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1.
Introduction
In [1], the question of how to handle the interaction between UE capability limitations and MBMS service preference was raised. This was seen as a source of inaccuracy in the counting procedure. One of the proposed solutions was for UEs to send the list of services they are receiving every time this list is changed. Along the same lines, [2] examined how an MBMS session could be interrupted. 

During the discussions, it was objected in both cases that it would be possible to handle this issue at NAS level. In this document we are attempting to better identify the problem and we are reviewing the different alternatives for handling it. We are making the assumption that charging for MBMS will not rely on real time monitoring of the services the UE is receiving. Instead, we assume that a DRM function will monitor MBMS reception and will later report on this usage to the CN. Otherwise, it would be impossible to provide MBMS service to UEs in idle mode.
2.
Problem Description
According to the MBMS usage model, a user will subscribe to specific services he is interested in. Thereafter, content for these services could be transmitted at any time. It is highly unlikely that following his signing up, a user will be available, able and interested in receiving every single transmission for a given service. There could be many reasons for this: he is in the middle of a meeting, he is not in the mood, there is at the same time a transmission for a service that he is more interested in. Therefore, a user decision to start or stop watching a given service could occur at any moment and should be handled gracefully by the system.
For idle mode UEs there is no particular handling needed. If anything, it is critical that they have as little interaction with the network as possible. For RRC connected UEs we will distinguish between UEs receiving the MBMS service in PTM and PTP. UEs receiving the MBMS service in PTM only need to notify the network when they change their reception preference in as much as this affects the user counting. Otherwise, they can unilaterally start receiving something else, or even stop receiving altogether. Conversely, UEs receiving the MBMS service in PTP need to notify the network of their preference change in terms of the service sent on the MBMS dedicated RAB. Therefore, this indication is critical to minimize the waste of power and/or MBMS related UE resources (since UE capability is limited).
It is therefore necessary to define a mechanism for the UE to change MBMS service reception preferences that has the following characteristics:

· No signalling exchange for UEs in RRC idle mode.
· Potentially some exchange for UEs in RRC connected mode receiving in PTM in order to improve counting and to avoid that users are kept in RRC connected state when they do not want to receive any MBMS service.
· Direct notification of a change in the UE preference in RRC connected mode receiving in PTP mode.
In the next section we are going to examine two alternatives to see how well they can fulfil these requirements.
3.
Solutions

3.1
CN Level Handling

The current assumption seems to be that the user will notify the UTRAN of the service it wants to receive indirectly, through the CN joining/de-joining procedure. The UE would only remain joined to the services that it is actively expecting and/or receiving. Every time it wants to start or stop receiving a service, either before or during the session, it will need to complete respectively the joining or de-joining procedure.
This alternative has a number of disadvantages:

· It requires significant amounts of signalling. As most of our current CN procedures, the joining and de/joining is bound to be quite chatty. After the joined services are updated in the CN, the relevant RNC will also need to be informed of the new set of services that the UE is joined to.

· It requires a long time to complete.

· If we do not want users in idle mode to perform joining/de-joining based on user preference, it requires making this NAS procedure (joining/de-joining) dependent on the RRC state and potentially the RAN configuration (PTP vs. PTM). 

Imagine a user subscribed to a number of different services, but with a UE capable of receiving only one service at a time. As he is browsing through the available services, the UE would need to perform the de-joining and joining at every change. 
Of course, it would be possible to restrict this procedure solely for the purpose of PTP. In that case, the impact of the signalling would probably be limited. However, such a mechanism would not allow any improvement to the counting accuracy and it would require modified NAS procedures based on RAN related configuration (PTP vs. PTM and RRC state).

3.2
RAN Level Handling
Instead of maintaining matching lists of services at CN level both in UE and network, the proposal is to allow UEs to maintain in real time their own list of services based on what their users preferences. This list could also be filtered based on the UE capabilities. I.e., only the services that can be received by the UE would be included. UEs would only follow the MBMS procedures (counting, MCCH update, MTCH reception) for the services in this list.

For UEs in RRC idle, no signalling exchange with the network would be needed. 

For UEs receiving all services in PTM, UTRAN could configure the reporting of this list in a similar way as is used in R’99 for measurements. E.g., periodical reporting would require the UE to send its list of monitored services to the UTRAN at constant time intervals. Event reporting would require the UE to send it every time it is modified. Of course UTRAN would be free to not configure any kind of reporting, thus saving on signalling at the expense of the counting accuracy. Figures 1 and 2 illustrate this principle.
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Figure 1: Service List Report Control
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Figure 2: Service list report

For UEs receiving at least one service in PTP, there would be no alternative but to have the UE signal directly to the UTRAN when it no longer wants to receive this service. This is necessary given the need for the network to be made aware of a change before the UE can stop receiving the current service. The addition of services in PTP will be decided by the network unilaterally based on the service preference reports it is receiving from UEs. This signalling exchange is illustrated in the figure below.
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Figure 3: PTP Service stop request
Therefore, with this proposal the MBMS service list held at the core network would not change based on what the user is receiving. This makes sense, as the CN does not need to know this information in real time. 

Making this signalling exchange at RAN level would allow the differentiation of the behaviour based on RAN configuration without suffering the layering violations that would result if the handling is done through CN procedures. It would also allow the optimization of the signalling both in terms of the message size and in terms of the delays.

4.
Conclusion

It is proposed for the group to discuss the handling of user MBMS service selection. We consider that the joining/de-joining procedure is not an appropriate mechanism given that it would result in significant signalling load and delay and that it would require to make this NAS procedure dependent on RAN configuration. 
We propose to instead introduce new RAN level procedures for notifying the UTRAN of the set of services that the user is interested in. This would allow UTRAN to decide on the best trade-off between signalling load and counting accuracy, which are both RAN-only considerations. The mechanisms described in section 3.2 are deemed complete, though they are of course only one of many possible ways for capturing this concept.
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