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1.0 Introduction

In TS 23.846 a clear distinction has not been made between broadcast services and multicast services, specifically when multicast grouping can differ significantly from the way a broadcast area is identified. Typically broadcast is governed by geographic areas where as multicast grouping should be more flexible i.e. can be based on such criteria as age, ethnic grouping etc. Due to the different nature of the grouping criteria for multicast and broadcast the initiation mechanism can also vary significantly. For example broadcast initiation can be based on CBS where as multicast initiation can be best achieved using paging, given the diversity of multicast groupings. Multicast subscribers can also be spread across a wide geographic area making the initiation mechanisms of multicast and broadcast significantly different. In this document we propose that MBMS multicast support is best developed along with the Push framework (TS 23.875) rather than with a broadcast service framework as is being developed in TS 23.846. 
In the normal client/server model, a client requests a service or information from a server, which then responds by transmitting information to the client. This is known as the “pull” technology, the user pulls information from the content provider. In contrast to this in “push” technology there is no explicit request from the user before the content provider (push initiator) initiates an information transfer to a user. From the above classical definition of “Push”, Broadcast and Multicast are push methods for transmitting datagrams from a single source to several destinations (point-to-multipoint). In our view the primary difference between broadcast, multicast and unicast lies in the initiation mechanism. 

From a “push initiators” point of view a common interface point with service differentiation to support unicast, multicast or broadcast service is preferable. In all the above mentioned cases the media type can be from text based to multimedia streams with a range of QoS constraints from real time to non real-time like store and forward. The primary difference between unicast (Push), multicast and broadcast arises from the grouping and initiation mechanisms. Based on the initiation and grouping mechanism, this paper discusses the similarities between the initiation mechanism for Push service and MBMS Multicast service, which is in contrast to the initiation mechanism in a broadcast service. 

The scope of the term “Initiation mechanism” primarily covers the mode bearer activation and service notification mechanisms (at the RAN) as depicted in the following figures.  

2.0 Common issues between MBMS multicast and Push services

2.1 MBMS multicast activation

MBMS multicast activation process is described in figure 1 below.  In this mode subscription is mandatory. 
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Fig.1 MBMS multicast joining

Subscription for MBMS multicast mode is mandatory. 

Service announcement may be independent from the subscription and may be received by UEs regardless of the subscription. Service announcement allows UEs to be informed of forthcoming services available.

As defined in TS 22.146, "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. 

MBMS bearer activation for the multicast mode is triggered through subscribers' joining, if the corresponding bearer is not already available (i.e. having already been initiated by other subscribers).

Service notification informs the UEs about forthcoming data transfer.
Data transfer establishes the RABs for a specific multicast session when data have to be transfered.

"Leaving" is the process by which a subscriber leaves (stops being a member) a multicast group.  The "leaving" procedure is needed only, if joining does not include parameters, when to leave group.

2.2 Push activation

Push activation process is described in figure 2 below. 
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Fig.2 Push joining

Subscription for Push indicates subscribing for services with a content provider. 

Service announcement may be independent from the subscription and may be received by UEs regardless of the subscription. Service announcement allows UEs to be informed of forthcoming Push services available.

In Push "joining" is the process by which a subscriber joins a Push notification service, i.e. the user indicates to the network that he/she is willing to receive Push data of a specific service.  Authentication and ciphering key exchange may be part of joining procedure.  

Push bearer activation for the push mode is triggered when a service is available i.e. when a content provider has data to be transferred.

Service notification informs the UEs about forthcoming data transfer.
Data transfer establishes the RABs for a specific Push session when data have to be transferred.

"Leaving" in Push is the process by which a subscriber might provide a Push result and asks for resource release. 

We now summarize the requirements (not exhaustive) for MBMS Multicast and Push service making the case for an integrated approach.

1. Security requirements for MBMS Multicast and Push service will be the same though it can be argued that security is more important for Push and not so much in the case of MBMS 

2. Both Push and MBMS Multicast are services based on the subscription and publisher model and will require supporting various charging mechanisms (e.g. reverse, prepaid and reply charging etc.).

3. Service Discovery support will be required for both MBMS Multicast and Push services as both can be based on Subscription and Publisher model.

4. MBMS and Push services should support all types of media (text based to Multimedia and continuous to non continuous)

5. It is highly likely that any 3rd Party content provider (Push initiator) might use both MBMS Multicast and Push services.

6. User/Terminal profile will have to be consulted in both Push service and MBMS. A common terminal or user profile base can be visualized. In case of unicast, individual profiles will be of interest and in case of MBMS Multicast group profiles will be of interest.

7. Both Push and MBMS Multicast can be confirmed or unconfirmed.

8. At the RAN the mechanism to setup sessions (Initiation mechanisms) with one (Unicast) or a group of terminals (MBMS multicast) will be the same.

9. Both Unicast and multicast can support real time or non real time content with essentially the same QoS guarantee requirements.

Proposal
The 3GPP forum has undertaken the development of the MBMS framework [TS 22.146] covering the Broadcast and the Multicast modes and a Push service framework [TS 22.174] separately. The primary difference between unicast (Push), multicast and broadcast arises in the grouping of target UEs and their initiation mechanism at the RAN. Based on the initiation mechanism similarities between the Push service and MBMS Multicast service at the RAN as well as other similarities as listed above we propose that the MBMS multicast service be based on the Push architecture.

A Push based MBMS Multicast mechanism would be flexible and we propose that this be included in section 5 of TR 23.846. 
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