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1 Introduction

During SA plenary #11, SA was asked for guidance by RAN regarding a proposed WI on the Enhancement of Broadcast and Introduction of Multicast Capabilities in UTRAN . It was agreed that the issue would be postponed until a related WI is produced in SA WG1. This document now, is a first input for discussion of this kind of service.

2 Requirements

The basic requirement of Multicast is of course efficient transfer of Multicast messages. Additionally, the following aspects need to be discussed:

- Control of provided Multicast Groups 

- Connectivity to external (IP) networks

- Service area

- Administration

- Charging

- QoS

- Service continuity, e.g. in case of handover and roaming

- Inter-activity, e.g. if a user is allowed to provide content for a Multicast group

- Security

These aspects are discussed in more detail below.

2.1 General Requirements

2.1.1 Control of provided Multicast groups

The Multicast services a user may have access to, could be either restricted by the operator or unrestricted, meaning that a UE may choose Multicast services offered by any other external party, probably in a different network.

The latter case corresponds to ‘real’ (IP) Multicast, where a user may choose from any Multicast services, e.g. offered in the Internet. The operator has no or limited control of the Multicast services provided in his network and could only charge the user by the used resources for transferring Multicast messages. 

If the operator is in control, the number of offered Multicast services can be restricted. The operator may choose what kind of services are offered in his network. This enables operators to apply different charging tariffs and strategies for each service and easy admission control. By controlling the offered services, operators may also distinguish themselves from their competitors. 

Because of these advantages, it is proposed to let operators completely control the services offered in their networks.

2.1.2 Administration

The operator should have admission control for each service. This enables the operator also to offer Multicast Services for closed groups, e.g. companies. If a user is permitted access to a Multicast service, he should be able to join and leave the corresponding Multicast group at any time.

However, operators should also be able to force users to join a certain Multicast service, e.g. for advertising in combination with cheaper tariffs.

2.1.3 Service availability and continuity

Multicast services should in general be available for all users that are registered in an operators network. This should include UEs in idle and connected. However the availability of Multicast services in different mode may be service specific.

Presuming that a certain Multicast service is offered in the target cell in case of handover, it should be possible for the user to continue this service in the target cell.

Service continuity over different PLMNs only seems sensible if the same services are offered in different networks. An alternative could be to provide multicast services to a roaming user by point-to-point connections. However, it should be no requirement to support service continuity in case of roaming.  

2.1.4 Service areas

Multicast services offered by an operator may be available in the whole PLMN. However, since there may be Multicast services which are only of local interest, it should be possible to restrict the service area to a number of cells.

Multicast services may not be available in case of roaming, since operators should be in control of the provided services.

Within the service area cells should be supplied dynamically according to the actual user situation. This means that multicast services (e.g. messages or streams) are only distributed in those cells where at least on user wants to receive this message.
2.2 Inter-activity of multicast service users

Video and audio conferencing is only possible if user are able to send data to a certain Multicast group themselves. It should therefore be possible for users to provide content for Multicast services, if they are permitted to do so. The provision of Multicast content may however use dedicated connections that do not differ from currently standardised data connections.

2.3 Connectivity to external (e.g. IP) networks

An operator probably doesn’t want to provide all content for all Multicast services himself. Assuming that a third party, not located in the PLMN of the operator, provides the content, it seems sensible to provide an interface to external networks for Multicast Content.

Basically there are two possibilities:

1. proprietary solution, similar to CBS

2. standardised interface towards the external network

The second solution requires much more effort within standardisation. Since it is proposed to let operators control the services offered in his network, it should be sufficient to have a proprietary solution, similar to CBS. Standardised interfaces to networks providing multicast may however be developed for future releases.

2.4 QoS

Considering possible applications for Multicast like TV, audio and video conferencing, it should be possible to configure the whole range of QoS provided in UTRAN and CN. The QoS for each Multicast service should be individually configurable.

2.6 Charging

Operators should be able to charge users of Multicast Services. It should be possible to set charging characteristics individually for each Multicast Service.

The following charging information could be applied:

- radio interface usage

- usage duration, time of membership

Additionally, it should also be possible to charge the provider of a Multicast service, e.g. for advertising.

2.7 Security

In order to realise admission control and enable charging of users, it is necessary to ensure a secure data transmission.

3 Conclusion

As a result of the above discussed aspects, the following requirements are proposed:

- For the efficient use of bandwidth there should be one transmission per cell on the Uu interface (and possibly one transmission on the Iub per Node B supplying several cells( ffs)

- The operator controls the Multicast Services provided within his network. 

- Connectivity to external (IP) networks should be handled by proprietary solution. There should not be specified interfaces.
- Service provision area should be PLMN only. Within a PLMN a certain MC area (group specific) should be configurable on cell level. Roaming within different PLMNs is not desired or proprietary, respectively.

- The operator shall have control of the administration of Multicast groups, e.g. decides who is allowed to join a specific group. 

- The operator shall be able to force UEs to join a certain Multicast group.

- A user shall be able to leave/join a Multicast group it has allowance to at any time.
- The operator should be able to charge UEs and the provider of MC services, respectively. 

- It shall be possible to configure an individual QoS for each Multicast group; The full value range for all QoS parameters shall be available.

- Depending on the service area, Multicast services may be continued in case of intra-/inter cell, intra-/inter RNC and intra-/inter SGSN Handover. 

- UEs shall be able to receive MC Messages in idle and connected mode

- Users should be able to provide content for a certain multicast service. 

- Secure transmission of Multicast data shall be possible. 
