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MBMS cell reselection enhancement

1 Introduction

In the current GERAN specifications a mobile station that performs cell reselection during the reception of an MBMS session must perform a new MBMS access request procedure in the new cell if:

· Fast reception resumption is not used. MBMS access request procedure is needed in the new cell in order to get information about the concerned MBMS radio bearer in the new cell. The network will then also allocate and inform the mobile station about the MS_ID and timing advance parameters to use (if feedback is used).

· Fast reception resumption is used and the MBMS radio bearer in the new cell is using feedback. The mobile station must perform the MBMS access request procedure in the new cell in order to request an MS_ID and timing advance parameter. This is considered the most normal case.

The only exception is thus when fast reception resumption is used (i.e. the mobile station has already information about the MBMS radio bearer in the new cell) and feedback is not used in the new cell. However, in most cases there would be an MBMS access request procedure needed in the new cell.

For the case where fast reception resumption is used and feedback is used on the MBMS radio bearer, the mobile station must leave the MBMS radio bearer in the new cell for some time in order to perform the requested MBMS access procedure.
An enhancement to the fast reception resumption procedure in order to avoid the MBMS access request procedure in the new cell (when feedback is used), and thus remove the current interruption, is here proposed. This paper is an update of [1], incorporating the comments received at GERAN#27. A set of CRs implementing the feature can be found in [2, 3].
Section 2 describes the existing fast reception resumption mechanism. Sections 3-5 describe the enhancements that are proposed in this paper.

2 Fast reception resumption

According to the existing ‘Fast reception resumption’ procedure, the BSS sends out MBMS NEIGHBOURING CELL INFORMATION messages on the PACCH of the MBMS bearer including information on the corresponding MBMS radio bearers in the neighbouring cells. A mobile station that performs cell reselection and that has received information (in the old cell) about the MBMS radio bearer in the target cell will then listen to that MBMS radio bearer directly after the cell reselection. If the MBMS radio bearer in the new cell is using feedback the mobile station will need to perform an MBMS access request procedure in the target cell in order to request an MS_ID (and timing advance parameters). That, in turn, means that the mobile station will need to interrupt the reception of the MBMS radio bearer. The MBMS access request procedure will be performed once the mobile station has received a consistent set of system information.
When a mobile station is listening to a feedback MBMS bearer in a cell (i.e. the mobile station is polled for and transmits MBMS DOWNLINK ACK/NACK messages) it will inform the BSS about its strongest neighbouring cells. The BSS can then prioritise those cells when transmitting the MBMS NEIGHBOURING CELL INFORMATION messages. The mobile station will also indicate to the BSS when it has determined that it will perform cell reselection to a specific cell. The mobile station will then remain in the old cell and wait with the cell reselection until:

· it has received the MBMS bearer description (for the target cell) for each session it is acquiring and it receives an MBMS NEIGHBOURING CELL INFORMATION message for that target cell with the same MBMS_PTM_CHANGE_MARK as the last one received; or
· the mobile station has waited for 1 second.

3 Cell reselection enhancements

In this paper it is proposed that when feedback is used for an MBMS radio bearer, i.e. the mobile station sends MBMS DOWNLINK ACK/NACK messages when polled and informs the BSS when it has determined a cell reselection to a new cell, the BSS shall be able to allocate the MS_ID in the new cell and transmit it to the mobile station in the old cell. The MS_ID for the target cell, together with power control parameters for the target cell, are then addressed to the related mobile station within an MBMS NEIGHBOURING CELL INFORMATION message.. Since the mobile station will wait for up to 1 second in the old cell, the BSS will be able to allocate the MS_ID in the new cell and transmit it to the mobile station before it performs the cell reselection.

The mobile stations will thus not need to perform an MBMS access request procedure in the new cell. The perception of the service will then be improved since the mobile station does not need to interrupt the reception of the MBMS session in the new cell. In addition, the load on the (P)CCCH will be decreased.

In order to give the timing advance parameters to the mobile station, there is a need for the mobile station to transmit access bursts in the new cell. These access bursts will be sent on the uplink feedback channel in the new cell when the mobile station is polled with its MS_ID there. The BSS will thus initially expect access bursts as a response. When the BSS has received the access bursts it can then transmit the timing advance parameters to the mobile station with a PACKET POWER CONTROL/TIMING ADVANCE message on the PACCH (addressed to the specific mobile station by including the combination of MBMS Bearer Identity and the MS_ID of the mobile station in the Global TFI IE). Thereafter, the mobile station will be able to send normal acknowledgement reports on the uplink feedback channel.

The power control parameters for the target cell that need to be sent to the mobile station in the old cell are ALPHA, GAMMA and a 'power control level’ parameter (like GPRS_MS_TXPWR_MAX_CCH).
This procedure can be used in all cases where the mobile station is listening to an MBMS radio bearer in the old cell that is using feedback (and thus is sending feedback). However, only a mechanism for the intra-BSS case is proposed as the delays to obtain a MS_ID from a physically different BSC may become larger than 1 second.
4 Support for enhanced cell reselection

Given that this is introduced from Rel-7 and that it might thus not be supported by all MBMS enabled mobile stations, a mobile station supporting this enhanced cell reselection mechanism shall indicate with an information element in the MBMS SERVICE REQUEST message that it supports the enhanced cell reselection mechanism. This will enable the BSS to restrict this handling to only those  mobile stations supporting the enhancement and only allocate and send out the MS_ID to such mobile stations.

5 Benefits and Drawbacks

The benefits of the proposal are:

· The need for an MBMS access request procedure in the new cell at cell reselection is removed in almost all cases.

· The number of interruptions a mobile station experiences during the reception of the MBMS session decreases significantly.

· The load on the (P)RACH and on the (P)CCCH is decreased.

· The network will be able to reuse the (old) MS_ID in the old cell earlier, i.e. once the mobile station responds to the (new) MS_ID in the new cell.

The drawbacks of the proposal are:

· An additional control message needs to be sent on the PACCH in the new cell, the PACKET POWER CONTROL/TIMING ADVANCE message with the timing advance parameters.

6 Conclusion

This paper proposes that the possibility to allocate an MS_ID in the target cell and to send it to the mobile station already in the old cell is introduced.
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