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1
Introduction

The purpose of this document is to discuss the mechanisms for establishment, reconfiguration and release of resources for an MBMS session.

Firstly a generic establishment procedure is described which illustrates that in the initial establishment phase of MBMS each MS is allocated a point-to-point resource which can then be reconfigured into a point-to-multipoint channel to improve efficiency. More specific signalling for the establishment of MBMS is proposed.

This document briefly recommends procedures for the simple reconfiguration and release of the MBMS resources before proposing some working assumptions and open issues.

2
Establishment of resources

2.1
Packet idle mode
2.1.1
Establishment of Point-to-Multipoint resources
Figure 1 illustrates the signalling flows required to allocate a group of MS point-to-multipoint resources for MBMS.
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Figure 1 Establishment of point-to multipoint MBMS channel.

1. The MBMS PAGE message indicates the imminent start of an MBMS session. 
2. The MS subscribed to the indicated MBMS session are paged/notified, informing them of start of an MBMS transmission. 

3. On reception of the Page/Notification MS A waits a random time and then requests the MBMS session and is allocated MBMS resources with the P2P MBMS Establishment procedure.

4. On reception of the Page/Notification MS B waits a random time and then requests the MBMS session and is allocated MBMS resources with the P2P MBMS Establishment procedure.

NOTE:
Steps 3 and 4 may overlap.

5. MS C sends a Request message, which is to request a channel to receive the MBMS service.

If the BSS decides that a point-to-multipoint resource would be more efficient and should be allocated for this MBMS session then the BSS completes steps 6 and 7.

6. The BSS allocates the point-to-multipoint resource on the common channels to the MSs which are still waiting to be allocated a channel (in this example MS C) and those waiting to respond (in this example MS D).

7. The BSS re-assigns MS A and MS B resources into the point-to-multipoint resource.

2.1.2
Establishment of point-to-point resources

Figure 2 illustrates the signalling flows required to allocate an MS point-to-point resources for MBMS.
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Figure 2 Establishment of point-to-point resources

1. The MBMS PAGE message indicates the imminent start of an MBMS session. 
2. The MS subscribed to the indicated MBMS session are paged/notified, informing them of the start of an MBMS transmission indicated by the TMGI.

3. On reception of this Page/Notification the MS waits a random time and then initiates the P2P MBMS Establishment procedure by requesting an uplink block.

4. The BSS allocates the MS an uplink block.

5. The MS requests the establishment of a downlink MBMS channel for the reception of the specified MBMS session indicated by the TMGI. The MS also includes the TLLI for identification.

6. The BSS assigns a downlink TBF to the MS and is addressed using the TLLI.

If after completing cell reselection an MS receiving an MBMS service arrives onto a cell where it is more efficient for the MS to be assigned point-to-multipoint resources, it is proposed that the P2P MBMS Establishment procedure is reused (shown in Figure 2).

2.1.2 Establishment of point-to-multipoint resources

If after completing cell reselection an MS receiving an MBMS service arrives onto a cell that already has a point-to-multipoint channel established for that MBMS service, the BSS needs to assign to the MS these point-to-multipoint resources.
The point-to-multipoint establishment scenario very similar to the signaling flow diagram for P2P MBMS Establishment shown in Figure 2, the only difference is that the BSS would allocate point-to-multipoint resource to the MS in step 6.

2.2
Network/IMSI co-ordination

The MBMS PAGE message includes a list of the IMSIs of all MS subscribed to this MBMS service in the Routeing Area. After the BSS receives the MBMS PAGE message, the BSS uses the IMSI correlation feature standardised in R’99 to identify the MSs known by the BSS to be in dedicated mode, packet transfer mode or dual transfer mode. The BSS then systematically passes a notification to each of these MSs on the associated signalling channels (main DCCH or PACCH) indicating the start of the MBMS session.

2.3
Late user management

2.3.1
General

A mechanism is required to draw MBMS subscribed users into an MBMS session in progress. The following scenarios would benefit from the use of ongoing service notification:

· MS finishes an incompatible, higher priority service during an MBMS session.

· MS returns to the MBMS Service Area during an MBMS session.

· MS joins during an MBMS session.

· MS returns to coverage during an MBMS session.

The BSS would have to be notified by the BM-SC that late joining (i.e. partial reception) is acceptable to the content of this MBMS service and this could be completed in the message that indicates the start of an MBMS service.

2.3.2
Periodic Paging

The BSS requires the ability to notify users subscribed to an MBMS service as per the above cases. The periodic paging method is a (perhaps modified) re-transmission of the initial paging message notifying users of the service.

3
Reconfiguration of resources

3.1
General

This section discusses the main aspects of the reconfiguration of the radio resource whilst in an MBMS session. The areas discussed include the scaling and reallocation of resources as well as the gathering of users onto a point-to-multipoint bearer.

	
	MBMS Service type in use in Target Channel

	
	Point to Point
	Point to Multipoint

	MBMS Service type in use in Source Channel
	Point to Point
	As today
	See sub-clause 3.4

	
	Point to Multipoint
	FFS
	Similar to today


P2P ( P2P:
The mechanism required to complete this reconfiguration is as today using the PACKET DOWNLINK ASSIGNMENT and PACKET TIMESLOT RECONFIGURE messages.

P2P ( P2M:
The re-configuration of the multiple point-to-point channels into a single point-to-multipoint channel is discussed in sub-clause 3.4.

P2M ( P2P:
The splitting of a point-to-multipoint channel into possibly multiple point-to-point channels is for further study and may be required for longer MBMS sessions for efficiency to be maintained.

P2M ( P2M:
The mechanism required to complete this reconfiguration is similar to the one used today using the PACKET DOWNLINK ASSIGNMENT and PACKET TIMESLOT RECONFIGURE messages.

3.2
Scaling resources to radio conditions

The BSS requires the ability to scale the resources allocated to a specific MBMS service depending on congestion levels and available resources. The scaling of radio resources allocated to point-to-point and point-to-multipoint configurations can completed using existing reallocation procedures.

To minimise data loss at cell change, the “loose synchronisation” of the content is required. When the amount of radio resources allocated in different cells varies, the “service content rate” must be maintained, although a higher data rate may be used to convey a higher “application information rate” resulting in higher service quality. Note that it is still for further study whether the BSS will be provided with a single data flow and apply redundancy locally or several data flows with different data rates. In any case, the BSS can create/select a flow depending on the available radio resources, but synchronisation must be maintained.

3.3
Change of timeslots or TRXs

The BSS completes the reconfiguration of the MBMS channel using existing procedures (e.g. PDA or PTR). In the case of the reconfiguration of the point-to-multipoint channel all the MSs are instructed with one command, directed to their shared identity, to move to the new configuration.

3.4
Point-to-Point → Point-to-Multipoint

The reconfiguration of resources from point-to-point to point-to-multipoint is completed using the procedures illustrated in Figure 3.
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Figure 3 The gathering of MS on point-to-point into a single point-to-multipoint MBMS channel

When the BSS decides that there are enough MSs on point-to-point bearers in a cell to warrant the reconfiguration into a single point-to-multipoint resource then the BSS assigns each MS separately the point-to-multipoint resource.

It is assumed that the point-to-multipoint and point-to-point application data streams are roughly synchronised, allowing the system to move users between point-to-multipoint and point-to-point resource with minimal data loss.

4
Release of resources

The release of the MBMS resource is proposed to be completed using existing signalling and procedures i.e. transmission of the PACKET TBF RELEASE or use of the countdown procedure. 

5
Conclusion

This document discusses generic solutions for the establishment of point-to-point and point-to-multipoint establishment of resources for an MBMS service. The same described procedures can then be used for the reconfiguration of multiple point-to-point into a single point-to-multipoint channel. It was also identified that the scaling, movement and release of resources can be completed with minimal changes to the existing GPRS procedures. 

Vodafone propose the following:

1. That the flow illustrated in Figure 1 form the basis of a working assumption and should be copied along with the associated description into the GERAN MBMS stage 2. This would include the agreement that:

· Point-to-point MBMS channels may be established before they are reconfigured, when needed, into a point-to-multipoint MBMS channel.

· MSs that have answered the MBMS page or are still waiting to answer it, but have not been allocated a point-to-point MBMS channel, act upon the reception of a point-to-multipoint channel assignment on the common control channels.

2. That the following sentence is added to the working assumptions and liaised to other groups (RAN2, SA2, SA4):

· The MBMS content in the point-to-point and point-to-multipoint flows provided to each cell are loosely synchronised.

The synchronisation of the data flows would allow easier MBMS channel reconfiguration, as well as simpler cell change.

3. That it is accepted that some form of notification of an ongoing service is required and it should form part of working assumptions in the GERAN groups. The ability to notify MS of an ongoing MBMS service is definitely required for use longer MBMS services.
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