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1. Introduction

Based on the MBMS related state descriptions in [1], we try to list several example scenarios in this contribution.

2. State transition Scenarios

In the tables below, several example scenarios are reflected. Each step during a scenario has a duration of one modification period.  For each step, the following aspects are indicated:

1) The MBMS Service State of the cell during that step;
2) The main MBMS related actions the UTRAN has to take during that step;
3) The main MBMS related actions the UE has to take during that step
;
The scenarios assume the following UE behaviour:

1) When the UE enters a cell, it shall if supported read the MCCH and check if any of the MBMS services the UE has joined is availabe. In case of service availability, the UE shall act accordingly.

2) While being in a cell, when receiving a MICH indication corresponding to an MBMS service the UE has joined, the UE shall if supported read the MCCH, check the configuration changes w.r.t. the concerning MBMS service and act accordingly.

3) When the UE is receiving a service on a PTP MBMS RB and that RB is released, the UE shall if supported read the MCCH to see what the status of the service has become (e.g. no longer available, continued on ptm,…).
4) When a UE is receiving a service on a PTM MBMS RB, and the UE receives a PTP MBMS RB establishment for the same MBMS service, the UE shall switch reception to the PTP MBMS RB.
Remarks:

1. “Modification period -1” denotes the Uu situation before the state transition is initiated. “Modification period 0” is the first modification period involved in the execution of the state transition.

2. It is assumed that the “MBMS Service State of the cell” is signalled on MCCH as part of the Service Information. Therefore at any step in which the “MBMS Service Cell State” changes, also the Service Information changes. This is not indicated separately.
3. Allthough the duration of the counting process is indicated as limited to one modification period in all example scenarios, the counting process can in principle be extended over multiple modification periods.

4. Dedicated notifications which might be required for CELL_DCH UEs, as well as possible notifications provided on a “secondary-MCCH” are not considered in this contribution.

1) MBMS Service not available -> 
MBMS Service available-PTM / MBMS Service available-PTP (with counting & no frequency convergence)
In this scenario, the MBMS service transits from the state “MBMS Service not available” to a state in which the service is available. No frequency convergence is applied.

	
	MBMS Service Cell State
	UTRAN actions
	MBMS State in UE

	Modification period -1
	MBMS Service not available
	
	Active

-   monitor MICH

	Modification period 0
	MBMS Service not available
	-   Set corresponding NI’s
	Active

-   monitor MICH

	Modification period 1
	MBMS Service not available
	-   Set Cont_MCCH_Read flag
-   Perform counting (Access Info on MCCH)
	Active

-   goto RRC_CONNECTED/PMM_CONNECTED when required by counting
-   monitor MCCH at next Modification Period (no need to monitor MICH for this MBMS service)

	Modification period 2 ->
	MBMS Service available-PTP, or

MBMS Service available-PTM
	ptm case:
- Establish PTM MBMS RB

    - Update RB Information on MCCH

ptp case:
- Initiate PTP MBMS RB establishments
	Active

ptm case:

-   start receiving the PTM MBMS RB
-   monitor MICH

ptp case:

-   await PTP MBMS RB establishment

-   monitor MICH while no PTP MBMS RB (no need to monitor MICH for this MBMS service when the PTP MBMS RB is established)


2) MBMS Service not available -> 
MBMS Service available-PTM / MBMS Service available-PTP (with counting & frequency convergence)
In this scenario, the MBMS service transits from the state “MBMS Service not available” to a state in which the service is available. UEs are offered the opportunity to reselect to another frequency layer, based on the indicated preferred frequency for this MBMS service, during one modification period.

	
	MBMS Service Cell State
	UTRAN actions
	MBMS State in UE

	Modification period -1
	MBMS Service not available
	
	Active

-   monitor MICH

	Modification period 0
	MBMS Service not available
	-   Set corresponding NI’s
	Active

-   monitor MICH

	Modification period 1
	MBMS Service No RB
	-   Indicate preferred frequency layer
-   Indicate frequency offset to be applied

-   Set Cont_MCCH_Read flag
	Active
-   performing interfrequency measurements

-   possibly reselecting to other frequency layer

-   read MCCH at next Modification Period when staying in the cell (no need to monitor MICH for this MBMS service in this cell)

	Modification period 2
	MBMS Service No RB
	-   Indicate preferred frequency layer

-   Indicate frequency offset to be applied

-   Set Cont_MCCH_Read flag

-   Perform counting (Access Info on MCCH)
	Active

-   goto RRC_CONNECTED/PMM_CONNECTED when required by counting

-   read MCCH at next Modification Period

	Modification period 3 ->
	MBMS Service available-PTP, or

MBMS Service available-PTM
	-   Indicate preferred frequency layer

-   Indicate frequency offset to be applied

ptm case:
- Establish PTM MBMS RB

    - Update RB Information on MCCH

ptp case:
- Initiate PTP MBMS RB establishments
	Active

ptm case:

-   start receiving the PTM MBMS RB

-   monitor MICH

ptp case:

-   await PTP MBMS RB establishment

-   monitor MICH while no PTP MBMS RB (no need to monitor MICH for this MBMS service when the PTP MBMS RB is established)


3) MBMS Service not available -> 
MBMS Service No RB (no counting & frequency convergence)
In this scenario, the MBMS service transits from the state “MBMS Service not available” to the state “MBMS Service No RB”. UEs are offered the opportunity to reselect to another frequency layer. On the current frequency, the service is not provided due to a lack of resources.
	
	MBMS Service Cell State
	UTRAN actions
	MBMS State in UE

	Modification period -1
	MBMS Service not available
	
	Active

-   monitor MICH

	Modification period 0
	MBMS Service not available
	-   Set corresponding NI’s
	Active

-   monitor MICH

	Modification period 1 -> 
	MBMS Service No RB
	-   Indicate preferred frequency layer

-   Indicate frequency offset to be applied


	Active

-   performing interfrequency measurements

-   possibly reselecting to other frequency layer

-   monitor MICH


4) MBMS Service not available -> 
MBMS Service available-PTP or MBMS Service available-PTM (no counting & no frequency convergence)
In this scenario, the MBMS service transits from the state “MBMS Service not available” to a state in which the service is available. The UTRAN is assumed to know to what service availability state to transit without counting.
	
	MBMS Service Cell State
	UTRAN actions
	MBMS State in UE

	Modification period -1
	MBMS Service not available
	
	Active

-   monitor MICH

	Modification period 0
	MBMS Service not available
	-   Set corresponding NI’s
	Active

-   monitor MICH

	Modification period 1 ->
	MBMS Service available-PTP, or

MBMS Service available-PTM
	ptm case:
- Establish PTM MBMS RB

    - Update RB Information on MCCH

ptp case:
- Initiate PTP MBMS RB establishments
	Active

ptm case:

-   start receiving the PTM MBMS RB

-   monitor MICH

ptp case:

-   await PTP MBMS RB establishment

-   monitor MICH while no PTP MBMS RB (no need to monitor MICH for this MBMS service when the PTP MBMS RB is established)


5a) MBMS Service available–PTP -> 
MBMS Service available – PTM (“normal”)

In this scenario, the MBMS service transits from an MBMS PTP RB, to an MBMS PTM RB. 

	
	MBMS Service Cell State
	UTRAN actions
	MBMS State in UE

	Modification period -1
	MBMS Service available-PTP
	
	Active

-   receiving PTP MBMS RB

-   no need to monitor MICH for this MBMS service

	Modification period 0
	MBMS Service available-PTP
	-   Set corresponding NI’s
	Active

-   receiving PTP MBMS RB

-   no need to monitor MICH for this MBMS service

	Modification period 1->
	MBMS Service available-PTM
	-   Establish PTM MBMS RB

-   Update RB Information on MCCH

-   Initiate PTP MBMS RB release
	Active

-   after PTP MBMS RB release, read MCCH and start receiving the PTM MBMS RB

-   monitor MICH


5b) MBMS Service available–PTP -> 
MBMS Service available – PTM (“quick”)

When the amount of UEs entering the cell increases very drastically (e.g. bus of supporters entering the cell), it might be important to indicate the new PTM configuration asap on the MCCH, in order to avoid more PTP connection establishments and enabling quick PTM reception.

	
	MBMS Service Cell State
	UTRAN actions
	MBMS State in UE

	Modification period -1
	MBMS Service available-PTP
	
	Active

-   receiving PTP MBMS RB

-   no need to monitor MICH for this MBMS service

	Modification period 0->
	MBMS Service available-PTM
	-   Set corresponding NI’s

-   Establish PTM MBMS RB

-   Update RB Information on MCCH
	Active

-   after PTP MBMS RB release, read MCCH and start receiving the PTM MBMS RB

-   monitor MICH


The “cost” in this scenario is for UEs entering the cell during modification period 0, which will read the MCCH again during modification period 1 unnecessarily.

6) MBMS Service available–PTM -> 
MBMS Service available – PTP
In this scenario, the MBMS service transits from a MBMS PTM RB, to an MBMS PTP RB.  This scenario can be used when the UTRAN is not sure that all UEs which are receiving the MBMS service in PTM are RRC-Connected.
	
	MBMS Service Cell State
	UTRAN actions
	MBMS State in UE

	Modification period -1
	MBMS Service available-PTM
	
	Active

-   receiving PTM MBMS RB

-   monitor MICH

	Modification period 0 ->
	MBMS Service available-PTP
	· Set corresponding NI’s

· Update RB Information on MCCH

· Initiate PTP RB establishment


	Active

-   receiving PTM MBMS RB

-   monitor MICH

-   accept PTP MBMS RB establishment and stop receiving PTM MBMS RB

	Later
	MBMS Service available-PTP
	· Release PTM MBMS RB
	


Note that UEs entering the cell during modification period 0 will not read the MCCH unnecessarily in modification period 1 since UEs receiving an MBMS service on an MBMS PTP RB have no reason to check the corresponding MICH NI’s.
7) MBMS Service available PTM -> 
MBMS Service not available

In this scenario, the MBMS service transits from a MBMS Service available PTM state, to the MBMS Service not available state. This transition could e.g. be caused by the reception of a SESSION STOP over Iu, or a quite length idle period in a session.
	
	MBMS Service Cell State
	UTRAN actions
	MBMS State in UE

	Modification period -1
	MBMS Service available-PTM
	
	Active

-   receiving PTM MBMS RB

-   monitor MICH

	Modification period 0
	MBMS Service available-PTM
	-   Set corresponding NI’s
	Active

-   receiving PTM MBMS RB

-   monitor MICH



	Modification period 1 ->
	MBMS Service not available
	· Update RB Information on MCCH

-   Release PTM MBMS RB
	Active

-   Stop receiving PTM MBMS RB

-   monitor MICH


8) MBMS Service available PTP -> 
MBMS Service not available
In this scenario, the MBMS service transits from a MBMS Service available PTM state, to the MBMS Service not available state. This transition could e.g. be caused by the reception of a SESSION STOP over Iu, or a quite lengthy idle period in a session.
	
	MBMS Service Cell State
	UTRAN actions
	MBMS State in UE

	Modification period -1
	MBMS Service available-PTP
	
	Active

-   receiving PTP MBMS RB

-   no need to monitor MICH for this MBMS service

	Modification period 0
	MBMS Service not available
	-   Initiate PTP MBMS RB release
	Active

-   stop receiving PTP MBMS RB

-   monitor MICH


9) MBMS Service available PTM -> 
MBMS Service available PTM (reconfiguration)

In this scenario, the PTM RB configuration for the PTM MBMS RB is reconfigured.
	
	MBMS Service Cell State
	UTRAN actions
	MBMS State in UE

	Modification period -1
	MBMS Service available-PTM
	- RB Information1 on MCCH
	Active

-   receiving PTM MBMS RB

-   monitor MICH

	Modification period 0
	MBMS Service available-PTM
	- Set corresponding NI’s

- RB Information1 on MCCH
	Active

-   receiving PTM MBMS RB

-   monitor MICH

	Modification period 1 
	MBMS Service available-PTM
	-  RB Information2 on MCCH;
-  activation time for RB info2 equal to start of Modification period 2
	Active

-   receiving PTM MBMS RB

-   monitor MICH

	Modification period 2 ->
	MBMS Service available-PTM
	- New MTCH configuration

- RB Information2 on MCCH
	Active

-   receiving PTM MBMS RB

-   monitor MICH


10) MBMS Service available PTP -> 
MBMS Service available PTP (reconfiguration)

In this scenario, the PTP RB configuration for the PTP MBMS RB is reconfigured.  This is a normal dedicated RB reconfiguration, with no impact on MCCH signalling.

3. Proposal

It is proposed to:

1) Discuss the above example scenarios;

2) Include them in the TS as far as acceptable. Since the scenarios are only examples, it is proposed to include the scenarios in an annex of the TS.
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� With the current definition of “MBMS UE states”, the UE is in the state “Active” during all the steps in these example  scenarios.





