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MBMS solution for Release 6
1. Introduction
Given the architectural issues described in [GP-031183], this paper discusses and proposes a way forward for specifying MBMS in the GERAN.
In the MBMS adhoc, a theoretical value of up to 6 downlink timeslots was discussed for a p-t-m channel, this means that only MSs of multislot class 17-18 and 24-29 [7] would be able to receive on another DL timeslot in the worst case.  It has been agreed that MBMS shall not be supported in parallel with CS services in R6 and it is also reasonable to argue that R6 MSs will not have the capability to support p-t-m in parallel with conversational or streaming bearers, due to the high bandwidth requirements of those services.
Given these findings it was agreed that in order to support MBMS and another PS service (i.e. TBF) in parallel, it would be required (and necessary) to move the MBMS to a p-t-p channel (decision at G#14bis).

This paper examines whether the combination of MBMS p-t-p plus non-MBMS TBF is realisable given the parameters laid down by SA2 governing the characteristics of a p-t-p channel and discusses a practical solution for MBMS specification in the release 6 timeframe.
2. Main issues

(As highlighted in the companion paper GP-031883)
2.1. Data distribution in GERAN (for p-t-m and p-t-p bearers)

The significant complexity involved in introducing synchronisation, buffer management and flow control procedures in order to provide p-t-m on RLC UM and p-t-p on RLC AM cannot be justified given that these same procedures (and the synchronisation requirement in particular) will reduce the benefits of using RLC AM to almost zero.

Hence it is proposed to use RLC UM only.  This enables a relatively simple synchronisation procedure to be implemented which is related to the channel bandwidth to be allocated to the MBMS bearer in ALL cells within the BSC area.

2.2. Paging an MS with a p-t-p channel

As associated signalling channels are difficult to schedule and scarce (given the size and location of an MBMS p-t-m channel), hence all MSs shall be required to monitor paging occasions according to “packet idle mode” procedures.

2.3. MS state (in SGSN and GERAN) of an MS with a p-t-p channel

As the SGSN believes the MS is in packet idle mode, a normal TBF shall not be established for an MS for MBMS data as no PFC exists for this MS and the MM context in the SGSN is unaware of the MS.
In order for an MS to receive data in RLC AM (on a p-t-p channel), the MS must possess both CN and GERAN identifiers.  The MS needs a valid P-TMSI and TLLI (i.e. be GPRS attached) and TLLI (to perform contention resolution at RLC/MAC).  If a single TLLI value were assigned to all MBMS services, this would not suffice for contention resolution or individual identification.  MSs would have to use their own TLLI (assigned at GPRS attach) for this purpose.

There are also benefits to the SGSN considering the MS to be in packet idle mode as it is not required to send a cell update on every cell change.  This may require the MS to interrupt the MBMS reception, in order to request an uplink resource to send this message on.
3. Summary
Given the issues raised in this paper and GP-031183, it is clear that the simplest solution is to always send MBMS on p-t-m channels (with RLC UM) which solves many of the problems listed.  The drawback is that it only has limited capacity to support MSs with MBMS + PS TBFs.
A major factor is the minimal anticipated radio resource gain of using RLC AM compared to the significant complexity created for handling different of different channels (p-t-p & p-t-m) and dynamic change of UEs between different channels. 
Alternatively, the RLC UM strategy can be simply reused for p-t-p channels which could be acceptable in the first instance although all radio resource savings are now eliminated; this seems to defeat the object of MBMS!
If it is felt that more can be achieved in the Release 6 timeframe, the following priority features are proposed.
· Support p-t-p in the case where there is a single user in the cell.
· Support for MBMS on p-t-p channels for users engaged in other PS TBFs via a modified RLC AM to better suit MBMS.

· Possible future enhancements to RLC include a discard mechanism for RLC AM would mean that retransmissions would be limited to avoid dynamic bandwidth modifications.
As long as the functionality defined for R6 can become a subset of enhanced functionality in future releases, it is felt that this approach will provide a practical alternative to defining everything now and missing the deadline.
3.1. Release 6 features
Network behaviour 
· Send the notification on the broadcast/paging/notification channel, and provide periodically repeated “late arrival” information.
· MBMS shall be delivered on a p-t-m channel.

MS behaviour

	R6
	MS response to an MBMS notification

	In packet idle mode
	Ignore the notification (with or without evaluating the MBMS service ID)
Respond to the notification

(Or request a normal TBF for a signalling PDP context to perform joining)

	During PS session
	May not monitor MBMS notifications

Ignore the notification (with or without evaluating the MBMS service ID)
Drop the PS resources to respond to the notification

	During CS call
	Shall not monitor MBMS notifications


	During MBMS session
	Ignore the notification (with or without evaluating the MBMS service ID)
Drop the current MBMS session to respond to the notification



3.2. Post Release 6 features

Network behaviour 
· Send the notification (and also CN pagings) directly to the MS “in-band”
· Deliver MBMS on p-t-m and/or p-t-p channels
	Post-R5
	MS response to an MBMS notification

	In packet idle mode
	Ignore the notification (with or without evaluating the MBMS service ID)
Respond to the notification

(Or request a normal TBF for a signalling PDP context to perform joining)

	During PS session
	May not monitor MBMS notifications

Ignore the notification (with or without evaluating the MBMS service ID)
Request a reconfiguration of the ongoing resources in order to receive the MBMS in parallel to an existing (non-MBMS) service

	During CS call
	Shall not monitor MBMS notifications


	During MBMS session
	Ignore the notification (with or without evaluating the MBMS service ID)
Drop the current MBMS session to respond to the notification

Request a reconfiguration of the ongoing resources in order to receive the MBMS in parallel to an existing (non-MBMS) service
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� Also note that an MBMS session shall be dropped on receipt of a CS or PS paging message, in order to respond to the paging in the usual manner.


� Also note that an MBMS session shall be dropped on receipt of a CS or PS paging message, in order to respond to the paging in the usual manner.
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