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MBMS bearer issues

Introduction

The “way forward” as described from the MBMS Adhoc meeting was to agree on potential simplifications to the MBMS bearer definition, for example in the following areas:

1. Restricting bearer reconfiguration mid-session within a cell 
2. Minimising bearer reconfiguration mid-session by reducing/limiting number of cell change occurrences 

3. Defining performance / service interruption time for cell change (to continue an on-going MBMS session)
In order to decide upon simplifications, it is necessary to agree on the importance of the following requirements:

· Spectral efficiency (General requirement: MBMS shall utilise the radio resource in an efficient manner)
· Minimising data loss for the MS (General recommendation: The GERAN should provide mechanisms to reduce the MBMS outage for an MS at cell change)
· Reduction in signalling

In this paper it is assumed that the procedures should minimise signalling for the case where the MS is in idle mode (especially on cell change), possibly to the detriment of the service interruption time, however where the MS is in packet transfer mode/MAC-Shared state the reduction in data loss takes precedence over the signalling required.
Bearer reconfiguration
During the MBMS adhoc, the following options were proposed:

1.
Restrict bearer reconfiguration mid-session within a cell by:

· Dividing up MBMS data transfer sessions into sub-sessions and only reconfiguring the bearer at the end of each sub-session.  This assumes that in a shorter time, the mobility of each user is more limited and fewer users will move in/out of the cell.
· Not performing any “recounting”, hence a p-t-m bearer, once established at the beginning of the session, would remain until the end of the session regardless of whether any users were receiving the transmission or not.
· Allowing users to reconfigure from p-t-m to p-t-p in the case of parallel non-MBMS services, but, on completion of the parallel service, MBMS transmission would continue on the established p-t-p connection (to avoid resynchronising with the p-t-m channel also on-going in the cell.
2.
Minimise bearer reconfiguration mid-session by reducing/limiting number of cell change occurrences 

· “Sticky” cell, changing cell reselection (and hysteresis) parameters to keep users in the same cell for longer

· Reduce the bearer reconfiguration options allowed on cell-change
The following text is proposed for the stage 2 description [1].
3.1
Definitions

MBMS bearer:  An MBMS bearer is defined as either point-to-point or point-to-multipoint.  An MBMS bearer carries data for one or more MBMS sessions. 
MBMS channel:  An MBMS channel consists of the physical resources (timeslots) assigned to one or more MBMS services.  An MBMS channel carries either a p-t-p bearer or a p-t-m bearer.  An MBMS channel may carry data for one or more MBMS sessions.

MBMS session:  An MBMS session consists of a continuous data transmission pertaining to a single MBMS service (as identified by the TMGI).  An MBMS session may be sent on different bearers in different cells and may be sent on both a p-t-p and a p-t-m bearer in the same cell.
MBMS service: An MBMS service is defined as either broadcast or multicast.  An MBMS service may require one or more MBMS sessions to transmit all of the data belonging to the service.  These sessions may use either p-t-m or p-t-p bearers or a combination of both according to user location and capability.
MBMS service class: An MBMS service class is defined as either Background or Streaming, as in [TS 23.107].
6.1.2 MBMS channel reconfiguration
It is the responsibility of the MS to request MBMS on a p-t-p bearer if it wishes to start another service.  
An MBMS channel may be reconfigured if one or more of the following attributes change:

· Multicast / broadcast service to be transmitted
· MBMS bearer type required (p-t-m or p-t-p)

· MBMS service class (streaming or background)

· Resources required (number of timeslots, channel coding)
MBMS channel reconfiguration is required across an entire cell in the following cases:

· When there are sufficient users in a cell to justify a p-t-m connection (several p-t-p to single p-t-m reconfiguration) – the threshold is FFS
· When there are too few users in a cell to justify a p-t-m connection (single p-t-m to several p-t-p reconfiguration) – the threshold is FFS
· If the QoS requirements for a service change mid-session
MBMS channel reconfiguration is required by individual users in certain instances of the following cases:

· For a user to continue MBMS data reception while establishing a non-MBMS service (moving an individual from p-t-m to p-t-p)
· For a user to continue MBMS data reception on completion of a non-MBMS service (moving an individual from p-t-p to p-t-m or a different p-t-p)
· For a user to continue MBMS data reception while moving cell
6.1.2.1
MBMS channel reconfiguration in packet idle mode / MAC-Idle state
If an MS is currently receiving an MBMS data transmission on a p-t-m channel (i.e. in packet idle mode), the MS shall perform cell reselection according to the packet idle mode procedures.  The MS shall not perform packet access for MBMS data reception but shall wait for notification from the network that such an MBMS service is on-going.

6.1.2.2
MBMS channel reconfiguration in packet transfer mode / MAC-Shared state

If an MS is currently receiving an MBMS data transmission on a p-t-p channel (i.e. in packet transfer mode), the MS shall perform cell reselection according to the packet transfer mode procedures. The MS may perform packet access in the target cell for MBMS data reception once the MBMS capability of the target cell is known (it is under investigation which information should be available on the PCCCH to indicate MBMS services available/on-going in the cell).
6.2.1
Cell change

On performing cell reselection, an MBMS user will not know in advance whether the same MBMS service is currently being transmitted in the target cell.  On arriving in the target cell the user will discover (either by periodic network notification or by explicit request from the MS) the details of any on-going MBMS service.  The user may then decide to continue with the MBMS service reception or not.
For MBMS broadcast services, an MS shall not perform a packet access in order to continue with the service, if a p-t-m channel is established in the cell the MS will receive a periodic notification and can then move to the p-t-m channel.  If there is no p-t-m channel in that cell, the MS cannot continue with the broadcast service.  
Table xxx indicates the possible target cell scenarios and how the MS should respond to continue the MBMS multicast data reception.

	Multicast bearer selection on cell change
	p-t-m bearer established in target cell
	p-t-m and p-t-p bearers established in target cell
	Only p-t-p available in target cell (i.e. no p-t-m ongoing)
	No MBMS bearer established in target cell (but cell is within MBMS service area)

	MS received MBMS service on p-t-m  bearer in source cell
	MS waits for periodic notification info and moves onto p-t-m bearer (no UL signalling needed)
Network makes no reconfiguration changes for this new MS.

	MS waits for periodic notification info and moves onto p-t-m bearer (no UL signalling needed)

Network makes no reconfiguration changes for this new MS.


	MS waits for periodic notification info and requests a p-t-p bearer (as usual TBF establishment)
Network starts a p-t-p connection and picks up where the p-t-m channel had stopped
	MS waits for periodic notification info and requests a p-t-p bearer (as usual TBF establishment)
Network starts a p-t-p connection and picks up where the p-t-m channel had stopped

	MS received MBMS service on p-t-p bearer in source cell
	MS waits for periodic notification info and moves onto p-t-m bearer (no UL signalling needed)

OR

MS immediately requests a p-t-p bearer (indicating the sequence number or similar from which it wishes to start reception)
Network sends p-t-m data on p-t-p channel?
	MS waits for periodic notification info and moves onto p-t-m bearer (no UL signalling needed)

OR

MS immediately requests a p-t-p bearer (indicating the sequence number or similar from which it wishes to start reception)
Network duplicates p-t-p data onto the new p-t-p channel
	MS waits for periodic notification info and moves onto p-t-m bearer (no UL signalling needed)

OR

MS immediately requests a p-t-p bearer (indicating the sequence number or similar from which it wishes to start reception)

Network duplicates p-t-p data onto the new p-t-p channel
	MS waits for periodic notification info and moves onto p-t-m bearer (no UL signalling needed)

OR

MS immediately requests a p-t-p bearer (indicating the sequence number or similar from which it wishes to start reception)
Network starts a p-t-p connection and sends p-t-p data


Figure 1: Options for MBMS multicast bearer reconfiguration on cell change
Grey background indicates no change in bearer type (p-t-m or p-t-p)
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