session control of MBMS bearers to the E-UTRAN access (including reliable delivery of Session Start/Session Stop to E-UTRAN);

-
Transmit Session control messages towards multiple E-UTRAN nodes;

-
It is FFS whether  MME filters the distribution of Session Control message to E-UTRAN nodes based on MBMS service area;

-
It provides an Sm interface to the PDN GW function: it receives MBMS service control messages and the IP Multicast address for MBMS data reception from PDN GW function over this Sm interface.
-
It indicates the PDN GW to initiate unicast bearer establishment and provide information for the establishment if there are some eNodeBs which do not support the IP multicast.
NOTE:
When a UE leaves or enters MBMS bearer coverage, the service continuity is handled by the Service Layer (in UE and network).

5.8.3
eBM-SC function
The eBM-SC provides functions similiarly to BM-SC (see clause 5.1). 
Besides, eBM-SC functions also include:
-
Content synchronization for MBSFN (MBMS over Single Frequency Networks);

-
Header compression for MBSFN MBMS data;
-
It’s FFS for eBMSC whether to distribute the MBMS service data to eNodeB directly.
…
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