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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.146: "Multimedia Broadcast/Multicast Service; Stage 1".

[3]
3GPP TS 23.107: "Quality of Service (QoS) concept and architecture".

[4]
3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)".

[5]
3GPP TS 33.246: "Security of Multimedia Broadcast/Multicast Service".

[6]
3GPP TS 22.246: "Multimedia Broadcast/Multicast Service (MBMS) user services".

[7]
3GPP TS 26.346: "MBMS: Protocols and Codecs".

[8]
void.

[9]
void.

[10]
3GPP TS 25.346: "Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access Network".

[11]
3GPP TS 43.246: "Technical Specification Group GSM/EDGE Radio Access Network; Multimedia Broadcast Multicast Service (MBMS) in the GERAN".

[12]
3GPP TS 23.125: "Overall high level functionality and architecture impacts of flow based charging; Stage 2".

[13]
3GPP TS 23.003: "Numbering, addressing and identification".

[14]
3GPP TS 32.422: "Subscriber and equipment trace; Trace control and Configuration Management (CM)".

[15]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[16]
3GPP TS 23.401: "GPRS enhancements for E-UTRAN Access".
[x]
3GPP TS 23.401: "GPRS enhancements for E-UTRAN Access".

[x+1]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN)".

*************** NEXT CHANGE ************************

3.2
Abbreviations

For the purposes of the present document, the abbreviations in TR 21.905 [1] and TS 22.146 [2] apply.

TMGI
Temporary Mobile Group Identity

TPF
Traffic Plane Function
EPS
Evolved Packet System
********************* NEXT CHANGE *****************************

4.2
Reference Architecture Model
4.2.1
GPRS
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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)

Editor's Note:
It is FFS how these functions are allocated to functional entity/entities of the Evolved Packet System.

Editor's Note:
MCE (Multi-cell/Multicast Co-ordination Entity) is not shown in the figure.

NOTE:
The eBM-SC uses both MBMS Bearers (over SGmb/SGi-mb) and EPS Bearers (over SGi).
4.2.2
EPS
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Figure 2: Reference architecture for Evolved Packet System with E-UTRAN & UTRAN (MBMS Broadcast Mode only)

NOTE:
The BM-SC uses both MBMS Bearers (over SGmb/SGi-mb) and EPS Bearers (over SGi).

********************* NEXT CHANGE *****************************

4.3.x
Reference Points for Evolved Packet System

NOTE:
The below listed reference points are applicable for the EUTRAN 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. 
S1-MME:
It is the reference point between MME and E-UTRAN as specified in TS23.401 [x]. For the purpose of supporting MBMS service, it is a control plane interface for session control.

Sm:
It is the reference point for the control plane between MME and MBMS GW.
Sn:
It is the reference point for the control plane between MBMS GW and SGSN.
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 and Sn reference points are based on GTPv2-C
********************* NEXT CHANGE *****************************

5.1
Broadcast-Multicast Service Centre (BM-SC)

The BM-SC provides functions for MBMS user service provisioning and delivery. It may serve as an entry point for content provider MBMS transmissions, used to authorise and initiate MBMS Bearer Services within the PLMN and can be used to schedule and deliver MBMS transmissions.

The BM-SC is a functional entity, which must exist for each MBMS User Service.

The BM-SC consists of five sub-functions:

-
Membership function;

-
Session and Transmission function;

-
Proxy and Transport function;

-
Service Announcement function;

-
Security function.
In addition, for EPS the BM-SC consists of the following additional functions (broadcast mode only):


Content synchronization for MBMS in UTRAN

-
Content synchronization for MBMS in E-UTRAN
-
Header compression for MBSFN MBMS data

This section describes BM-SC functions, which are defined for the standardised MBMS User Services.
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Figure 5a: BM-SC functional structure

Editor's Note: the above figure needs to be updated to reflect SGimb and SGmb interfaces.
********************* NEXT CHANGE *****************************

5.4
SGSN

The SGSN's role within the MBMS architecture is to perform MBMS bearer service control functions for each individual UE and to provide MBMS transmissions to UTRAN/GERAN.

The SGSN shall provide support for intra-SGSN and inter-SGSN mobility procedures. Specifically this requires the SGSN to store a user-specific MBMS UE context for each activated multicast MBMS bearer service and to pass these contexts to the new SGSN during inter-SGSN mobility procedures.
The SGSN shall be able to indicate its MBMS support to the UE as well as it shall be able to synchronise with the UE, which of the UE's MBMS UE contexts are still active.

The SGSN shall be able to generate charging data per multicast MBMS bearer service for each user. The SGSN does not perform on-line charging for either the MBMS bearer service or the MBMS user service (this is handled in the BM-SC).

The SGSN shall be able to establish Iu and Gn bearers shared by many users upon receiving a session start from the GGSN. Likewise, the SGSN shall be able to tear down these bearers upon instruction from the GGSN.
When MBMS in EPS for UTRAN access is supported, the SGSN shall support the necessary control plane functions provided via Sn interface to/from MBMS GW.
********************* NEXT CHANGE *****************************

5.x
Functional Elements for the Evolved Packet System

5.x.1
MBMS GW

One or more MBMS GW function entities may be used in a PLMN.  
Note that MBMS GW may be stand alone or co-located with other network elements such as BM-SC or combined S-GW/PDN-GW. 
MBMS GW 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 reference point);

IP multicast distribution of MBMS user plane data to RNCs (M1 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/RNC should join to receive the MBMS data. This IP Multicast address is provided to the eNodeB via MME and to the RNC via SGSN;

MBMS GW supports fall back to point to point mode where applicable for UTRAN access 
-
MBMS GW can communicate with multiple control plane entities (i.e. MME, SGSN and BM-SCs).

5.x.2
MBMS Control plane function

The MBMS control plane function is supported by MME for E-UTRAN access and by SGSN for UTRAN access. For SGSN functions, see sub clause 5.4.
One or more MBMS control plane functional entities are used in a PLMN.

MME supports the following functions in order to enable MBMS support for E-UTRAN:
-
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 there is a need to filter the distribution of Session Control message to E-UTRAN nodes based on MBMS service area;

-
It provides an Sm interface to the MBMS GW function: it receives MBMS service control messages and the IP Multicast address for MBMS data reception from MBMS GW function over the Sm interface.

NOTE:
When a UE leaves or enters MBMS bearer coverage, the service continuity is handled by the Service Layer (in UE and network).

********************* NEXT CHANGE *****************************

8
MBMS Procedures

8.1
MBMS Notification
8.1.1
Iu mode notification (UTRAN and GERAN) for GPRS
When an MBMS Session starts, UEs interested in the MBMS bearer service (PMM-CONNECTED UEs and PMM-IDLE UEs) shall be notified.

MBMS Session attributes such as Session Identifier and MBMS Service Area(s) are made available in all interested RNCs during the Session Start procedure.

For radio efficiency reasons, the UTRAN may select on a per cell basis whether to establish point-to-point or point-to-multipoint links for the distribution of MBMS data to the UEs.

In order to perform this selection, the UTRAN requests a proportion of UEs to move to PMM-CONNECTED mode by means of MBMS notification sent in the MBMS service Area.

The exact number of UEs moved to PMM-CONNECTED mode is a decision of the RAN node. It is not necessary for all UEs to move to PMM-CONNECTED mode in order for the RAN to decide to use point-to-multipoint, other UEs may remain in PMM-IDLE state. This is a UTRAN choice (based on Radio Resource Management criteria).

Following the decision to set up point-to-point or point-to-multipoint links, the number of UEs that need to be maintained in PMM-CONNECTED mode or moved to PMM-IDLE mode for MBMS data reception is also a decision of the RAN node.

********************NEXT CHANGE *********************************

8.3.x
MBMS Session Start Procedure for E-UTRAN

[image: image5]
Figure 8b: Session Start procedure for E-UTRAN
1.
BM-SC sends a Session Start Request message to MBMS GW to indicate the impending start of the transmission and to provide the session attributes (QoS, MBMS service Area, Session identifier, estimated session duration). The list of session attributes is FFS.

2.
The MBMS GW responds with a Session Start Response message with information for BM-SC to send MBMS data to the MBMS GW.
3.
The MBMS GW stores the session attributes and allocates a transport network IP multicast address for this session and sends a Session Start Request (session attributes, including IP Multicast Address) message to MME.
4.
The MME sends a Session Start Request message to E-UTRAN.
5.
The E-UTRAN responds the MME to confirm the reception of the Session Start Request message.
Editor's Note:
It is FFS whether MME can send Session Start to all E-UTRAN nodes controlled by that MME and rely on E-UTRAN to perform Service Area filtering.

6.
The MME stores the session attributes and responds to the MBMS GW.
Editor's Note:
The order of step 7 and step 8 is ffs.

7.
The eNodeBs send IP multicast Join message to the received user plane IP multicast address allocated by the MBMS GW.

Editor's Note:
It is FFS at what time the eNodeB performs Join after receiving Session Start Request message.

8.
The E-UTRAN establishes the necessary radio resources for the transfer of MBMS data to the interested UEs. Radio resource set up can be scheduled according to the time to MBMS data transfer parameter.

9.
The BM-SC starts sending the MBMS data.

10.
MBMS GW function receives MBMS data. MBMS GW sends the MBMS data using IP multicast towards all joined eNBs.
********************NEXT CHANGE *********************************

8.5.1
MBMS Session Stop Procedure for GERAN and UTRAN for GPRS
The BM-SC Session and Transmission function initiates the MBMS Session Stop procedure when it considers the MBMS session to be terminated. The session is typically terminated when there is no more MBMS data expected to be transmitted for a sufficiently long period of time to justify a release of bearer plane resources in the network. The procedure is propagated to all SGSNs and GGSNs that are registered for the corresponding MBMS bearer service and to BSCs/RNCs that have an established Iu bearer plane with an SGSN.

The overall MBMS Session Stop procedure is presented in the following figure:
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Figure 10a: MBMS Session Stop procedure for GERAN and UTRAN

1.
The BM-SC Session and Transmission function sends a Session Stop Request message to the BM-SC Proxy and Transport function, which forwards it to all GGSNs listed in the "list of downstream nodes" parameter of the affected MBMS Bearer Context to indicate that the MBMS session is terminated and the bearer plane resources can be released. The MBMS Bearer Context is uniquely identified by the TMGI or the combination of TMGI and Flow Identifier. The BM-SC Proxy and Transport function sets the state attribute of its MBMS Bearer Context to 'Standby'. The GGSN sends a Session Stop Response message to the BM-SC Proxy and Transport function, which forwards it to the BM-SC Session and Transmission function. The BM-SC Proxy and Transport function copies Session Stop Requests to the BM-SC Membership function for charging purposes.

2.
The GGSN sends an MBMS Session Stop Request message to all SGSNs that have a bearer plane established with the GGSN, releases the corresponding bearer plane resources towards these SGSNs and sets the state attribute of its MBMS Bearer Context to 'Standby'. The GGSN releases the MBMS Bearer Context in case of a broadcast MBMS bearer service.

3.
The SGSN releases the TEID and bearer plane resources on which it was receiving MBMS data from the GGSN for the affected MBMS bearer service and sends an MBMS Session Stop Request message to all BSCs/RNCs that have a bearer plane established with the SGSN. The SGSN releases the MBMS Bearer Context in case of a broadcast MBMS bearer service.

4.
The RNC releases the affected radio and Iu resources; the BSC releases the affected radio resources. The BSC/RNC releases the MBMS Service Context in case of a broadcast MBMS bearer service. A BSC in Gb mode shall send an acknowledgement to the SGSN even if there is no active MBMS context in the BSC.

********************NEXT CHANGE *********************************

8.5.x
MBMS Session Stop Procedure for E-UTRAN


[image: image7]
Figure 10b: MBMS Session Stop procedure for E-UTRAN


The BM-SC sends a Session Stop Request message to the MBMS GW to indicate the end of session. The MBMS GW responses with Session Stop Response and release its information regarding the session.

2.
The MBMS GW forwards Session Stop Request message to the MME which previously received the Session Start.

3.
MME forwards Session Stop Request message to the E-UTRAN which previously received the Session Start. Each E-UTRAN responses with Session Stop Response message to the MME.

4.
The E-UTRAN releases the affected resources and leaves the transport network IP Multicast group of the session.

********************END OF ALL CHANGES *********************************
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