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1. Introduction

In this contribution we propose to come to an agreement on state diagrams for:

1. MBMS provisioning in a cell (MBMS Cell State)
2. MBMS provisioning of a specific MBMS service in a cell (MBMS Service State in a cell)
3. MBMS reception in the UE (MBMS UE State) 
Note that both 1 & 2 concern a cell specific state, e.g. not directly related to the MBMS/MBMS Service Cell State in neighbouring cells.
In a separate contibution [1], several scenarios are listed in which transition between the MBMS service states and MBMS UE states are shown.

2. MBMS Cell States
At any point in time, we assume that MBMS is either supported in a certain cell, or is not supported in that cell (see figure 1).
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Figure 1: MBMS Cell State diagram

States

“MBMS not supported”

In this state, no MBMS service is provided to a UE in this cell. The “MBMS not supported” state has the following characteristics:

· No MICH configured

· No MCCH configured

· No MTCH configured

The UTRAN can configure this state when (temporarily) no MBMS service is available in a cell.
“MBMS supported”

In this state, MBMS services can be provided to UEs in this cell. The “MBMS supported” state has the following characteristics:
· MICH configured and configuration indicated on BCCH

· MCCH configured and configuration indicated on BCCH

· zero or more MTCH’s configured and indicated on MCCH

UTRAN should configure this state when at least one MBMS service is available in a cell.
State Transitions

1) MBMS not supported -> MBMS supported
This state transition consists of the following steps taken by the UTRAN:
1. Configure MICH and MCCH 

2. Update BCCH with presence of MICH/MCCH

3. Force reading of BCCH by UEs in RRC-Idle, CELL_PCH, URA_PCH(?) and CELL_FACH states
2) MBMS supported -> MBMS not supported
This state transition consists of the following steps taken by the UTRAN:

1. Update BCCH with absence of MICH/MCCH

2. Force reading of BCCH

3. Remove MICH/MCCH 
3. MBMS Service States in a cell
Before being able to identify the different MBMS service states in a cell, three issues need to be discussed:
1. Handling of the initial counting
2. UE power consumption while receiving a PTM MBMS RB
3. Handling of Frequency Convergence
3.1 Handling of the initial counting
During RAN2#41, it was agreed that during the session start with counting, a sequence similar to the sequence shown in figure 2 would be executed (based on [2]):

During “modification period 1”:

· the RNC receives a SESSION START over Iu;

During “modification period 2”:

· the UTRAN sets the related NI’s on the MICH;

During “modification period 3”

· the counting is executed based on updating the “Probability Factor” in several subsequent Access Information “Messages”;
Starting from “modification period 4”:

· the UTRAN indicates the MBMS RB over which the MBMS service is provided (either ptp or ptm);
Although [1] established the framework for the session start signalling, it has not been discuss in detail what are the contents of the NI’s and periodic information during modification period 3.
In principle setting the NI’s during modification period 3 is not required for UE’s already present in the cell: all interested UE’s should already be woken up due to the NI’s set in modification period 2, and are now involved in the counting.  

However, also the UEs entering the cell during modification period 3 need to be considered. Since the counting process might have been terminated when these UEs enter, there is no indication for these UEs that the periodic information is about to be changed again at the beginning of modification period 4. We see two solutions:

a) Indicate in the SI that the service is “in transit” and UEs interested in service shall read the periodic information in the next modification period.

b) Set the NI’s also during modification period 3, and mandate UEs entering a cell to in addition to reading the MCCH information, also read the MICH.
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Figure 2: Signalling Session Start agreed at RAN2#41

In order to not load the MICH unnecessarily, we propose the following approach:

Proposal 1:

The NI’s will be set whenever there is a reason for UEs interested in the service to read the MCCH;

Whenever consequetive reading of the MCCH is required, this will be indicated on the MCCH, thus not loading the MICH unnecessarily. A separate flag (Continue_MCCH_Reading flag) per MBMS service should be introduced for this purpose.
3.2. UE power consumption while receiving an MBMS service

A second issue concerns the states that are available for managing a UE that is receiving a PTM MBMS RB. Two states are self-evident:

“MBMS Service not available”:

· In this state the UE is monitoring the MICH to see if a session start will occur for the service the UE is interested in.

“MBMS Service available, PTM”
· In this state the UE is receiving the MTCH of the MBMS service, possibly with interruptions if allowed by the scheduling information.

Interruptions in service transmissions of shorter durations can be handled by using the scheduling message. 

Interruptions in service transmission of longer duration can be handled by indicating the service as no longer available. With a “modification period duration” of around 5 seconds, it is possible to get UEs back to receiving MBMS ptm transmissions in 20-40 seconds. So if the UTRAN expects a service interruption for more than 20-40 seconds, this mechanism can be used.

Note: 
In this approach we assumed there is no requirement to have the session start signalling on Iu directly mapped to the MBMS RB start on Uu. In this respect it would be advantaguous to no longer talk about Session Start/Session Stop on Uu, but to rename this to MBMS RB Establishment/Release.  During 1 MBMS Session, the UTRAN may use several MBMS (PTP and PTM) RB Establishment/Release sequences.
Is there room for another “power efficiency state” in between the 2 states described above ? Any state bringing the UE to monitoring the MICH would be largely similar to the “MBMS Service not available” state. Any state in which the UE regularly has to read the MCCH would be largely similar to the “MBMS Service available, active” state with the usage of scheduling messages. Therefore we assume that no additional MBMS Service Cell State is required.

Proposal 2:

There is not need for an additional MBMS “low power state” for PTM MBMS RB reception.

3.3. Handling of preferred frequency indication
It has been agreed that it should be possible to have a so called “preferred frequency” for an MBMS service. Before the counting can start, we assume that UEs need to have time to find out to which frequency layer they should reselect. 

Since UEs might not be performing any interfrequency measurements before being informed about a preferred frequency layer, only informing UEs about the preferred frequency at the start of counting might be too late. 

Proposal 3:

It is proposed to allow the UTRAN to inform the UE about the preferred frequency for an MBMS service before taking any further actions w.r.t. this service like e.g. starting counting.

3.4. Resulting MBMS Service Cell States

Figure 3 shows the resulting MBMS Service Cell States:
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Figure 3: MBMS Service Cell state diagram
States
“MBMS Service not available”

The MBMS Service is not indicated in the Service Information and the MBMS service is not provided in the cell on any PTP nor PTM MBMS RB. 

UEs that have joined the MBMS service and detect this MBMS Service Cell State shall if supported:

· Act on counting if requested;
“MBMS Service; no RB”

In this state, the MBMS service is not provided in the cell on any PTP nor PTM MBMS RB. 

UEs that have joined the MBMS service and detect this MBMS Service Cell State if supported:

· Act on counting if requested;

· Apply the signalled offset for cells on the preferred frequency layer if a preferred frequency layer is indicated for the MBMS service.
“MBMS Service available, PTP”

In this state, the MBMS service is available in the cell, but not provided on a PTM MBMS RB. Zero or more UEs may be receiving the service on a PTP MBMS RB.
UE’s that have joined the MBMS service and detect this MBMS Service Cell State if supported:
· Make sure they are in/move to RRC-Connected/PMM-Connected state

“MBMS Service available, PTM”
In this state, the service is available in the cell and provided on a PTM RB.  Zero or more UEs may be receiving the service on a PTM MBMS RB.
UE’s that have joined the MBMS service and detect this MBMS Service Cell State shall if supported:
· Start to receive the MBMS service.

· Act on counting (“recounting”)if requested;

4. MBMS State in the UE
The MBMS Service UE states (“Service” should preferably be removed since the state is not MBMS Service specific) are already described in the latest version of the TS, section 5.2.1. In here we would like to propose some mainly editorial corrections to the existing section 5.2.1:
5.2.1
MBMS States in the UE
MBMS has the following states in the UE:
“Not active”
· UE has not joined any MBMS multicast service or not activated the broadcast mode of the MBMS 

· UE has joined at least one MBMS multicast service and/or activated the broadcast mode of the MBMS, but MBMS is currently not supported in the cell (MBMS Cell state = “MBMS not supported”).
“Active”
· UE has joined at least one MBMS multicast service and/or activated the broadcast mode of the MBMS, but any of the services that UE has joined (interested in broadcast mode) is not being transmitted. UE monitors MICH to find modifications in the MCCH as defined in 5.1.6

· at least one MBMS multicast service which UE has joined (interested in broadcast mode) is transmitted on p-t-m
a. 
UE is receiving MBMS transmission on MTCH

b. 
UE is using DRX based on scheduling information informing that coming MTCH transmission is not in the interest of the UE.

· at least one MBMS multicast service which UE has joined is transmitted on p-t-p
· 

5. Proposal

MBMS Cell State:

1. Discuss the MBMS Cell state description provided in Section 2 and capture it in the TS as far as is agreeable.

MBMS Service State in a cell:

2. Agree on using the MICH/NI for first wakeup of a UE, and the “Continue_MCCH_Reading” flag for requesting the UE to continue reception of the MCCH at the next modification period (see proposal 1).

3. No longer using the “session start” and “session stop” terminology on Uu, but instead talk about PTP MBMS RB Establishment/Release and PTM MBMS RB Establishment/Release.

4. Discuss and attempt to agree on the proposals made in sections 3.2 up to 3.3. w.r.t. an additional UE power state and handling of the preferred frequency respectively.
5. Discuss the MBMS Service State in a cell as provided in Section 3.4 and capture it in the TS as far as is agreeable.

MBMS UE state:
6. Discuss the proposed changes to the MBMS Service State description in section 4 and capture it in the TS as far as is agreeable.
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