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1. Introduction

In the Paris MBMS adhoc meeting, MBMS SERVICE AVAILABILITY message and MBMS RADIO BEARER INFORMATION message were agreed as one of the Uu signalling flows to support mobility for MBMS. But the information element in MBMS SERVICE AVAILABILITY message was not decided. 

And the UE process in each RRC state/mode for the reception of the MBMS service defined in TS 25.346 does not consider the UE mobility for the MBMS service. 

Thus, this document defines information elements in MBMS SERVICE AVAILABILITY message and the UE general operation for mobility in the MBMS service when MBMS SERVICE AVAILABILITY message and MBMS RADIO BEARER INFORMATION message are used. 

2. Discussion
2.1 Information elements in MBMS SERVICE AVAILABILITY message
MBMS SERVICE AVAILABILITY message is transmitted periodically for RNC to inform the UE of the availability of the MBMS service in one cell. If the MBMS service is available in the cell, the UE will perform an action for the service reception in the cell. For example, if the service is on ptp in the cell, the idle mode UE will initiate RRC connection setup procedure. Otherwise, the UE does not need to perform such an action in the cell. Thus, MBMS SERVICE AVAILABILITY message surely contains MBMS service id to specify which MBMS service is available in the cell. 

The state of the MBMS service in one cell can be categorized into the followings.
1. Session of the MBMS service is not yet started

2. Session of the MBMS service was already started, but this MBMS service cannot be served

3. Session of the MBMS service was already started and this MBMS service is already being served 
4. Session of the MBMS service was already started and this MBMS service can be served if the UE request it, even though this MBMS service is not being served now

In case 1 and case 2, even though the UE performs an action for the reception of the MBMS service, the UE cannot receive the MBMS service in the cell. It is useless operation. 
In case 3 and case 4, if the UE performs an action for the reception of the MBMS service, the UE can receive the MBMS service in the cell. 
Thus, MBMS SERVICE AVAILABILITY message will contain MBMS service ids, which belong to the case 3 and case 4. If MBMS service id is in MBMS SERVICE AVAILABILITY message, the UE will perform an action for the reception of the MBMS service. Otherwise, the UE does not need to perform such an action in the cell.
When the MBMS service is available in the cell, the MBMS service type can be categorized into the followings.
1. The MBMS service is on ptm

2. The MBMS service is on ptp

3. The MBMS service is not now served

In case 1, the UE will receive MBMS RADIO BEARER INFORMATION message and listen to MTCH.
In case 2,3, the UE will perform an action in each RRC state/mode for the reception of the MBMS service. The case 2 and case 3 does not need to be separated each other because there is no difference of UE operation. 
Thus, MBMS SERVICE AVAILABILITY message will also contain ptm indication, which informs the UE of the need of reception of MBMS RADIO BEARER INFORMATION message. If the ptm indication is true in MBMS SERVICE AVAILABILITY message, the UE will receive MBMS RADIO BEARER INFORMATION message and listen to MTCH. Otherwise, the UE will perform an action in each RRC state/mode for the reception of the MBMS service without the reception of MBMS RADIO BEARER INFORMATION message.
2.2 UE Actions for Mobility

2.2.1 RRC idle mode
Idle mode UE shall ;
  - If BCCH contains information regarding the MCCH in the new cell;
    - Listen to the MCCH and receive the MBMS SERVICE AVAILABILITY message
    - If MBMS SERVICE AVAILABILITY message contains the interested MBMS service id;
      - If MBMS SERVICE AVAILABILITY message indicates that the service is on ptm;
        - Receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH

      - else;
        - Initiate RRC connection setup procedure

- If the UE receive the MBMS RADIO BEARER INFORMATION message before MBMS SERVICE            AVAILABILITY message and;
    - If MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id;
- Listen to the MTCH without the need of receiving MBMS SERVICE AVAILABILITY message

2.2.2 URA_PCH State
URA_PCH state UE shall ;
- Perform URA update procedure if needed

- If BCCH contains information regarding the MCCH in the new cell;

- Listen to the MCCH and receive the MBMS SERVICE AVAILABILITY message

    - If MBMS SERVICE AVAILABILITY message contains the interested MBMS service id;

      - If MBMS SERVICE AVAILABILITY message indicates that the service is on ptm;
        - Receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH

      - else;

        - Initiate cell update procedure
- If the UE receive the MBMS RADIO BEARER INFORMATION message before MBMS SERVICE AVAILABILITY message and;
    - If MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id;
- Listen to the MTCH without the need of receiving MBMS SERVICE AVAILABILITY message

2.2.3 CELL_PCH
CELL_PCH state UE shall ;
- Perform cell update procedure

- If cell update confirm message contains MBMS radio bearer information;

  - Listen to the MBMS radio bearer
- else;
- If BCCH contains information regarding the MCCH in the new cell;

- Listen to the MCCH and receive the MBMS SERVICE AVAILABILITY message

- If MBMS SERVICE AVAILABILITY message contains the interested MBMS service id;
  - If MBMS SERVICE AVAILABILITY message indicates that the service is on ptm;
    - Receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH
- If the UE receive the MBMS RADIO BEARER INFORMATION message before MBMS SERVICE AVAILABILITY message and;
      - If MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id;

- Listen to the MTCH without the need of receiving MBMS SERVICE AVAILABILITY message

2.2.4 CELL_FACH
CELL_FACH state UE shall ;
- Perform cell update procedure

- If cell update confirm message contains MBMS radio bearer information;

  - Listen to the MBMS radio bearer

- else;

- If BCCH contains information regarding the MCCH in the new cell;

- Listen to the MCCH and receive the MBMS SERVICE AVAILABILITY message

- If MBMS SERVICE AVAILABILITY message contains the interested MBMS service id;
      - If MBMS SERVICE AVAILABILITY message indicates that the service is on ptm;
        - Receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH

- If the UE receive the MBMS RADIO BEARER INFORMATION message before MBMS SERVICE AVAILABILITY message and;

      - If MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id;

- Listen to the MTCH without the need of receiving MBMS SERVICE AVAILABILITY message

2.2.5 CELL_DCH State
CELL_DCH state UE shall ;

  - Act on the RRC message received on DCCH in handover
3. Conclusion

In this contribution, we propose the information element in MBMS SERVICE AVAILABILITY message and the UE general operation to receive MBMS service when the UE moves to the new cell due to mobility. And we propose to insert the following text proposal to the section 7.2.1 MBMS SERVICE AVAILABILITY and the new section 9.2 “UE Actions for Mobility” in the TS 25.346.

--------------------------------------------------------- Text Proposal --------------------------------------------------------
7.2.1. MBMS Service Availability
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Figure 13: MBMS service availability signalling flow
This signalling flow is applicable for handling MBMS to UEs in PMM IDLE and CONNECTED mode. 
The purpose of the signalling flow is for RNC to inform UE of the availability of a MBMS service in one cell. MBMS SERVICE AVAILABILITY message shall be transmitted periodically to support mobility in the MBMS service. MBMS SERVICE AVAILABILITY message contains MBMS service ids and ptm indication. The MBMS service ids indicate the MBMS services which are being served in the cell or the MBMS services which can be served if the UE request it. Ptm indication indicates that the MBMS service is on ptm in the cell, thus it informs the UE of the need of reception of MBMS RADIO BEARER INFORMATION message. More information may be included in MBMS SERVICE AVAILABILITY message. [FFS]
9.2
UE Actions for Mobility
When the UE reselect the cell due to the mobility, the UE should check if the interested MBMS service is available in the new cell for the reception of the service. The service is available when the session has been already started, and the service is being served on ptp/ptm in the cell or the service can be served in the cell if the UE request it. 

If the MBMS service is available in the cell, the UE will perform an action for the service reception in the cell. For example, if the service is on ptp, the idle mode UE will initiate RRC connection setup procedure. Otherwise, the UE does not need to perform such an action in the cell. The UE which moves to the new cell will operate according to the RRC state/mode as followings.

9.2.1 RRC idle mode

Idle mode UE shall ;

  - If BCCH contains information regarding the MCCH in the new cell;

    - Listen to the MCCH and receive the MBMS SERVICE AVAILABILITY message

    - If MBMS SERVICE AVAILABILITY message contains the interested MBMS service id;

      - If MBMS SERVICE AVAILABILITY message indicates that the service is on ptm;

        - Receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH

      - else;

        - Initiate RRC connection setup procedure

- If the UE receive the MBMS RADIO BEARER INFORMATION message before MBMS SERVICE            AVAILABILITY message and;

    - If MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id;

- Listen to the MTCH without the need of receiving MBMS SERVICE AVAILABILITY message

9.2.2 URA_PCH State

URA_PCH state UE shall ;

- Perform URA update procedure if needed

- If BCCH contains information regarding the MCCH in the new cell;

- Listen to the MCCH and receive the MBMS SERVICE AVAILABILITY message

    - If MBMS SERVICE AVAILABILITY message contains the interested MBMS service id;

      - If MBMS SERVICE AVAILABILITY message indicates that the service is on ptm;

        - Receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH

      - else;

        - Initiate cell update procedure

- If the UE receive the MBMS RADIO BEARER INFORMATION message before MBMS SERVICE AVAILABILITY message and;

    - If MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id;

- Listen to the MTCH without the need of receiving MBMS SERVICE AVAILABILITY message

9.2.3 CELL_PCH

CELL_PCH state UE shall ;

- Perform cell update procedure

- If cell update confirm message contains MBMS radio bearer information;

  - Listen to the MBMS radio bearer

- else;

- If BCCH contains information regarding the MCCH in the new cell;

- Listen to the MCCH and receive the MBMS SERVICE AVAILABILITY message

- If MBMS SERVICE AVAILABILITY message contains the interested MBMS service id;

  - If MBMS SERVICE AVAILABILITY message indicates that the service is on ptm;

    - Receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH

- If the UE receive the MBMS RADIO BEARER INFORMATION message before MBMS SERVICE AVAILABILITY message and;

      - If MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id;

- Listen to the MTCH without the need of receiving MBMS SERVICE AVAILABILITY message

9.2.4 CELL_FACH

CELL_FACH state UE shall ;

- Perform cell update procedure

- If cell update confirm message contains MBMS radio bearer information;

  - Listen to the MBMS radio bearer

- else;

- If BCCH contains information regarding the MCCH in the new cell;

- Listen to the MCCH and receive the MBMS SERVICE AVAILABILITY message

- If MBMS SERVICE AVAILABILITY message contains the interested MBMS service id;

      - If MBMS SERVICE AVAILABILITY message indicates that the service is on ptm;

        - Receive the MBMS RADIO BEARER INFORMATION message and listen to the MTCH

- If the UE receive the MBMS RADIO BEARER INFORMATION message before MBMS SERVICE AVAILABILITY message and;

      - If MBMS RADIO BEARER INFORMATION message contains the interested MBMS service id;

- Listen to the MTCH without the need of receiving MBMS SERVICE AVAILABILITY message

9.2.5 CELL_DCH State

CELL_DCH state UE shall ;

  - Act on the RRC message received on DCCH in handover
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