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Introduction

Multimedia Broadcast and Multicast Service is a new service which shall enable distribution of multimedia content in 3G mobile networks in an efficient manner. This document discusses the requirements with respect to what is necessary to be studied and specified in RAN.

1 General requirements

The following requirements apply to both, broadcast mode and multicast mode MBMS:

-
Individual QoS per MBMS service


This means that different bearer configurations may be necessary for different multimedia broadcast/multicast services.

=> Mechanisms to indicate the bearer configurations for a specific service need to be specified


=> QoS issues need to be studied

-
User shall be able to receive simultaneously more than one MBMS service


Individual bearer configurations per MBMS service may be necessary. Therefore the ability to receive more than one service simultaneously probably depends on the capabilities of a specific UE. 
However, in case of broadcast, network doesn’t care whether a UE has activated one, two or no service, and therefore nothing needs to be specified. 
In case of Multicast, the network, according to the service requirements, shall be able to automatically subscribe a user to a specific service and activate this service, therefore the network possibly needs to know the capabilities of the user.

=> Impact on the UE Radio Access Capabilities need to be studied

- 
Data is transmitted in a Broadcast or Multicast area, respectively, defined by the network


From UTRAN perspective, this requires knowledge of  the Broadcast/Multicast area by RNC in particular the cells controlled by this RNC and belonging to that area. Also, it might be necessary that a user is aware that he/she is about to enter/leave the Broadcast/Multicast area.

=> It needs to be studied how RNCs get to know the service area
=> Mechanism to indicate to the user that he/she is about to enter/leave the service area needs to be studied (check with SA WG1 necessary)
-
Availability of a service might not be uniform over the whole Broadcast/Multicast area at any given time, but can differ from one cell to another depending on available resources


This should be implementation specific.

2 Requirement specific to Broadcast Mode

The following requirements are specific to the broadcast mode:

-
Efficient usage of bandwidth, e.g. by using common channels 


Probably FACH/S-CCPCH could be used for that purpose. It should be assured that reception by the user is reasonably reliable.

=> Mechanisms to make sure that users are able to receive the data in a reasonably reliable way, e.g. by using repetition, need to be studied
=> Study applicability of FACH/S-CCPCH and other channel concepts for broadcast transmissions

-
The user shall be able to continue receiving broadcast services throughout the broadcast area. For example, in case of handover and presuming that a certain broadcast service is offered in the target cell, it should be possible for the user to continue the session in the target cell


This requirement needs support within cell reselection and handover procedures. It is unclear yet, if data loss and data duplication shall be avoided if possible and above all, if users shall be aware of data loss and duplication.

=> Impact on handover and cell re-selection procedure needs to be studied
=> Depending on SA WG1 decision mechanisms for duplication and/or data loss detection need to be studied

-
User shall be able to enable/disable reception of specific broadcast services


Since it is expected that resources to use is broadcast within a cell and it is up to the user to decide to enable/disable a specific service locally on the UE, it is expected that nothing needs to specified.

3 Requirements specific to Multicast Mode

The following requirements are specific to the multicast mode

-
Efficient usage of bandwidth, e.g. using common channels
Within the multicast area, the network may distribute the data across the whole multicast area or parts of the area. The decision to distribute to only parts of the multicast area may be based on: a) multicast group members are present in a given part of the multicast area b) resources are not available in parts of the multicast area.


In order to be enable RNC to decide where to send multicast data, RNC has to know for each cell belonging to the multicast area if at least one recipient is present in that cell. Additionally, for charging purposes it is probably necessary to know the location (cell) of all UEs of a specific Multicast group, since a user out of service area should not be charged. Besides, RNC should be aware of the number of recipient within a cell in order to decide to stop transmission or use dedicated transmission.
For data transmission, FACH/S-CCPCH and RACH for UL signalling (Cell Update) may be used. However, also other channel concepts and especially the applicability of the DSCH for data distribution should be studied. 
DSCH has the advantage that users could easily use other dedicated services without being capable of receiving S-CCPCH and DPCH in parallel. Also, by using the associated DCHs per UE, possibly power control could be provided, cipher keys may be refreshed on the secure dedicated links and the location of the UE is always known without a need to send Cell updates on RACH all the time.
Possibly, the most efficient way for data transmission is using a DCH/PDSCH per UE.

=> Study applicability of FACH/S-CCPCH, DSCH/PDSCH and other channel concepts for multicast transmission.

-
The user shall be able to continue receiving multicast services throughout the multicast area. For example, in case of handover and presuming that a certain multicast service is offered in the target cell, it should be possible for the user to continue the session in the target cell


See broadcast mode. With regards to efficient resource usage, it also has to be taken care of that RNC knows whether an UE moving out of a cell was the last recipient within that cell.

-
Service requires a subscription and activation


Subscription and activation is most probably done by higher layer (NAS) signalling, which is transmitted using RRC direct transfer messages. Only minor or no impact on UTRAN protocols is expected.

-
Subscription/Un-subscription and activation/de-activation may be done by the user or third partly (Home Environment)


No RAN impact expected.

-
The home environment shall be able to remove a user from a multicast group and if required remove the subscriber from the multicast subscription group 

No RAN impact expected.
-
The multicast mode shall be able to ensure that only those users who are entitled to receive it may do so


In order to prevent reception of multicast data by users who are not allowed to receive data, multicast data has to be ciphered. It is currently not clear where ciphering will be done. If ciphering is done on the air interface only,  some means to securely distribute cipher information is necessary. However it is up to SA WG2 and 3 to decide on the cipher mechanism to use.

=> Depending on SA WG2 and WG3 decision, possibly cipher mechanisms need to be studied.

Summary

It is proposed to study the following issues:

=> 
Mechanisms to indicate the bearer configurations for a specific service need to be specified for both, Multicast and Broadcast Service

=> QoS issues need to be studied

=> Impact on the UE Radio Access Capabilities need to be studied, especially for Multicast

=> It needs to be studied how RNCs get to know the multicast and broadcast service area

=> Mechanism to indicate to the user that he/she is about to leave the service area needs to be studied (check with SA WG1 necessary)

=> Mechanisms to make sure that users are able to receive the data in a reasonably reliable way, e.g. by using repetition, need to be studied

=> Study applicability of FACH/S-CCPCH, DSCH/PDSCH and other channel concepts for MBMS transmissions

=> Impact on handover and cell re-selection procedure needs to be studied for both Broadcast and Multicast Service

=> Depending on SA WG1 decision mechanisms for duplication and/or data loss detection need to be studied

=> Depending on SA WG2 and WG3 decision, possibly cipher mechanisms need to be studied
