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1
Introduction

The scope of this document is to cover the basic scenarios for the movement of MS between cells while trying to receive an active MBMS service. This document highlights areas where future work is required, as well as proposing some mechanisms for completion of cell change whilst in MBMS.

There are several possibilities when an MS changes cell during the reception of an MBMS service and the table below highlights the possibilities.

Table 1: Scenarios at cell change.

	
	MBMS Service type in use in Target Cell

	
	Point to Point
	Point to Multipoint
	Not in Service Area

	MBMS Service type in use in Source Cell
	Point to Point
	1) As today

2) PS handover
	1) Cell reselection + P2M establishment

2) PS handover
	Service reject

	
	Point to Multipoint
	1) Cell reselection + establishment

2) As 1) plus neighbouring cell info
	

	
	Not in Service Area
	Return to coverage
	


In all cases it is initially assumed that similar cell reselection procedures to those of Release 5 GPRS NC0 will be used. That is, the cell reselection is MS-centric with no measurements sent in the uplink. In the new cell, either procedures for the establishment of a point-to-point connection or point-to-multipoint channel are used (as proposed in [1]).

If PS handover is introduced, it could be used when the MS has a point-to-point channel in the old cell, irrespective whether the configuration in the new cell.

When the MS has a point-to-multipoint channel in the old cell, the possibility to send neighbouring cell (P)SI information in-band with the MBMS data needs to be investigated.

2
Normal Operation

Figure 1 shows a possible signalling flow for the resumption of the MBMS session after a cell reselection.
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Figure 1: Signalling diagram of cell change.

1. The MS is receiving the MBMS data stream.

The establishment signalling (messages 2 to message 6) is the same as used in the initial establishment of the MBMS service. 

2. The MS reselects to a cell as it does in straight GPRS.

3. The MS requests a channel on the (P)RACH.

4. The network assigns the MS an uplink block for transmission.

5. The MS requests the re-establishment of the MBMS session by sending the network a modified MBMS RESOURCE REQUEST message to the BSS. The MS provides the TLLI for MS identification and a TMGI for the MBMS service identification.

6. If the network already has a point-to-multipoint bearer allocated for this MBMS service (TMGI) in the new cell, then the network pushes the MS to listen to the point-to-multipoint downlink resources. Alternatively the network may allocate the MS a point-to-point connection for the transfer of the MBMS data.

7. If required, the MS reconfigures the radio resources.

8. The MS continues reception of the MBMS data stream in the new cell.

3
Neighbour Cell Information Provisioning

Before the MS moves cell, the MS could be provided with information about the MBMS channel on the target cell. The provision of neighbouring cell information can either be presented periodically or by request, in both cases the information should be applicable for a period of time and should be available to all users on a cell.

Advantages

· Reduced service outage at cell reselection.

· Alternatively, smaller redundancy / interleaving needed to offer a given QoS level.

Disadvantages

· Increase in the bandwidth used for signalling on the MBMS P2M channel.

· Increase in complexity.

4
Synchronisation Issues

The ability to provide a “loose synchronisation” of the content being transmitted at each cell is mandatory in the provision of effective cell change. If the application layer data streams on adjacent cells are not synchronised then it will not be possible to keep the MBMS session up if there are cell changes.

Synchronisation of the content would also have to be true for the flows on point-to-point and point-to-multipoint resources even though the radio resource would probably be at a different data rate.

Note that this loose synchronisation may not require additional functionality, as it may be achieved as a side effect of MBMS. MBMS is targeted to provide radio multicast for push, downlink services. The flow of information will start at the BM-SC (either as a single, basic flow or as related flows: one for point-to-point and one or more for point-to-multipoint ( in order to provide different levels of service) and sent to the necessary GGSNs, SGSNs, BSCs and RNCs. By reducing the buffering in the network the mentioned pseudo-synchronisation is achieved. This possibility needs to be confirmed by SA2.

5
RAU Enhancements

When an MBMS capable MS moves into a new Routeing Area and completes a Routing Area Update procedure, the new serving SGSN requests the MS’s information from the old SGSN. These subscriber records include a list of TMGIs that this MS has joined. The SGSN then requests the GGSN to be provisioned with these MBMS services, if it is not already. Then, the SGSN provides the BSS with the information needed for the configuration of the MBMS services. The SGSN then completes the Routing Area Update procedure by passing a list to the MS of the live MBMS services which the MS is subscribed. Upon reception of this message the MS deactivates services that are active in the MS and are not contained in the list of live MBMS services, no longer responding to the associated TMGIs. If the MS was receiving an MBMS service before the change of Routeing Area the MS requests the re-establishment of the service.

This possibility is to be discussed in CN1 and SA2.

6
Service Rejection

The BSS requires the ability to reject the MBMS establishment requests of MS that are outside the service area of an MBMS service. This process could be completed using the signalling shown in Figure 2.
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Figure 2 MBMS Service Rejection

The service reject procedure follows the normal establishment procedure until the BSS sends a MBMS REJECT message to the MS, instead of being assigned resources for MBMS.  The MS should not attempt to request the establishment of this service again until it has changed cell or receives a page for this service in the current cell.

7
Conclusion

This document introduces issues relating to MS mobility while in an MBMS session and suggests a general mechanism which reuses procedures proposed for the establishment of the MBMS session, detailed in [1], reducing the complexity of implementation.

Vodafone propose that the existence of loose synchronisation be accepted as a working assumption and that a liaison is sent to SA2 requesting the provision of synchronised streams to allow for ease of mobility.

Vodafone also propose that Figure 1 and associated text be copied into the stage 2 for GERAN and used as a working assumption.
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