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1. Discussion

The purpose of MBMS is to provide point to multipoint service in which data is transmitted from a single source entity to multiple users. As stated in 3GPP TS 22.146 v5.2.0 document, MBMS offers broadcast and multicast modes.

The table here below resumes the differences between both modes as defined in 3GPP TS 22.146 v5.2.0 document.


Broadcast mode
Multicast mode

Destination entities
all User in a broadcast area
User member of a multicast group in a multicast area

Transmission
In all cell of the broadcast area
Selective to cells which contain members of a multicast group within the multicast area.

User subscription
No specific requirement
subscription to the multicast subscription group and joining the corresponding multicast group required

User service activation
all users who have enabled the specific broadcast service locally on their UE
those users which are subscribed to the specific multicast service and have joined the multicast group associated with the specific service.

Charging
Charging data for the end user will not be generated
charging data for the end user will be generated

Data reception
Not guaranteed. The receiver may be able to recognise data loss.
Not guaranteed over the access network. Guaranteed data reception may be carried out by higher layer services or applications, which make use of MBMS.

This contribution proposes to clarify further the distinction between modes and services.

The distinction can be made by the following considerations:

· On one hand there are the unidirectional telecommunication services offered by the PLMN operator to users and content providers on which a service level agreement can be established

· On the other hand there is the unidirectional point to multipoint bearer service in which data is efficiently transmitted from a single source entity to multiple recipients. It is anticipated that other services will use these bearer capabilities. These point to multipoint bearer services offered by the PS domain are referred to as modes: Broadcast / Multicast.
Depending on the telecommunication service requirements, different capabilities will be involved to achieve the efficient bearer service transmission.
1.1. Telecommunication service

Several types of telecommunication service can be offered by the PLMN with different charging model

· "free to air" service (e.g. adverts, public information in emergency situations) will be charged only to the content providers

· "pay to receive" services (e.g. infotainment) will be charged to the users and possibly to the content provider

Unlike "free to air" services, "pay to receive" services typically referring to multicast service require user subscription.

To sum up, the "free to air" services are "area targeted services" and typically correspond to broadcast services, while the "pay to receive" services are "group targeted services" and correspond to multicast services.

1.2. Bearer service

The MBMS bearer service shall make best usage of radio network resources to achieve the service delivery. It includes selecting the most appropriate layered cells (e.g. select an umbrella cell rather than all small cells on same coverage), radio channel, radio bearer, as well as setting up the most efficient network bearer.

Such a bearer will offer two kinds of transmission mode.

· The broadcast mode will transmit the source MBMS data in all cells of the specified broadcast area without knowing the UEs. Point to multipoint channel will always be used at the radio interface in all cells.

· The multicast mode will transmit the source MBMS data only in the cells (of the multicast area) where at least one UE has joined the multicast group. Depending on the number of UE having joined the service and possibly on the cell loading strategy, point to multipoint or point to point radio channel may be used.

Unlike the multicast mode, the broadcast mode doesn't require the UEs to perform any joining procedure before being able to receive the services. The service reception is enabled locally in the UE.

To sum up, the broadcast transmission mode is "UE unaware" while the multicast transmission mode is selective.

Both modes can be used simultaneously in different geographical areas to deliver the same service.

2. Proposal

Change text in the following sections of 3GPP TR 23.846 document v0.5.1 as follows:

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [1] and the following apply.

Broadcast and multicast services: Unidirectional telecommunication services offered by the PLMN operator to users and content providers on which a service level agreement can be established

Broadcast and multicast modes: Unidirectional point to multipoint bearer service offered by the PS domain in which data is efficiently transmitted from a single source entity to multiple recipients. It is anticipated that other services will use these bearer capabilities.
MBMS broadcast mode activation: The process, which enables the data reception from a specific broadcast mode MBMS on a UE. Note that some subscribed multicast services may be delivered in broadcast mode.
MBMS multicast mode activation: The process which enables a UE to receive data from a specific MBMS multicast. Thereby the user joins a specific multicast group. The activation may be performed by the user and it may be performed inherently for subscribed multicast services.

MBMS Notification: The mechanism which informs the UEs about a forthcoming (and potentially an ongoing) data transfer from a specific MBMS service

5.1 Architecture Principles

In developing and evaluating different architectural options for MBMS, the following principles should be taken as general architectural guidelines that should be followed:

1. MBMS architecture shall enable the efficient usage of radio-network and core-network resources, with the main focus on the radio interface efficiency. Specifically, multiple users should be able to share common resources when receiving identical traffic.

2. The MBMS architecture shall support common features for MBMS multicast and broadcast modes, e.g. both modes shall preferably use the same low-layer bearer for data transport over the radio interface.

3. MBMS architecture shall support external data sources in both modes. MBMS shall support both IP multicast and IP unicast sources.

4. MBMS architecture should re-use, to the extent possible, existing 3GPP network components and protocol elements thus minimizing necessary changes to existing infrastructure and providing a solution based on well-known concepts.

5. MBMS shall be a point-to-multipoint bearer service for IP packets in the PS domain. 

6. MBMS shall be interoperable with IETF IP Multicast. 

7. MBMS shall support IETF IP Multicast addressing.

8. It shall be possible for UEs to receive MBMS when the terminal is attached.

9. It shall be possible for UEs to receive MBMS data in parallel to other services and signalling (e.g. paging, voice call).

10. MBMS shall support different quality of service levels. The mechanisms for this are for further study, one example is repetitions to all users. 

11. MBMS service areas shall be defined per individual service with a per cell granularity.

12. MBMS is not supported in the CS domain.

13. When the UE is already receiving data of an MBMS service, it shall be possible for the UE to be notified about a forthcoming and potentially about an ongoing data transfer from other MBMS services.

14. Charging data shall be provided per subscriber for MBMS multicast service .

5.4.1.2 User Authentication and Authorization

· MBMS shall be able to authenticate and authorize users before joining to multicast groups (i.e. receive MBMS multicast services).

· MBMS shall be able to authenticate and authorize users before subscription to a service.

5.4.5
 Charging

MBMS shall collect charging information about the delivery of MBMS broadcast or multicast data that are provided by content or service providers (e.g. 3rd parties). This shall enable billing of broadcast and multicast content or service providers. This charging information may include duration of service usage, volume of MBMS data, MBMS service area.

MBMS shall collect charging information about the usage of MBMS multicast services by individual users/receivers.  This charging information may include duration of service usage, volume of MBMS data, time when joining or leaving a multicast group. Typical charging model of multicast service using broadcast bearer service will be flat fee and off line.
5.4.6
Security

· To prevent unauthorized reception of multicast (optionally broadcast) data, multicast (optionally broadcast) transmission may be secured.

· To prevent injection of malicious content into the network MBMS should be able to authenticate the content provider and verify the integrity of the data received from the content provider.

· See also clause “Authentication and Authorization“
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5.4.9.1
MBMS broadcast service provision phases 

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

Figure 1: Phases of MBMS broadcast service provision
Subscription (optional) establishes the relationship between the user and the service provider, which allows the user to receive the related MBMS multicast service sent delivered on broadcast mode
Service announcement  informs UEs about forthcoming services.

MBMS broadcast mode bearer set up establishes the network resources for MBMS data transfer in the broadcast area.

MBMS notification informs the UEs about forthcoming (and potentially about ongoing) broadcast data transfer.

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

MBMS broadcast mode bearer release releases the network resources for MBMS data transfer, e.g. when no more MBMS data have to be transferred.

The sequence of phases may repeat, e.g. depending on the need to transfer data. Also service announcement as well as MBMS notification may run in parallel to other phases to inform UEs which have do not yet receive the related service.

6.1.1
Broadcast Mode

The radio access network (UTRAN/GERAN) shall provide the following functionality for efficient  support of MBMS

·  responsible for establishment of point to multipoint on the air interface to support MBMS.
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