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**** FIRST CHANGE ****
4
MBMS Architecture

4.1
Overview

MBMS is a point-to-multipoint service in which data is transmitted from a single source entity to multiple recipients. Transmitting the same data to multiple recipients allows network resources to be shared.

The MBMS bearer service offers two modes:

-
Broadcast Mode;

-
Multicast Mode.

Broadcast Mode is supported for EPS and GPRS, and Multicast Mode is supported for GPRS. MBMS for EPS supports E-UTRAN and UTRAN. MBMS for GPRS supports UTRAN and GERAN.

MBMS architecture enables the efficient usage of radio-network and core-network resources, with an emphasis on radio interface efficiency.

MBMS is realised by the addition of a number of new capabilities to existing functional entities of the 3GPP architecture and by addition of a number of new functional entities.

The existing PS Domain functional entities (GGSN, SGSN, MME, E-UTRAN, UTRAN, GERAN and UE) are enhanced to provide the MBMS Bearer Service. In the EPS a functional entity MBMS GW exists at the edge between the CN and the BM-SC. In the bearer plane, this service provides delivery of IP Multicast datagrams from the Gi and SGi-mb reference points to UEs with a specified Quality of Service. In the control plane, this service provides mechanisms for:

-
managing the MBMS bearer service activation status of UEs (in the case of multicast mode);

-
outsourcing authorisation decisions to the MBMS User Service (i.e. to the BM-SC) (in the case of multicast mode);

-
providing control of session initiation/modification/termination by the MBMS User Service and managing bearer resources for the distribution of MBMS data (in the case or multicast and broadcast modes).

A particular instance of the MBMS Bearer Service is identified by an IP Multicast Address and an APN Network Identifier. A TMGI also can be used to identify one MBMS Bearer Service inside one PLMN.

For GPRS the boundary of the MBMS Bearer Service is the Gmb and Gi reference points as shown in Figure 1 below. The former provides access to the control plane functions and the latter the bearer plane. For EPS the boundary is the SGmb and the SGi-mb as shown in figure 1b below.

A functional entity, the Broadcast Multicast Service Centre (BM-SC) provides a set of functions for MBMS User Services. BM-SC functions for different MBMS User Services may be supported from the same or different physical network elements.
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Figure 4.1-1: Conceptual View of the BM-SC

Figure 4.1-1 provides a conceptual view of the BM-SC. It can be seen from this figure that the MBMS User Services are built on top of the MBMS Bearer Service. That same MBMS Bearer Service is made available to external applications via the MB2 interface (see TS 23.468 [24]).
**** NEXT CHANGE ****
4.2.2
EPS
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Figure 1b: Reference architecture for Evolved Packet System with E-UTRAN and UTRAN (MBMS Broadcast Mode only)

NOTE 1:
In addition to MBMS Bearers (over SGmb/SGi-mb), the BM-SC may use EPS Bearers (over SGi) to realize an MBMS User Service as specified in TS 26.346 [7].

NOTE 2:

The MCE (see TS 36.300 [17]) is not shown in the figure.

NOTE 3:

MBMS service over Gn-SGSN is supported when the MBMS-GW is co-located with the PDN GW and this PDN GW has the necessary GGSN functions to control the MBMS Bearer Service over Gn.

**** NEXT CHANGE ****
4.3.3
Reference Points for Evolved Packet System

NOTE:
The below listed reference points are applicable for the E-UTRAN and UTRAN MBMS Broadcast Mode (with or without counting) only.

M1:
It is the reference point between MBMS GW and E-UTRAN/UTRAN for MBMS data delivery. IP Multicast is used on this interface to forward data.

M3:
It is the reference point for the control plane between MME and E-UTRAN.

MB2:
It is the reference point for the control and user plane between the BM-SC and the GCS AS (ref. TS 23.468 [24])..

Sm:
It is the reference point for the control plane between MME and MBMS GW.

Sn:
It is the reference point between MBMS GW and SGSN (S4 based) for the control plane and for MBMS data delivery. Point-to-point mode is used on this interface to forward data..

SGi-mb:
It is the reference point between BM-SC and MBMS GW function for MBMS data delivery.

SGmb:
It is the reference point for the control plane between BM-SC and MBMS GW.

Protocol assumption:

-
The Sm reference point is based on GTPv2-C.

-
The Sn reference point is based on GTPv2-C and GTPv1-U.

-
The M1 reference point is based on GTPv1-U.

**** NEXT CHANGE ****
4.4
MBMS User Service Provision

**** NEXT CHANGE ****
4.4.1.1
Subscription

Establishes the relationship between the user and the service provider, which allows the user to receive the related MBMS multicast user service.

Service Subscription is the agreement of a user to receive service(s) offered by the operator. Subscription information is recorded in the BM-SC. Subscription information and other BM-SC functionality may be on separate entities, which is enabled by proxy capability of the Gmb interface.

NOTE:
procedures for the subscription phase are out of scope of this specification.

**** NEXT CHANGE ****
5
Functional Entities To Support MBMS

5.0
General

To provide MBMS bearer services existing functional entities, GGSN, MME, SGSN, eNodeB/RNC/BSC, perform several MBMS related functions and procedures, some of which are specific to MBMS. An MBMS specific functional entity – Broadcast Multicast Service Centre (BM-SC) supports various MBMS user service specific services such as provisioning and delivery and provides access to MBMS bearer services. In the EPS a functional entity MBMS GW exists at the edge between the CN and the BM‑SC.

**** NEXT CHANGE ****
5.1.3
Proxy and Transport Function

The BM-SC Proxy and Transport Function is a Proxy Agent for signalling over SGmb and Gmb reference points between MBMS GWs/GGSNs and other BM-SC sub-functions, e.g. the BM-SC Membership Function and the BM-SC Session and Transmission Function. Further, the BM-SC Proxy and Transport Function shall also be able to handle when BM-SC functions for different MBMS services are provided by multiple physical network elements. Routing of the different signalling interactions shall be transparent to the MBMS GW and the GGSN.

The BM-SC Proxy and Transport function shall be able to generate charging records for content provider charging of transmitted data. Content provider name is provided to BM-SC Proxy and Transport function over SGmb/Gmb at session start.

The BM-SC Proxy and Transport function may act as an intermediate device for the MBMS data sent from the BM-SC Session and Transmission function to the MBMS GW or GGSN.

The Proxy and Transport Function may be divided further into a Proxy function managing the control plane (SGmb/Gmb) and a Transport function managing the multicast payload.

The Proxy and Transport Function is an MBMS bearer service function.

The BM-SC Proxy and Transport function provides access to MBMS bearer services both for the MBMS user services hosted on the BM-SC and via the MB2 reference point for external applications (e.g., GCS AS, ref. TS 23.468 [24]).

**** NEXT CHANGE ****
5.1.6
Location Dependent Content Transfer for the same MBMS User Service (Broadcast Mode only)

Some MBMS user services may broadcast different content in different areas of the network. In such case the UE is not aware of the relation between location and content, i.e. the UE just activates the reception of the service and receives the content that is relevant for its location.

The BM‑SC controls which content is broadcasted in which area by establishing a separate MBMS bearer service for each content data flow. All MBMS bearer services of the same MBMS user service share the same TMGI but bear different Flow Identifiers. The BM‑SC allocates the Flow Identifier during the MBMS Session Start procedure and initiates a separate session for each content data flow. For IP Multicast support in EPS, the MBMS GW allocates an IP Multicast Address based on the TMGI and Flow Identifier (broadcast mode only). Since in any specific location only one version of the content shall be available at any point in time, the MBMS Service Areas of each session of a same user service shall not overlap; this shall be ensured by proper configuration of the service in the BM‑SC. The RNC and the eNodeB ultimately enforces this constraint by rejecting any session start request with the same TMGI as an already active session if there is any overlap in the respective service areas. As indicated above, the UE is unaware of the Flow Identifier and of the existence of multiple sessions for the same MBMS user service.

**** NEXT CHANGE ****
11.2
Scenario signalling flow

11.2.1
APN selection

When a UE is authorized through the BM-SC in the visited PLMN (by proxying the authorization signalling), an APN may be selected and decided by the BM-SC in the home PLMN or the BM-SC in the visit PLMN depending on the operator policy or agreement between PLMNs. See step 4 of the figure 18.
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Figure 18: MBMS route optimization for HPLMN provided MBMS user services

Figure 18 is an extension of MBMS multicast service activation procedure described in clause 8.2, the only revise is that an authorization step (step 4) is added according to clause 11.1.

**** END OF CHANGES ****
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