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1. Introduction
Even though MCCH is defined as the control channel for the MBMS, the control message needed for the MBMS over MCCH is not well defined. Only MBMS SERVICE AVAILABILITY message and MBMS RADIO BEARER INFORMATION message for mobility are defined in TS 25.346 [1].
Besides the control messages for mobility, control messages are more needed for the MBMS. Thus, we illustrate the signalling flows, which can be generally accepted as the needed one, with general required information elements over MCCH in the MBMS timeline. It can be referenced as one of the possible overall signalling flows over MCCH before detailed information elements or other control message is agreed.
2. Discussion
MBMS control messages are categorized into two groups. One is event triggered message and another is periodic message. Event triggered message is transmitted when a certain MBMS event occurs. For example, after a RNC receives a session start from a SGSN, the MBMS control message to inform forthcoming data transfer of the MBMS service is transmitted over MCCH. Periodic message is transmitted periodically regardless of the MBMS event. For example, MBMS SERVICE AVIALABILITY message is transmitted periodically over MCCH to support mobility. 

Figure 1 illustrates the possible overall signalling flows over MCCH from session start to session stop for the MBMS service. When the CRNC receives 1st session start from SGSN, the CRNC transmits MBMS paging message. MBMS paging message informs the UE of the forthcoming data transfer of the MBMS service.
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Figure 1. Overall signalling flows over MCCH

If the CRNC has not enough number of the connected mode UEs for channel type decision, MBMS paging message contains information for the counting. Thus, MBMS paging message basically contains service id, counting indication, probability factor.
If counting procedure is performed on MBMS paging, and if the CRNC has enough number of the connected UEs, the CRNC transmits MBMS counting stop message to inform the idle mode UE of no need of RRC connection setup. The idle mode UE does not initiate RRC connection setup anymore after reception of the MBMS counting stop message. MBMS counting stop message basically contains service id.
After counting procedure, the CRNC can decide the channel type for the MBMS service. If the decided channel type is PtM, CRNC transmits MBMS channel configuration message to inform the common channel established to transport MBMS data. MBMS channel configuration message basically contains service id, logical channel, transport channel, and physical channel information. 
The CRNC transmits MBMS recounting message to inform the idle mode UEs of the need of RRC connection setup when the number of the connected mode UEs in CRNC is decreased to the threshold value for PtP channel for the MBMS service. The idle mode UE initiates RRC connection setup after reception of the MBMS recounting message until reception of the MBMS counting stop message. MBMS recounting message basically contains service id and probability factor. 
But after recounting procedure, MBMS channel configuration message does not need to be transmitted. Only when the channel type for the MBMS service is PtP and the number of connected mode UEs in CRNC is increased to the threshold value for PtM channel for the MBMS service, MBMS channel configuration message can be transmitted. Without transmitting MBMS channel configuration message over MCCH, the CRNC can transmit the information of the common channel for the MBMS service over DCCH.
When the CRNC receives 1st session stop from SGSN, the CRNC transmits MBMS session stop message to inform the UE of the MBMS session stop. MBMS session stop message basically contains service id.  
All MBMS control messages which are explained above are event triggered message. MBMS SERVICE AVAILBILITY message and MBMS RADIO BEARER INFORMATION message are periodic messages.
The CRNC transmits MBMS SERVICE AVAILABILITY message to inform the MBMS service availability in the cell for mobility. MBMS SERVICE AVAILABILITY message basically contains service id. And MBMS RADIO BEARER INFORMATION message is to inform the common channels established in the cell for mobility. MBMS RADIO BEARER INFORMATION message basically contains service id, logical channel, transport channel and physical channel information.
3. Conclusion

In this contribution, we illustrate the signalling flows over MCCH in the MBMS timeline. And we propose to insert it to the Annex section in the TS 25.346 as the following text proposal for the reference.
--------------------------------------------------------- Text Proposal --------------------------------------------------------
Annex <C>: MBMS Signalling Flows over MCCH
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	Message Type
	Description
	Information Elements

	MBMS paging
	Control message to inform the UE of the forthcoming data transfer of the MBMS service. Information for counting can be included.
	Service id, counting indication, probability factor

	MBMS counting stop
	Control message to inform the idle mode UE of no need of RRC connection setup.
	Service id

	MBMS channel configuration
	Control message to inform the UE of the common channel established to transport MBMS data for one MBMS service.
	Service id, logical channel, transport channel, physical channel information

	MBMS recounting
	Control message to inform the idle mode UE of the need of RRC connection setup.
	Service id, probability factor

	MBMS session stop
	Control message to inform the UE of the session stop for the MBMS service.
	Service id

	MBMS SERVICE AVAILABILITY
	Control message to inform the UE of the MBMS service availability in the cell for mobility.
	Service ids

	MBMS RADIO BEARER INFORMATION
	Control message to inform the UE of the common channels established to transport MBMS data for all MBMS services in the cell for mobility.
	Service ids, logical channel, transport channel, physical channel information


NOTE: MBMS paging and MBMS recounting, MBMS channel configuration and MBMS RADIO BEARER INFORMATION may have similar information elements. Thus, whether they are different message type or not is [FFS].
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