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1.
Introduction
The current working assumption is that RRC connected UEs will be counted for all services they are subscribed to, independently of whether the user is interested in them or not. Also, the assumption seems to be that UEs will be sent on dedicated channels all the MBMS services they have subscribed to, being provided in PTP in the cell they are in. 

In [1], it was argued that in the case of MBMS PTP transmission it was important to allow UEs to select the MBMS channels that they want to receive, or even to discontinue MBMS reception altogether. This is needed because MBMS PTP reception is compulsory (controlled by UTRAN), but has undeniably adverse effects on dedicated traffic support, battery life and service choice (preferred services may be offered on PTM). Note that the same argument could be made against maintaining UEs which are no longer interested in receiving any PTM MBMS transmissions in RRC connected mode. Of course, the overhead in that case is significantly lower than for PTP transmission.
The main argument against allowing UEs to request/cancel the transmission on DCH of a given service being provided in PTP mode is that this process itself could affect the mode in which the service is being provided (e.g. the interest of a UE could lead to change to PTM transmission). This could in turn lead to the reversal of the UE decision (e.g. if can’t receive PTM transmissions in CELL_DCH) and therefore lead to a ping-pong between transmission modes for the service. 
Of course, such a scenario would be highly un-desirable. In this document we are proposing to completely decouple the two mechanisms of service request and counting. One very simple scheme would be for example to consider, as is the current working assumption, that the UE counting is always based on all the services UEs are subscribed to. Based on this count, the transmission mode for each service can be established. UEs could then be allowed to request or cancel the transmission of any given service provided to them in PTP without this affecting the transmission mode. It would only be UEs entering or exiting the cell that could affect the transmission mode, as is currently the case.

Based on this rationale we consider that it is possible define solutions for each of these mechanisms independently. Below we are providing solutions for each, based on RRC level signaling as argued in [1].
2.
PTP Service Request
This scheme is only applicable for MBMS services offered in PTP mode.
In order to simplify the notation in what follows, we will call a UE’s “PTP service list”, the list of MBMS services the user is subscribed to, being offered in PTP in the cell it is camped on. It can be understood that if the counting mechanism is used properly, all UEs with at least one service in their “PTP service list” will be, or on their way to becoming, RRC connected.
2.1 Basic Concept

The UTRAN will not initiate the transmission of an MBMS service over DCH unilaterally. 

Each UE will maintain a “preferred PTP service list”, containing the subset of its “PTP service list” that the user wants to receive. This subset should be compiled taking into account the power usage, UE capabilities (both in terms of RAN as well as other intangible aspects, e.g. display real-estate), etc.
The UTRAN will maintain a matching list for each UE. Initially, this list will be empty. Every time the user changes his, the UE will need to notify the UTRAN so as to update its list. This can be done using a new uplink RRC message:
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Figure 1: PTP Service Update
The signaling of this information could be absolute (list all the services every time) or differential (add or remove a given service). The use of RLC-AM to send the message would guaranty that there are no errors on the transmission. In that case, differential signaling would probably make sense as it is more efficient.

This list will indicate to the UTRAN which services to transmit on DCH to this UE. Based on the number of services in the list, UTRAN may take the user in or out of CELL_DCH state. Of course, it may want to apply some hysteresis in removing services, so as to limit the number of re-configurations it has to deal with. 

Since UTRAN will be aware of the UE dedicated capabilities, it should not have any problems managing the PTP RAB configuration. However, given the limited nature of RAN resources, it is possible that UTRAN may be unable to fulfill a request. In that case, it will simply not set up the service. The UE will be free to request the removal of another service in order to compensate. Of course UTRAN would also be allowed to remove services unilaterally because, for example, of a resource shortage. In that case neither the UE nor the UTRAN would modify their “preferred PTP service list”.
This scheme will give the UE the possibility to manage the limitations in its capability (and its battery life) in order to best meet the preferences of the user (e.g. prefer service offered in PTM).

2.2
Enhancement to speed up report
The “PTP service list” will be updated by each UE and the UTRAN based on the information being sent on the MCCH (i.e. identifying the services sent on PTP). Presumably, eliminating from the “preferred PTP service list” a service which is no longer in the “PTP service list” does not require the transmission of a PTP SERVICE UPDATE MESSAGE.

One problem is that the MCCH information can only be updated slowly (likely at something close to 5 second intervals). In some cases, UTRAN may want to verify whether the UE is interested in receiving a service much faster than this. 
For example, when UEs are brought into RRC connected mode for the purpose of counting, they will probably need to be taken to CELL_DCH state in order to perform the security mode command. Instead of sending them to CELL_FACH/PCH, UTRAN may prefer keeping these UEs in CELL_DCH state until the counting is completed. However, at that point it would want to know whether the UEs are actually interested in receiving the service in PTP or not.  The UEs would only be able to report their interest in this service once the PTP indication is sent on the MCCH, i.e. one modification period later. 
Another case is when switching a bearer from PTM to PTP. UTRAN may want to speed up the transition by somehow prompting UEs to send the PTP SERVICE UPDATE message as early as possible. This could be achieved by allowing UTRAN to push updated MCCH contents to individual UEs. In this case the relevant information is only the transmission mode (PTP/PTM) for the services the UE is subscribed to. However, one could foresee circumstances in which other information could be useful (e.g. PTP to PTM transition). Note that this change will not conflict with the regular reading of the MCCH, which will be triggered by the setting of the appropriate NI on the MICH.
Therefore, we propose to define another generic message:
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Figure 2: MCCH Info Update
In this specific case, the change in the transmission mode for a service would for example prompt UEs interested in this service to respond by sending the UTRAN a PTP SERVICE UPDATE message:
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Figure 3: UTRAN Initiated PTP Service Update
3.
Counting enhancement
This scheme is only applicable for UEs in RRC connected mode (idle mode UEs are not taken into account for counting), and for MBMS services offered in PTM mode. 

Although the basic counting mechanism (i.e. counting all the services that a UE is subscribed to) would work fine from a UE stand-point, it may lead to waste of network resources. Indeed, it may result in counting UEs which are not monitoring the service and thus transmit un-necessarily in PTM mode. 
In order to simplify the notation in what follows, we will call a UE’s “PTM service list”, the list of MBMS services the user is subscribed to, being offered in PTM in the cell it is camped on. 
We will also define the “active PTM service list” as the subset of the “PTM service list” that the UE has been actively monitoring. The definition of “actively monitoring” could be configured by the UTRAN using a SERVICE LIST CONTROL message. For example the list could consist of the entire “PTM service list”, except for the services that the UE did not monitor actively for the past “x” seconds.
Similarly, the reporting scheme could be set up in the same way as for R’99. We could have periodic or event triggered (potentially with time to trigger etc.) reporting. Whenever a report is triggered, the “active PTM service list” would be reported. Figures 4 and 5 provide examples of the messages that could be used in support of such a mechanism:
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Figure 4: Service List Control
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Figure 5: Service list report

The UTRAN would of course combine this information with the “preferred PTP service list” information to determine the optimum transmission mode. It would probably also need to apply some pretty heavy filtering and hysteresis in order to ensure that there is no ping ponging between the two transmission modes. The details of such schemes are of course left up to RRM. 

Such a mechanism would ensure that UTRAN would be able to find the best trade-off between signalling overhead and counting accuracy. The service list report could also be used to trigger the tearing down of the RRC Connection of UEs which are not monitoring any services.
4.
Proposal

This document identifies two independent mechanisms:
· PTP Service request, and

· Service reporting.

Service request will not directly affect counting, but just allow UEs to control the set of services being provided to them through a dedicated channel. The objective it to give UEs some control over the utilization of their resources, which based on the current working assumption they lack completely. The basic mechanism can be complemented with the possibility to push MCCH information on the DCCH. 
Service reporting allows each UE to feed back to the network some information on the set of services being actively monitored. This may be used to improve counting and thus improve the efficiency of the radio interface.
We propose that the Service request mechanism which is critical for giving users a minimum level of control over their devices be included in the TR. The inclusion of the MCCH Info message on DCCH is not necessary and could be considered as part of a broader effort to allow UTRAN to speed-up the delivery of this information.

We feel that service reporting would be very useful for optimizing cell resources, though not anywhere as critical as the PTP service request functionality. We therefore leave it up to the group to decide whether it is worthwhile.
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