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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document describes the stage 2 description (architectural solution and functionalities) for MBMS, which includes the elements necessary to realise the stage 1 requirements in 3GPP TS 22.146 [2].

The present document includes information applicable to network operators, service providers and manufacturers.

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: "3G Vocabulary".

[2]
3GPP TS 22.146: “MBMS; Stage 1”.

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions defined in 3GPP TS 21.905 [1] and 3GPP TS 22.146 [2] and the following apply:
MBMS Service Announcement: Mechanism to allow users to be informed about the MBMS services available.
3.2 Abbreviations

For the purposes of the present document, the abbreviations in 3GPP TS 21.905 [1] and 3GPP TS 22.141 [2] and the following apply:

4 MBMS Architecture 

4.1 Overview

Editor’s note : Here we put an introduction to MBMS architecture
4.2 Reference Architecture Model

Editors Note: Model taken directly form the TR

[image: image2.wmf]UE

SGSN

UE

GERAN

UTRAN

CBC

CSE

HLR

GGSN

BG

BM-SC

Multicast

Broadcast

Source

Multicast

Broadcast

Source

Content

Provider

Uu

Iu

Iu/Gb

Um

Gr

Gn/Gp

Gi

Gi

Gi

Gi

PDN

(e.g. Internet)

Content

Provider

OSA

SCS

Gmb


Note: dotted lines means functions / reference points that are FFS. Gp applies only when SGSN and GGSN are in different PLMN. 

Figure 4.2-1: Reference architecture to support MBMS

4.3 MBMS Specific Reference points

Editors note: Probably only important to identify new reference points.
4.3.1
Gmb

4.4 MBMS Service Provision 

4.4.1
MULTICAST MODE
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Reception of MBMS MULTICAST service is enabled by certain processes which are shown in Figure below.  

Fig. 4.4.1: Phases of MBMS Multicast service provision

The phases subscription, joining and leaving are performed individually per user. The other phases are performed for a service, i.e. for all users interested in the related service. The sequence of phases may repeat, e.g. depending on the need to transfer data. Also subscription, joining, leaving, service announcement as well as MBMS notification may run in parallel to other phases.

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 service
4.4.1.2 Service announcement: 

MBMS service announcement/discovery mechanisms shall allow users to request or be informed about the range of MBMS services available. This includes operator specific MBMS services as well as services from content providers outside of the PLMN.

Operators/service providers may consider several service discovery mechanisms. This could include standard mechanisms such as SMS, or depending on the capability of the terminal, applications that encourage user interrogation. The method chosen to inform users about MBMS services may have to account for the users location, (e.g. current cell, in the HPLMN or VPLMN). Users who have not already subscribed to a MBMS service should also be able to discover MBMS services.  

The following could be considered useful for MBMS service discovery mechanisms (not exhaustive): -

· CBS

· MBMS Broadcast mode to advertise MBMS Multicast Services

· PUSH mechanism (WAP, SMS-PP)

· Web URL

4.4.1.3 Joining 

(MBMS multicast activation) is the process by which a subscriber joins (becomes a member) a multicast group, i.e. the user indicates to the network that he/she is willing to receive Multicast mode data of a specific service.  

4.4.1.4 MBMS multicast mode bearer set up

Establishes the network resources for MBMS data transfer in the multicast area.

4.4.1.5 MBMS notification 

 Informs the UEs about forthcoming (and potentially about ongoing) multicast data transfer.
4.4.1.6 Data transfer:  

Is the phase when MBMS data are transferred to the UEs.

4.4.1.7 MBMS multicast mode bearer release 

Releases the network resources for MBMS data transfer, e.g. when no more MBMS data have to be transferred.

4.4.1.8 Leaving 

(MBMS multicast deactivation) is the process by which a subscriber leaves (stops being a member) a multicast group, i.e. the user no longer wants to receive Multicast mode data of a specific service.  

4.4.2
BROADCAST MODE

An example for the phases of MBMS broadcast service provision is described in the figure below. 
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Fig. 4.4.2: Phases of MBMS broadcast service provision

The sequence of phases may repeat, e.g. depending on the need to transfer data. It is also possible that the service announcement and MBMS notification phase may run in parallel with other phases, in order to inform UEs which have not yet received the related service.

4.4.2.1 Service announcement  

Informs UEs about forthcoming services. Also see section on Multicast  mode (4.4.1.2)

4.4.2.2 MBMS broadcast mode bearer set up 

Establishes the network resources for MBMS data transfer in the broadcast area.

4.4.2.3 MBMS notification

 Informs the UEs about forthcoming (and potentially about ongoing) broadcast data transfer.

4.4.2.4 Data transfer

Is the phase when MBMS data are transferred to the UEs.

4.4.2.5 MBMS broadcast mode bearer release

Releases the network resources for MBMS data transfer, e.g. when no more MBMS data have to be transferred.

5 Functional Entities To Support MBMS

Editors note: List of Network elements and functions for each - linked to Key Issues identified in TR.
To provide MBMS services existing network components, GGSN, SGSN, RNC/BSC, perform several MBMS related functions and procedures, some of which are specific to MBMS. An MBMS specific network entity – Broadcast Multicast Service Centre (BM-SC) is used for service provisioning and delivery.

5.1 Broadcast-Multicast Service Centre (BM-SC)

The BM-SC is responsible for service provisioning and delivery. It may serve as an entry point for content provider MBMS transmissions, used to initiate MBMS transport bearers within the PLMN and can be used to schedule and deliver MBMS transmissions.

5.1.1 Content Provider Authentication, Authorization and Charging

The BM-SC shall be able to authenticate 3rd party content providers, providing content for MBMS transmissions. 

3rd party content providers may wish to initiate an MBMS transmission . In such cases, the BM-SC shall be able to authorize content providers to transmit data over MBMS depending on operator policy. 

The BM-SC shall be able to verify the integrity of data received from content providers.

The BM-SC shall be able to generate charging records for content provider transmitted data.

5.1.2 MBMS Transport Initiation and Termination

The BM-SC shall be able to initiate and terminate MBMS transport resources prior to and following transmission of MBMS data. 

5.1.3 MBMS Transmissions

The BM-SC should be able to accept content from external sources and transmit it using error resilient schemes (e.g. specialized MBMS codecs).

Further, the BM-SC might be used to schedule MBMS transmissions, retrieve content from external sources and provide this content using MBMS transport resources
5.2 User Equipment

The UE shall support functions for the activation/deactivation of the MBMS service.

Once a particular MBMS service is activated, no further explicit user request is required to receive MBMS data although the user may be notified that data transfer is about to start.

The UE shall support security functions as appropriate for MBMS 

The UE should, depending on terminal capabilities, be able to receive MBMS service announcements, paging information (non MBMS specific) or support simultaneous services (For example the user can originate or receive a call or send and receive messages whilst receiving MBMS video content). Reception of this paging or announcements may however, create losses in the MBMS data reception. The MBMS application should be able to cope with such losses.
Some UE depending upon terminal capability, may be able to store MBMS data. (This may involve DRM but this is out of scope of this specification) 

5.3 UTRAN/GERAN

UTRAN/GERAN are responsible for efficiently delivering MBMS data to the designated multicast or broadcast service area.  

Efficient delivery of MBMS data in multicast mode may require mechanisms in the UTRAN/GERAN. E.G. The number of users within a cell prior to and during MBMS transmission could be used to . choose an appropriate radio bearer.

MBMS transmissions may be initiated and terminated intermittently. The UTRAN/GERAN shall support the initiation and termination of MBMS transmissions by the core-network. Further, the UTRAN/GERAN shall be able to receive MBMS data from the core-network over Iu bearers shared by many UEs.

The UTRAN/GERAN shall support intra-RNC/BSC, inter-RNC/BSC mobility of MBMS receivers. Mobility is expected to cause limited data loss. Therefore, MBMS applications should be able to cope with potential data loss caused by UE mobility. 

The UTRAN/GERAN shall be able to transmit MBMS service announcements, paging information (non MBMS specific) and support other services in parallel with MBMS (For example Depending on terminal capabilities the user could originate or receive a call or send and receive messages whilst receiving MBMS video content).
5.4
SGSN

 The SGSN role within MBMS architecture is to perform user individual network control functions and to provide MBMS transmissions to RAN/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 context for each activated multicast service and to pass these contexts to the new SGSN during inter-SGSN mobility procedures.
The SGSN shall be able to generate charging data per multicast service for each user. Further, the SGSN may provide functions to support the charging of  prepaid users

The SGSN shall be able to establish Iu and Gn bearers shared by many users on demand when data has to be transferred to the users. This shall be done upon notification from the GGSN. Likewise, when data is no longer available the SGSN shall be able to tear down these bearers upon notification from the GGSN.

5.5 GGSN

The GGSN role within the MBMS architecture is to serve as an entry point for IP multicast traffic as MBMS data. Upon notification from the BM-SC the GGSN shall be able to request the establishment of a user-plane for a broadcast or multicast MBMS transmission. Further, upon BM-SC notification the GGSN shall be able to tear down the established user plane. User-plane establishment for multicast services is carried out towards those SGSNs that have requested to receive transmissions for the specific multicast service 

The GGSN shall be able to receive IP multicast traffic (whether from BM-SC or other data sources) and to route this data to the proper GTP tunnels set-up as part of the service.

Other functions to note here that GGSN may provide in support of MBMS service but not exclusive to MBMS are: 

· Message Screening  (not needed if the MBMS sources are internal in the PLMN)

· Charging Data Collection

· Service (QoS) negotiation
5.6 MBMS Data Sources and Content Provider

The reference point from the content provider to the BM-SC is not standardised

5.7 Optional Functional Element

Note: The following are FFS 

5.7.1 CSE

The SGSN may use CAMEL to handle pre-paid services, e.g. credit checking for on-line charging. 

5.7.2 CBC

The Cell Broadcast Centre (CBC) may be used to announce MBMS services to the users. 

5.7.3 OSA-SCS

The BM-SC might use OSA-SCS to interact with third parties.

6
MBMS attributes and Parameters

Editors note: Seems  like a good idea to have a section which deals with the sort of information needed such as QoS attributes, user details, things likely to be stored in O&M, HLR,BMSC etc.
7
Security

Editors note: Probably need SA3 input, also linked to Key Issues on Key distribution etc..
8 Charging requirement
Editors note: What do we put here, what is SA5 involvement.
Annex A (Informative):
Information flows

A.1
General information flow
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