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1 Introduction

This contribution is presented to RAN3 for information and is a “RAN2” document, submitted for presentation during RAN2 #54. 

This contribution discusses the requirements and the main design choices for the MBMS enhancement aiming at improving support for Mobile TV.  The solution results in the identification of a basic solution and a number of potentional optimisations.

2 Discussion

2.1 Terminology
The proposal is to adopt the following terms (TBD):
 ‘Joined services’: Services for which the ‘Iu joining’ is used (already used in RRC)
‘Selected services’ services: Services for which the new ‘Uu joining’ procedures are used (as used in the RRC CR)
‘Tbd’ services (e.g the clear but long ‘Transfer mode adaptive services’: Services for which it is applicable to use counting to decide transfer mode. Anyhow, for these services a term does not seem essential from an RRC- perspective.

2.2 Discussion on requirements

UE awareness i.e. handling specific to M-TV

The UE is assumed to be aware that a service requires specific handling i.e. the new behaviour is only applicable for specific services. This knowledge resides in ‘upper layers’ i.e. the activated services only includes the ‘selected service’ i.e. the service for which the UE should take specific action e.g. respond to counting, etc.
Single selected M-TV service

In case of the traditional TV model there is a single selected channel. Support of multiple ‘selected services’ may facilitate independent selection of different M-TV components e.g. separate audio streams for different languages. Multiple selected services may also enable the use of the new procedures for services other than mobile TV i.e. avoiding the use of Iu- joining.

Multiple selected services implies that the UE may need to include multiple identities in several instances e.g. counting response, p-t-p request. If a separate DCCH message is needed to transfer the service identities, additional Iur changes are needed. In case no neighbouring cell measurement is included, there are 35 bits available (cell update, most critical CCCH message) when using the R99 RACH. I.e. it is possible to include several 5-bit identities. The number of services the UE should be able to indicate is assumed to be in the range 4- 8.
In case there is a single ‘selected service’, the message for the typical use case of a user switching from one TV channel to another only needs to include a single identity.

RNC support

All RNCs in the network are assumed to support the new functionality i.e. there is no ‘loss’ of M-TV information due to SRNC relocation. Moreover, there is no need to consider areas in which the service is not available due to lacking network support
Service availability
The services for which the new procedures are used are assumed to be available in the entire network. Furhtermore, the services are assumed to be ‘available’ at all times i.e. they are indicated on MCCH.
Using the new ‘selected services’ procedures for discontinous services i.e. services for which session start is applicable implies that the UE may have to indicate the complete service identity; in case the UE indicates all ‘selected services’ irrespective of whether they are ongoing i.e. similar to the Iu joining, there is no service identity available on MCCH to which the UE can refer to. In such a case, the short service identity as we have discussed so far would not be applicable

Mode of operation i.e. use in combination with Iu joining

Use in combination with Iu joining could help to avoid indicating all the M-TV services in areas in which there are no UEs. For mobile TV services it seems unlikely that there are routing areas in which there is not a single UE interested in the concerned services.

The use in combination with Iu joining is not essential

UE capability in CELL_DCH 

It is assumed that not all UEs are able to receive MCCH while in CELL_DCH.

When Iu joining information is not available, the RNC does not know to which UEs to provide a dedicated notification unless there is some kind of UE indication of interest in the concerned MBMS services.
Assuming that the entire network supports the new functionality and that the service is available in the entire network, the UE is assumed to indicate the ‘selected service(s)’ at least upon entering CELL_DCH (other states are discussed in the next section).

2.3 Main design choices
Continous updating (for UEs in _PCH or more generally) v.s. re-counting
A solution in which the UE always indicates the ‘selected service(s)’ resembles the Iu joining approach. Such a solution would look as follows:

· The UE indicates the ‘selected service(s)’ upon entering connected mode, regardless of why the RRC connection was established

· The UE notifies UTRAN whenever it changes its selection i.e. when switching it indicates both the newly selected service as well as the service it de-selected
· Upon start of a new service (e.g. incoming call) while the UE is receiving a ‘selected service’, the UE performs prioritation. In case the UE accepts the incoming call, the UE may need to indicate that it de-selects the MBMS service(s)
In case UEs change their preference frequently, the above approach may introduce excessive signalling. One way to reduce this signalling is to specify that the UE should not indicate a selected services if it may not receive it due to capability limitations/ higher priority services. Some further consideration on this approach:

· At the time of counting the UE does not know the way the service will be provided and hence it is unaware of whether there may be a capability limitation. This means that a rule will have to be defined concerning when counting the UE shall respond to counting e.g. only if the concerned service has highest priority

· The handling described may become more complicated in case there are multiple ‘selected services’ i.e. only one can be highest priority i.e. the one UE definitely will receive.

Another approach is to define a mechanism by which the network can stop the UEs from signalling every change, at least for UEs in URA_PCH and CELL_PCH.  It is assumed that such a mechanism is needed regardless of the previous. However, if the ‘network control of the change indication’ is available, there seems less of a need to restrict the indicated ‘selected services’ to the one(s) that the UE will definitely receive

Acceptable limitations for UEs in CELL_DCH
It may be acceptable that UEs in CELL_DCH only become aware of entering a service area after transition out of CELL_DCH  (this limitation is not applicable with the previous assumptions)
2.4 Summary of proposed solution 
The basic solution that is proposed can be characterised as follows:

· UEs provide the service identity/ies only for specific broadcast services

· UEs indicate the ‘selected service(s)’ upon entering connected mode

· Selected services are assumed to be indicated on MCCH

· UEs notify UTRAN whenever changing their selection

· UTRAN can control whether the UEs indicate a change of ‘selected service’ while in URA_PCH and CELL_PCH

· UE indicate selected service even though they may not receive it due to capability limitations/ higher priority services
As suggested by the previous, the aim is to introduce support for multiple selected services in the basic solution. The following items are further enhancements that may also be considered:

· Support for discontinous services i.e. indication of selected services that are not indicated on MCCH i.e. no session is ongoing

· Optimisations for use in combination with Iu joining/ limited service areas
· Optimisations to reduce service interruption upon transfer mode change

· Signalling optimisations e.g. to reduce the number of messages exchanged (e.g. upon p-t-p request in combination with Ps signalling connection establishment)

3 Conclusion and proposal

This contribution discussed the requirements and the main design choices for the MBMS enhancement aiming at improving support for Mobile TV. The discussion resulted in the identification of a basic solution and a number of potentional optimisations.

Besides a stage 2 like description[1], CRs [2, 3] are provided covering the changes required to introduce the basic solution. RAN2 is requested to discuss if the proposal and if agreeable, to conclude on the corresponding CRs.
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