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MBMS Use Case Example and Flow

1. Introduction

The aim of this document is to clarify the MBMS Use Case and provide a clarification to the flows currently shown in TR23.846.

Note: Some of the material in the use case scenario may be submitted to SA1 for inclusion in an informative annex.

2. MBMS Service Scenarios

The assumption is that the user has subscribed to MBMS when purchasing a terminal with an accompanying set of services, or by upgrading an existing subscription. There would probably be a default set of products that would be included, with some optional extras. Products could include news headlines, sports highlights etc.

The user, via a web page, high street shop, call centre or other announcement mechanism can add or delete specific product options e.g. select the sports teams they are interested in.

Two examples are described for the delivery of the product to the user.

2.1 Broadcast Information Use Case

In this scenario the operator broadcasts news headlines in a continuous loop. Access is via a well known channel (embedded into the application) or via a web link, or may be an icon on the terminal user interface.

There is no notification of the user that information is available. User receives the broadcast when they connect to the appropriate channel. Access may require entry of a password or use of an encryption key received at subscription and/or updated over the air.

Flat rate charging is applied.

The broadcast may or may not physically exist in a particular cell until a user in that cell connects to it.

This product/service operates much in the same way as satellite pay TV does.

2.2 Multicast Information Use Case

In this case the information is available at specific times and is targeted to a set of interested users. An example would be highlights and/or news from a specific sports event or team.

A user may be alerted/reminded about upcoming information e.g. two hours before the start of an event, to ensure that they are on line and waiting for the actual data when it is available.

When the highlights become available the network sends a notification to all interested users, probably a short time in advance of the actual multicast – say 5 minutes. This notification may include a link to where the information is and details of how to access it i.e. an encryption key or password. The rate of notification will be implementation dependent / operator configurable in order to avoid signalling congestion associated with many users requesting sessions at the same time.

The user follows the link and sees a welcome screen saying ‘please wait’ maybe with a countdown timer. Then after the 5 minute delay (which allows all interested parties to join) the information is sent to all users who have responded to the notification.

A user may join part way through the multicast, and may receive a warning that they have missed some of the data. A user joining close to the end, or after the multicast is complete will be sent to a link that makes the information available on a one-one basis (maybe for an additional charge), or indicates when the information will be sent on a repeat multicast.

When the multicast is complete the network can tear down the connection or the users can individually leave the session.

The user could be charged on a per use basis i.e. responding to the notification triggers the one off charge for that information. This would be the case even if the user decides to leave part way through the session, or joins part way through the session.

2.3 Combined Use Case

It should be possible for he user to have multiple sessions in parallel at different stages i.e. during a broadcast session receive notification of a multicast session and successfully join that session. The number of parallel sessions should be limited only by terminal capabilities i.e. not by network or system design.

3. Flow 

The diagram below shows a flow of how the product is delivered to a user. The steps are described in detail below.
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3.1 Subscription

The user visits a high street shop, internet site and purchases or upgrades to a terminal and subscription that includes some broadcast/multicast capability.

The products purchased will determine whether the user is sent notifications when information is available.

3.2 Wait

This is generally a null process i.e. the user does nothing. However, the user may update their services via a web page, call centre, high street shop etc. modifies the list of products that are included in their subscription. This includes leaving a specific multicast group

The products purchased will determine whether the user is sent notifications when information is available.

3.3 Information Broadcast

One option for receiving multicast information is via a continuous broadcast. The user follows a web link, clicks on an icon etc. This initiates the request to connect to the appropriate channel. 

No notification is required for this service.

3.4 Notification

The group of users who have subscribed to a particular set of information are notified when something new is available. It could also be the case that there is a big story available on the broadcast channel and the notification could indicate this. The notification can be carried out in a controlled manner in order to avoid signalling congestion. E.g. the SGSN may page the Routing Areas within it’s control on a sequential basis. 

The notification includes information on how/where to retrieve the information.

3.5 Multicast Session Request

The terminal would, in a fixed environment, now send an IGMP message to joining the appropriate multicast group. This is trapped by the terminal and a PDP Multicast Activate request is sent to the network including details of the group to be joined.

3.6 Bearer Set Up

The network sets up the appropriate CN and RAN bearers depending on how many users are served by the cell, Node B, RNC, SGSN.

3.7 Charging Start

The collection of charging data records are initiated.

Charging collection is in ongoing throughout the process i.e. from the time the terminal requests access to the group. The network informs the billing system of the access so that appropriate charging can take place. The CDR must include the group number to facilitate this.

3.8 Data Transfer

The Multicast information is sent to all interested users.

3.9 Multicast Session End

The terminal, based ona  request from the user, signals that it wishes to leave the multicast group. The IGMP message is trapped and a PDP Multicast Delete Request is sent to the network.

3.10 Bearer Teardown

Either in response to the multicast session ending or a message from the user to leave the group the network may tear down the CN and RAN bearers. It may retain some bearers if there are still active users in that cell, Node B, RNC, SGSN.

Alternatively the terminal may send the teardown message.

3.11 Charging Stop

Charging record collection is terminated.

3.12  Implicit Multicast Session End

The network has torn down the bearers, so the terminal will be aware of this. The terminal is not required to signal to the network that it has left the group as it is implied/assumed already.

Proposal

To modify the current text and figure in 5.4.9.2 as shown below

5.4.9.2
MBMS multicast service provision phases

An example for the phases of MBMS multicast service provision is described in the figure below. 
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Fig. 1 Phases of MBMS multicast service provision

Subscription establishes the relationship between the user and the service provider, which allows the user to receive the related MBMS multicast service

Wait

This is generally a null process i.e. the user does nothing. However, the user may update their services via a web page, call centre, high street shop etc. modifies the list of products that are included in their subscription.

The products purchased will determine whether the user is sent notifications when information is available.

Information Broadcast (Service Announcement)
One option for receiving multicast information is via a continuous broadcast. The user follows a web link, clicks on an icon etc. This initiates the request to connect to the appropriate channel. 

No notification is required for this service.

Notification

The group of users who have subscribed to a particular set of information are notified when something new is available. It could also be the case that there is a big story available on the broadcast channel and the notification could indicate this. The notification can be carried out in a controlled manner in order to avoid signalling congestion. E.g. the SGSN may page the Routing Areas within it’s control on a sequential basis. 

The notification includes information on how/where to retrieve the information.

Multicast Session Request (MBMS multicast activation)
The terminal would, in a fixed environment, now send an IGMP message to joining1 the appropriate multicast group. This is trapped by the terminal and a PDP Multicast Activate request is sent to the network including details of the group to be joined.

1 Joining 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.  

Bearer Set Up

The network sets up the appropriate CN and RAN bearers depending on how many users are served by the cell, Node B, RNC, SGSN.


Charging Start

The collection of charging data records are initiated.

Charging collection is in ongoing throughout the process i.e. from the time the terminal requests access to the group. The network informs the billing system of the access so that appropriate charging can take place. The CDR must include the group number to facilitate this.

Data transfer is the phase when MBMS data are transferred to the UEs.
Multicast Session End

The terminal, based ona  request from the user, signals that it wishes to leave the multicast group. The IGMP message is trapped and a PDP Multicast Delete Request is sent to the network.

Bearer Teardown

Either in response to the multicast session ending or a message from the user to leave the group the network may tear down the CN and RAN bearers. It may retain some bearers if there are still active users in that cell, Node B, RNC, SGSN.



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, joining, leaving, service announcement as well as MBMS notification may run in parallel to other phases.
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