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Introduction

The MBMS feature within 3GPP was designed to operate in two modes, MBMS Broadcast mode and MBMS Multicast mode, to support many types of Broadcast and Multicast services. During the design phase of this work an implicit link between the mode of delivery and the type of service was made, e.g. Multicast services can only be provided over the MBMS Multicast mode of delivery.

The first service which requires the MBMS delivery mechanism is likely to be the Mobile TV application. When analysing the requirements of the Mobile TV application against the support provided by the MBMS feature, it is evident that some of the service requirement for the application cannot be met:
· The service requirement of the service activation time and channel switch time for the Mobile TV application can be achieved when in MBMS Broadcast mode, because the MBMS Joining and MBMS Leaving procedures are not required to be completed.
· The service requirement of radio resource efficiency when in MBMS Multicast mode can be achieved because the RNC can perform counting and provide the PTP and PTM bearer allocation.

· BUT neither the MBMS Broadcast mode nor the MBMS Multicast can support both the requirement for the service activation time and channel switch time, and the requirement for the radio resource efficiency.  
This paper aims to describe the issue and propose some modifications which need to be made to remove restrictions that have been (unintentionally) introduced into the system. The service requirements are discussed further in Annex A.
2
Background

As this paper provides information on the MBMS Multicast mode and MBMS Broadcast mode delivery methods, it is therefore important to first highlight the difference between the terms: 
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Figure 2 illustrates the flexible MBMS delivery mechanism
Figure 1 illustrates the terms at three different levels: 
· The lowest is the Radio Bearer and operates between the RNC and the UE, and includes the PTP and PTM bearer selection, but relies on information in the UE linking procedures;

· The second is the MBMS Delivery Method including the control and distribution of the user plane to the RNC, including the Joining and Leaving procedures and UE linking procedures; and

· The third is the Service Type i.e. whether the Service is free-to-air or a closed user group.

For the case of the Mobile TV application, it will in most cases be:

· A Multicast Service (as it will not be free-to-air); and 
· Radio Resource efficient delivery over the radio, therefore it is expected that both the MBMS Point-to-Multipoint and MBMS Point-to-Point bearers are available to an implementation.
However, in addition it should be possible to use both the MBMS Multicast mode and MBMS Broadcast mode delivery methods, requiring the modifications highlighted in red above (see Figure 1).
3
Proposal
It is proposed to make the MBMS Broadcast mode delivery method radio efficient when delivering Multicast services. The changes required to support his proposal are below (those in grey below are optional enhancements):

· This proposal would require the following changes to the RRC specification:

· When for MBMS Counting the UE is required to establish a RRC Connection or to send the Cell update, the UE linking information is passed by the UE to the RNC, and then stored in the UE context at the RNC. 

· When the UE no longer requires the reception of an MBMS service the UE is required to inform the RNC, and the RNC updates the UE context stored at the RNC (using the Cell Update and the MBMS Modification Request messages). 

· When the UE is in RRC Connected state receiving MBMS on a PTM bearer and the UE enters a CELL_DCH for call establishment, the UE could indicate that this is outside the UE capabilities.

· This proposal would require the following changes to the RANAP specification:

· The MBMS Session Start Request may need to be updated such that it provides both the MBMS Service Type and the MBMS Bearer Service Type, OR modified such that naming of the MBMS Bearer Service Type IE is changed to MBMS Service Type. 
· The UE linking information stored at the RNC needs to be included in the Source RNC to Target RNC transparent container. 

· The MBMS RAB Establishment Indication message can currently only be used for Services delivered using MBMS Multicast mode, whereas it should now be applicable to both MBMS Multicast mode and MBMS Broadcast mode when they are delivering a Multicast service.

· This proposal would require the following changes to the RAN MBMS Stage 2:

· Clarification that the selection of the MBMS Point-to-Point bearer is not dependent on whether the UE has performed the MBMS Joining procedure, but instead is dependent on the Service Type indicated in the MBMS Session Start Request message.

· Inclusion of a description of when the UE needs to include the linking information in the Counting procedures. 

4
Previous questions
There were questions on the following subjects when dealing with this subject during the initial presentations in the RAN2 and RAN3 working groups:
· Is the fact that there is no UE Linking information on Iu interface considered a security risk?

· This scheme can be considered as a Radio Resources optimisation of the MBMS Broadcast delivery mode and therefore any attack would cause a slight de-optimisation compared to the overall savings to the system from introducing these changes. The risk from the attack is considered small, as there are much easier DoS attacks for the UE. A number of misbehaving UEs would need to be present to force the RNC to allocate a PTM bearer unnecessarily and therefore a large population of affected mobiles would be needed to have an affect on the overall system efficiency. 

· It is possible to complete some post session analysis to identify the misbehaving UEs and create a work around in the RNC. 
· How does a Source RNC outside the MBMS Service Area receive the MBMS bearer when controlling a UE on a DRNC inside the MBMS Service Area requiring a PTP MBMS bearer?

· One solution would be that all RNCs are included in the MBMS distribution tree for that service, meaning that they would receive the MBMS session start message for all services. In this message only a subset of cells in the PLMN are included in the MBMS Service Area List. In this way all RNCs can request the establishment of the Iu bearer for an MBMS service delivered when required to do so.
· How does it work if a UE reselects to a cell outside the MBMS Service Area

· This would be handled in the same way as the legacy MBMS procedures, where the RNC does not include the MBMS Service identity on the MCCH and therefore the UE is not provided the MBMS service.

· How is the Service Layer Registration procedure for this MBMS service completed?

· The Service Layer Registration procedure would be completed for both the MBMS Broadcast Bearer Service and the MBMS Multicast Bearer Service delivering a Multicast Service. This procedure would trigger the MBMS Service Announcement procedure to the UE for an MBMS service and could trigger the procedure to distribute the security keys, but is out-of-scope of this document and should be discussed by SA2 and SA4.

· Are the CN Registration procedures used in this proposal?

· The CN Registration procedures are part of the MBMS Multicast Bearer Service and are not use in this proposal.

· How do these procedures impact with Legacy non-MBMS procedures?

· None are foreseen above those already caused by MBMS.
· How does the UE know which procedures to use?
· It is assumed that if the modifications to the MBMS specifications are specific to the new mode then it could be indicated in the MBMS Service Announcement message, the UE is informed whether it is required to include the UE linking information (i.e. Service ID) in the Uplink during the counting procedures.
5
Summary
This contribution has highlighted an issue where the MBMS feature will not meet the service requirements of Mobile TV in terms of channel switch time and service activation time. 
This paper has provided information on the changes required to allow the MBMS feature to be modified to address these issues, and has provided some answers to the questions raised at the initial presentations of this issue.

Annex A
Background Discussion 
A.1 General

During the implementation of MBMS support of the Mobile TV application it is important to understand the implications of selecting a particular MBMS delivery mode.
A.2 Application activation time

In MBMS multicast mode, for each service the UE requires it needs to complete the MBMS joining and service activation procedures. This can either be completed prior to the activation of the application, i.e. it is always activated, or as the application is activated. 

If the MBMS service activation is completed as part of the application activation in the UE then the time taken by the UE to complete the application activation process could be significant, especially if the UE needs to in series complete the Joining procedure for each MBMS service which makes up the Service package (for the reasoning behind the joining of multiple MBMS services initially see sub-clause 2.2)

For the Mobile TV service the time taken to complete the Activation process is important as it is visible to the User, as it delimited by the UE activating the Mobile TV application in the terminal and the User first being shown content of the requested service.

In MBMS broadcast mode, for each MBMS service that makes up the MBMS service package, the UE only needs to complete some UE internal configuration for the reception of those MBMS services. 
A.3 Application channel switch time

When a User is watching a Mobile TV channel it is important that the perceived time taken to switch TV channel is minimized, as this is likely to be a determining factor in the perceive quality of the MBMS delivery mechanism.

In MBMS multicast mode, the mobile has a number of options: 

a)
The mobile could activate one channel at a time, leaving one MBMS service before activating a new MBMS; 

b)
The mobile could activate all channels within the MBMS service package of the UE at the activation of the MBMS application; or 

c)
The mobile could activate all channels within the MBMS service package prior to the activation of the MBMS application.

In option a) it is expected that the channel switch time would be significant, due to the quantity of signalling procedures required to complete each of the two procedures, in addition to the delay caused from the requirement to receive the majority of the FEC block.

In option b) it is expected that the time taken to in series activate all of the MBMS services for a service package would cause an unacceptable delay before the (primary) service can be shown the user.

In option c) the benefits in terms of the transmission optimisation is minimized, as all mobiles capable of support Mobile TV will join the MBMS services, and therefore it is highly probable that all RNCs will be in the distribution path of all the MBMS service within a package which is no different to the MBMS broadcast mode case. This option will also mean that the MCCH needs to be periodically sent for a much longer time period than it would otherwise, because the NW assumes that UEs want to be notified of the service whenever they are joined.
For both option b) and option c) a considerable signalling overhead and radio resource wastage is introduced as it is likely that a number of MBMS multicast services would be joined where they may not be viewed or needed by the User and therefore the joining procedure was completed unnecessarily.

In the MBMS broadcast mode, for each MBMS service that makes up the MBMS service package, the UE only needs to complete some UE internal configuration for the reception of those MBMS services and therefore no signalling overhead is introduced and the service outage from channel switch time is minimized.   
A.4 Services with location specific content

In MBMS Multicast mode for each version of location specific content associated with a single application-layer service, it would require a separate MBMS service at the delivery layer, therefore the UE would need to initiate the MBMS joining procedure multiple times, once for each version of content provided for the application. These multiple joining procedures would introduce significant overhead to the service activation procedures.
In the MBMS broadcast mode, for each of the MBMS services that makes up the single application, the UE only needs to complete some UE internal configuration for the reception of that content version of application. 
A.5 Summary

From the usage examples provided in the preceding sub-clauses it is evident that a likely implementation of the Mobile TV service would be based on the MBMS Broadcast mode as the signalling overhead and/or the associated delays for the MBMS Multicast mode delivery method e.g. the joining procedures, are likely to be incompatible with the high-level service requirements. 

The MBMS Multicast Delivery method could be operated in a manner where the UE always joins the MBMS services for Mobile TV. However this would cause significant signalling overhead over the radio and in the network, for no gains over the MBMS Broadcast Delivery method.

It is therefore important that we ensure that the MBMS Broadcast mode of delivery for Multicast services has been specified correctly and therefore radio resource efficiency is ensured.
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