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1
Introduction
In order to transmit multicast data several cases needs to be considered depending on the situation in a specific cell (e.g. number of users, type of cell). This is also needed in case of mobility when a single UE changes the cell. In this contribution all possible cases and the relevant actions are outlined, irrespective from specific architecture proposals.

2

General

When a multicast service is about to transmit or an user changes the cell when receiving multicast data is has to be decided whether an RRC connection is needed, this might cause a state transition for a specific UE. The following two cases are in principle possible: 

· No RRC connection is required in the following cases:

· for PTM transmissions when the UE is in a cell where counting is not needed

· for PTM transmissions when enough MBMS users are located in a cell (> threshold)

· when tracking of the UE is not needed (e.g. high density region)

· An RRC connection is required in the following cases:

· for PTP transmissions when a few MBMNS users are located in a cell (< threshold) 

· when tracking of the UE is needed (e.g. low density region)

3
MBMS
Mobility scenarios

The following table lists all possible cases for mobility:

	
	MBMS Configuration in Source Cell
	MBMS Configuration in Target Cell
	State Transition / Action

	
	No RRC connection required
	RRC connection required
	No RRC connection required
	RRC connection required
	

	PTM
->
PTM
	
	
	
	
	

	1
	PTM
	
	
	PTM
	UE switches from idle to connected mode, 
UE initiates the establishment of an RRC connection 

	2
	
	PTM
	
	PTM
	UE keeps state (connected mode),
RRC connection is maintained

	3
	PTM
	
	PTM
	
	UE keeps state (idle mode), 
No RRC connection available

	4
	
	PTM
	PTM
	
	UE switches from connected to idle mode, 
UTRAN may release the RRC connection 

	PTP
->
PTM
	
	
	
	
	

	5
	
	PTP
	PTM
	
	UE switches from connected to idle mode,
UTRAN may release the RRC connection

	6
	
	PTP
	
	PTM
	UE keeps state  (connected mode),
RRC connection is maintained

	PTM
->
PTP
	
	
	
	
	

	7
	PTM
	
	
	PTP
	UE switches from idle to connected mode,
UE initiates the establishment of an RRC connection

	8
	
	PTM
	
	PTP
	UE keeps state (connected mode),
RRC connection is maintained

	PTP
->
PTP
	
	
	
	
	

	9
	
	PTP
	
	PTP
	UE keeps state (connected mode),
RRC connection is maintained


The state transitions at the UE are mainly determined by the selection of the radio bearer type (PTP or PTM), the MBMS configuration for a specific cell. From the UE point of view in principle three cases for state transitions can be differentiated:

1. A UE has no RRC connection and no RRC connection is not needed in the new cell (blue)
( the UE needs not to establish an RRC connection

2. A UE has no RRC connection and an RRC connection needs to be established in the new cell (green)
( the UE needs to be notified to initiate the establishment of an RRC connection

3. A UE has already an RRC connection (red)
( the UE performs the normal mobility procedures when changing the cell (CELL UPDATE), in cases where no RRC connection is not needed in the new cell (no. 4, 5) the UTRAN may release existing RRC connections

By looking at the different cases it is obvious, that a mechanism is necessary to inform the UE whether the establishment of an RRC connection is required for a specific MBMS service in a cell. This mechanism could be realized with the MBMS notification procedure containing an indicator about the establishment of an RRC connection [1]. 
It should be noted, that the UTRAN shall always be allowed to release the RRC connection or reject the request for the establishment of an RRC connection with an appropriate cause value.

4

Establishment of MBMS RB

The following table lists all possible cases for the establishment of an MBMS radio bearer:

	
	Initial UE State
	Configuration in Cell
	State Transition / Action

	
	No RRC connection
established
	RRC connection
established 
	No RRC connection required
	RRC connection required
	

	1
	x
	
	
	PTP
	UE switches from idle to connected mode, 
UE initiates the establishment of an RRC connection

	2
	
	x
	
	PTP
	UE keeps state (connected mode),
RRC connection is maintained

	3
	x
	
	PTM
	
	UE keeps state (idle mode), 
No RRC connection available

	4
	
	x
	PTM
	
	UE keeps state (connected mode)

	5
	x
	
	
	PTM
	UE switches from idle to connected mode, 
UE initiates the establishment of an RRC connection

	6
	
	x
	
	PTM
	UE keeps state (connected mode),
RRC connection is maintained


The MBMS RB establishment can be seen as a subset of the mobility scenarios where exactly the same cases for state transitions can be differentiated. Therefore, the same mechanism could be used as in the case of mobility.

5
Conclusion and Proposal

It can be concluded that for MBMS a single mechanism could handle the UE state transitions and the establishment of an RRC connection for MBMS RB setup and mobility. It has been shown that the following mechanism is needed:

· A procedure which informs the MBMS user whether it is necessary to initiate the establishment of an RRC connection for the reception of a specific MBMS service in a cell. 

The MBMS notification procedure is well suited to realize such a mechanism. Therefore, it is proposed that this procedure should be used to indicate to the UE whether an RRC connection is required for MBMS. 
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