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Radio resource optimisation during the MBMS session

1. Service area scenarios for the MBMS Multicast

During the discussions about the MBMS Multicast services it has been identified two different types of scenarios for the service areas: 

· In the hot spot area every cell is assumed to have at least one joined Mobile Station during the MBMS session.

· In the service area with the limited amount of joined users the distribution of the joined users may vary during the MBMS session. A part of the cells belonging to such a service area may have no joined users and the rest of the cells belonging to the service area are having at least one joined user.

In case the used radio resources should be optimized during the MBMS session, the network shall be aware about the existence of at least one joined Mobile Station in each of the cells belonging to the latter service area scenario.

2. Reliability of the user counting

There has been several proposals describing mechanisms for a user counting. One of the main questions is the reliability of the proposed solutions. As discussed already in TSG GERAN #13 for MBMS and in several earlier TSG GERAN meetings for other features, the knowledge of the Mobile Station location on the cell level in the Idle mode is not possible. Any periodically repeated procedures, paging-like or others, requesting the Mobile Stations in the idle mode to indicate its existence will only describe the situation during that certain time point. Any changes, like cell reselections right after the proceeded checking, are not passed to the network. The only reliable way to know the Mobile Station location on the cell level is to have the Mobile Station in the RRC-Cell_Shared or Cell-Dedicated state. In this mode the Mobile Station is monitored on the cell basis.

3. Proposal

As the working assumption, in case of radio resource optimization, it is proposed to demand at least one joined user to be during the MBMS session in RRC-Connected mode in every cell belonging to the service area with the limited amount of joined users (non-hot spot areas). This solution would maximize the reuse of the existing mechanisms and simplify the concept for GERAN MBMS.

The network is aware as the joined user in the connected mode changes the cell. In case of cell change, the network can start the MBMS data transmission on air interface in the target cell, if it isn’t active already (note: if the target cell belongs to the service area). In the source cell the network can consider to switch off the data transmission in case no further joined users are known in the cell. 

After the joined Mobile Station in the RRC- Connected mode has changed the cell and there are no further joined Mobile Stations in the RRC-Connected mode in the source cell, the network can request with a parameter in the Notification message any joined Mobile Station in the RRC-Idle mode to proceed the RRC_Connection establishment. The network can indicate after receiving the registration of the first Mobile Station, that no further registrations are needed and the rest of the joined Mobile Stations will remain in the current mode.

In case the network has not received any registration after certain time period, it can be assumed, that there are no joined Mobile Stations in the cell and the data transmission can be stopped. The content of the MBMS Notification message is changed: the radio parameters for the MBMS channel are removed and the parameter requesting for the registration will remain. The first joined Mobile Station entering the cell will after receiving the MBMS Notification be aware about the ongoing MBMS sessions and about the request to register itself to the network to activate the data transmission on the air interface (see more details about the MBMS Notification concept in GP-030816). 

4. conclusions

In this contribution the service area scenarios for the MBMS Multicast have been described shortly. It is identified, that there might be a case, in which the radio resources for the MBMS Multicast could be optimized. The network should be aware during the MBMS session, if there is at least one joined user in such a cell. The only reliable way to know this is to have at least one joined Mobile Station in the connected mode in such a cell during the MBMS session.

In case the last joined Mobile Station in the connected mode leaves the cell, a request procedure may be activated. If no joined Mobile Station in RRC_Idle mode will register by proceeding the RRC_Connection establishment, the data transmission may be switched off after a related timer expires. The MBMS Notification message remains on the PBCCH without the radio parameters, but including the parameter indicating the request for the registration.
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