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1 Introduction

Some companies [1][2][3] mentioned in the last meeting that a common control channel e.g. the NCCH or the mCCCH should be introduced to carry the MBMS control information. However, they were short of the further step. In this document, we try to look into how to organize MBMS control information and signal it over the common control channel to MBMS user groups. In particular, we focus on MBMS radio bearer setup using the suggested MBMS control information structure. 

2 MBMS Control Information Structure
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Figure 1. Hierarchical Structure of MBMS Control Information
The proposed hierarchy of the MBMS control information is the extension of the well-known UTRAN system information structure. It consists of an MBMS scheduling block (MSB) and more than one MBMS service information blocks (MSIB) as shown in the figure 1. An MSB gives references and scheduling information to a number of MSIBs in a cell. The scheduling of MSB could be simply static as that of MIB. Alternatively, the system information block for MBMS (MBMS SIB) could provide the scheduling of MSB. An MSIB contains the actual MBMS control information elements. The main part of MSIB is MBMS 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. In this structure, a UE can receive only a specific MSIB; it does not need to receive the other MSIBs.

The UTRAN should allow multiple users to access an MSB and an MSIB. Thus, it is desirable that an MSB and MSIBs in a cell are transmitted over a common control channel like the NCCH. The system information consisting of the master information block (MIB) and the MBMS SIB makes it possible for user groups to establish the NCCH. The MIB or an optional SB offers scheduling information for the MBMS SIB. The MBMS SIB informs user groups of the NCCH channel information. The MBMS SIB could be either a newly created SIB or one of the existing SIBs. The user groups can set up the NCCH from this information given by the MBMS SIB before receiving an MSB and an MSIB over the NCCH.

Some UEs could fail to acquire an MSB or an MSIB from time to time. Others could try to set up an MBMS radio bearer any time during MBMS data transfer after moving from a neighboring cell. Hence, the UTRAN should periodically broadcast an MSB and MSIBs for such UEs. If the contents of the MSB and MSIBs change, the UTRAN will update them. An MSB has a list of value tags for MSIBs to manage such update. UEs can know whether a specific MSIB is updated or not after reading its value tag in an MSB. The MSIB value tag is used as the system information value tag. An MSB also has its own value tag in its content to provide its update information for UEs.

3 Signalling of MBMS Control Information Blocks

Figure 2 shows the proposed MBMS radio bearer establishment procedure based on the MBMS control information structure above. In this procedure, a certain UE establishes the NCCH and mCTCH, and then receives data for the selected MBMS service. We define the mCTCH as a logical channel over which data of a certain MBMS service is transmitted to a specific user group in a cell. This channel is part of an MBMS Radio Bearer service in UTRAN. 

1. Before the start of a specific MBMS service in a cell, the UTRAN pages its user group.

2. A UE responds to the group paging by sending a RRC message. The UTRAN receives the response messages from the user group for an enough time. Then, it decides to set up a point-to-multipoint channel for the MBMS service.

3. If the service is the first MBMS service in a cell, the UTRAN establishes an NCCH to signal MBMS control information to a user group.

4. The UTRAN sets up an MBMS radio bearer including the mCTCH for the MBMS service.

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

6. The UE receives the MBMS SIB over the BCCH to obtain the NCCH channel information.

7. The UE sets up the NCCH.

8. The UE receives the MSB over the NCCH. The UE can acquire a value tag and scheduling information for the intended MBMS service.

9. The UE receives the specific MSIB over the NCCH for the intended MBMS service based on the information given by the MSB.

10. The UE sets up an MBMS radio bearer including the mCTCH.

11. The UE receives MBMS data over the NCCH for the MBMS service.
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Fig 2. MBMS Radio Bearer Setup for an MBMS service in a cell

If the UTRAN establishes a new MBMS service in a cell, or does not know how many users in a cell are for the MBMS service, the MBMS RB setup procedure requires the group paging and its response (i.e. the first and second step) in the figure 2. But, if the UTRAN keeps track of the number of users in a cell for the MBMS service, the reconfiguration of an MBMS radio bearer from PTM to PTM does not require the first two steps e.g. due to change of its attributes. That means there is no feedback signaling from a user group for such MBMS RB re-establishment.

4 Conclusion

In conclusion, we recommend the following points:

· The MBMS control information in a cell is organized as one MBMS scheduling block (MSB) and more than one MBMS service information blocks (MSIB). 

· An MSIB includes MBMS service specific control information including an MBMS RB setup information.

· An MSB and MSIBs are periodically transmitted to MBMS user groups over a common control channel for MBMS like NCCH.

· The value tag approach is used to inform a UE of the update information of an MSB and MSIBs.

· The UE establishes an MBMS radio bearer based on an MSIB corresponding to the intended MBMS service.

We propose to reflect the recommendations above in the technical specification “Introduction to MBMS in RAN”.
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