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1 Introduction

In this document, we suggest MBMS notification based on Release 99 SIB approach. To begin with, we describe the proposed structure of MBMS information over BCCH and MCCH. Then, we provide an example procedure to notify a MBMS service and establish MBMS radio bearer using the proposed method. This scheme is well compatible with operation of MBMS reception described in TS 25.346 section 5.4.

2 Hierarchical Structure of MBMS Information
The hierarchy of MBMS information is the extension of the well-known UTRAN system information structure. It consists of MBMS system information over BCCH and MBMS control information over MCCH. This structure supports discontinuous reception of MBMS information in a UE.
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Figure 1. Hierarchical Structure of MBMS Information over BCCH and MCCH
MBMS System Information over BCCH

The MBMS system information consists of Master Information Block (MIB) and MBMS SIB as shown in figure 1. It provides a list of MBMS services available in a cell and channel information for MCCH. A UE can set up MCCH from the MBMS system information. 

2.1.1 Master Information Block (MIB)

MIB or an optional SB includes scheduling information for MBMS SIB in a cell.
2.1.2 MBMS System Information Block (MBMS SIB)

The MBMS SIB is broadcast over BCCH. An MBMS SIB could be either a newly created SIB (e.g. SIB Type M) or one of the existing SIBs. 

An MBMS SIB in a cell includes the following information:

· CN–level unique identifications of available MBMS services in a cell

· Information for physical channel mapped onto MCCH in a cell

· Information for transport channel mapped onto MCCH in a cell

· Information for MCCH in a cell

2.2 MBMS Control Information over MCCH

The MBMS control information consists of an MBMS master information block (MMIB) and one or more MBMS service information blocks (MSIB) as shown in figure 1. An MMIB is used to send scheduling information of MSIBs and an MSIB is used to send data transfer information for a specific MBMS service. This structure supports discontinuous reception of MCCH in a UE.

2.2.1 MBMS Master Information Block (MMIB)

The MMIB gives references and scheduling information to a number of MSIBs in a cell. An MMIB is broadcast over MCCH. The scheduling of MMIB could be simply static as that of R99 MIB. Alternatively, an MBMS SIB could provide scheduling information of MMIB. 

An MMIB in a cell includes the following information for available MBMS services in a cell:

· CN–level unique identification of each MBMS service for each MSIB

· Scheduling information of MSIBs in a cell

· Update information of MSIBs in a cell (e.g. value tag in R99)

· RRC message type information included in MSIBs (e.g. RB setup, RB reconfiguration, RB release, Scheduling message of data transfer)

· RRC connection indication for each MBMS service (Yes/No)

Scheduling and update information of MSIBs included in an MMIB are used to support DRX operation.
2.2.2 MBMS Service Information Block (MSIB)

An MSIB contains the actual MBMS control information elements. One or more MSIB will be transmitted over MCCH. The main part of MSIB is MBMS notification and radio bearer setup information for reception of a specific MBMS service. There is a one-to-one correspondence between an MSIB and an MBMS service in a cell. Therefore, an MSIB has information elements only for an MBMS service. A UE may receive only a specific MSIB; it does not need to receive the other MSIBs. 

An MSIB in a cell includes the following information for an MBMS service in a cell:

· CN–level unique identification of the MBMS service

· RRC message type information included in the MSIB

· e.g. RB setup, RB reconfiguration, RB release, Data transfer scheduling message

· One or more RRC messages

· RB setup, RB reconfiguration, RB release message

· Cell-level unique identification of the MBMS service in a cell, i.e. M-RNTI

· Information for physical channel mapped onto MTCH for the MBMS service

· Information for transport channel mapped onto MTCH for the MBMS service

· Information for MTCH for the MBMS service

· Data transfer scheduling message (FFS)

· Scheduling information of data transfer over MTCH for the MBMS service

2.2.3 MMIB and MSIB Transmission and Update

Some UEs could fail to acquire MMIB or MSIB from time to time. Others could try to set up an MBMS radio bearer any time during MBMS data transfer e.g. after moving from a neighbouring cell. Hence, UTRAN should periodically broadcast MMIB and MSIB for such UEs. 

If the contents of MMIB and MSIB change, UTRAN will update them. MMIB has update information for MSIBs (e.g. MSIB value tag that is used as R99 SIB value tag) to manage such update. UEs can know whether a specific MSIB is updated or not after reading update information over MMIB.

2.2.4 MMIB and MSIB Discontious Reception

A common physical channel mapped onto MCCH transmits an MMIB and one or more MSIBs in a cell. At the early stage of MBMS reception, a UE initially reads an MMIB and then an MSIB for an intended MBMS service. After that, the UE falls on sleep. The UE periodically wakes up and listens to an MMIB over the common physical channel. If the MMIB indicates update of an MSIB for an MBMS service, then the UE acquires the updated MSIB. Otherwise, the UE falls on sleep again without reading an MSIB. Thus, a UE can perform DRX with an MMIB.

It is for further study whether one logical channel (MCCH) can correspond to both MMIB and MSIB or either MMIB or MSIB, and whether one logical channel (MCCH) can correspond to one MSIB or more than one MSIBs.
3 Notification and RB Setup Procedure Based on SIB

Figure 2 shows the proposed MBMS notification, radio bearer establishment, and data transfer procedure. It is based on the structure of MBMS information suggested above. In this procedure, a certain UE establishes MCCH and MTCH, and then receives data for the selected MBMS service. That does not require any feedback signaling from any user group for MBMS RB configuration.

1. UTRAN establishes MCCH.

2. UTRAN sets up an MBMS radio bearer including MTCH for an MBMS service.

3. UE intending to receive the MBMS service obtains MIB over the BCCH. UE acquires scheduling information of MBMS SIB from it.

4. UE receives MBMS SIB over BCCH to obtain MCCH channel information.

5. UE sets up MCCH.

6. UE receives MMIB over MCCH. UE can acquire MSIB scheduling and update information for the intended MBMS service.

7. UE receives a specific MSIB over MCCH for the intended MBMS service based on the information given by MMIB. UE acquires MBMS radio bearer information including MTCH. UE can also obtain another RRC message in the MSIB (e.g. scheduling message for data transfer over MTCH).

8. UE sets up the MBMS radio bearer including MTCH.

9. UE receives MBMS data over MTCH for the MBMS service. After that, UE periodically listens to MCCH e.g. to obtain one or more RRC messages (e.g. RB reconfiguration message).
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Fig 2. MBMS Notification, RB Setup, Data Transfer procedure based on SIB
4 Conclusion

It is suggested in this document that the MBMS information constitutes one or more SIBs that are notified over BCCH and MCCH. This scheme provides expansive platform to signal MBMS RRC messages and facilitates DRX reception of MBMS RRC messages. 

We recommend the following points:

· MBMS SIB including MCCH channel information is broadcast over BCCH as R99 SIB.

· The MBMS control information over MCCH in a cell is organized as one MBMS master information block (MMIB) and more than one MBMS service information blocks (MSIB) as the R99 system information over BCCH.

· An MMIB gives scheduling and update information of MSIBs to support DRX operation in a UE.

· An MSIB includes an MBMS service specific RRC message (e.g. MBMS RB setup information).

We propose to insert section 2 above into TS 25.346 section 5 and section 3 above into TS 25.346 section 7.
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