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Introduction
This document describes how to schedule and transmit RRC messages on MCCH using the MBMS Service Information message. In addition, it provides contents of the MBMS Service Information and UE actions according to parameters of the MBMS Service Information.
Scheduling of RRC messages on MCCH
There are two levels in the proposed MCCH scheduling. For this purpose, the MBMS Service Information consists of two parts: Information on available MBMS services and Information on RRC messages to be transmitted on MCCH. Each level relies on different part of MBMS Service Information.
1) Level 1 Scheduling

· If there is an event for an MBMS service (e.g. session start and counting), UTRAN sets an MBMS notification indicator to cause UEs to move to the first part of the MBMS Service Information on MCCH. UE know the status of interested MBMS services by using the first part of the MBMS Service Information.
2) Level 2 Scheduling

· UTRAN periodically transfers the MBMS Service Information. Based on the second part of the MBMS Service Information, UE may know whether interested RRC messages will be transmitted or not.
1.1 Level 1 Scheduling of MBMS Conrol Information
The MBMS notification indicator (MBMS NI) on the MBMS specific PICH (MICH) is used to notify there is MBMS control information to be transmitted for an MBMS service. For example, if counting is needed for an MBMS service, an MBMS notification indicator NI is used to move MBMS UEs activating the MBMS service to MCCH. 
As shown in the figure 1, UTRAN notifies the MBMS Service Information once in every MCCH cycle. The first part of the MBMS Service Information includes information on available MBMS services (e.g. MBMS service IDs, RRC connection required indication, ptm indication). In the UE side, if UE receives an MBMS NI indicating moving to MCCH, it starts to receive MCCH at the position of the MBMS Service Information. The MBMS Service Information is periodically transmitted every MCCH cycle which is proposed by [1]. When the MBMS Service Information is transmitted on MCCH is broadcast in the MBMS System Information on BCCH.
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Figure 1. Level 1 Scheduling of MBMS Control Information
1.2 Level 2 Scheduling of MBMS Conrol Information
The second part of the MBMS Service Information is used to schedule RRC messages on MCCH. Scheduling of RRC messages on MCCH is beneficial because it allows MBMS UEs to perform the following actions:

· Carrying out R99 procedures while receiving MCCH without loss of interested MBMS control information.

· Receiving MBMS control information while receiving MTCH without loss of MBMS data.

The second part of the MBMS Service Information on MCCH is used to notify information on RRC messages to be transmitted in one MCCH cycle for available MBMS services as shown in the figure 2. UTRAN notifies the MBMS Service Information message once in one MCCH cycle. 

After waking up or moving from an old cell to a new cell, UE may periodically receive the MBMS Service Information on MCCH and act on the received MBMS Service Information. If the MBMS Service Information indicates an interested RRC message to be transmitted, then UE receives the RRC message on MCCH during one MCCH cycle. The UE may perform R99 operations if there is no interested RRC message on MCCH during the MCCH cycle.
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Figure 2. Level 2 Scheduling of MBMS Control Information
Information Elements for MCCH Scheduling
1.3 MBMS System Information
The following IEs are included in the MBMS System Information on BCCH:
1) MCCH Cycle Length
· This IE indicates the interval between MBMS Service Information messages to be transmitted on MCCH. The value of this IE is 2n radio frames and is less than or equal to the longest DRX cycle length for a cell.
2) MCCH Cycle Offset

· This IE indicates the interval between the starting position of the MCCH cycle and the starting position of the MBMS Service Information transmitted in the MCCH cycle.
1.4 MBMS Service Information
It is proposed that the MBMS Service Information message [2] includes additional information. The MBMS Service Information consists of two parts to support MBMS notification and MCCH scheduling as well as mobility. The first part includes information elements related with available MBMS services. The second part includes information elements related with RRC messages to be transmitted on MCCH within one MCCH cycle. The second part may be optionally used if scheduling of RRC messages is needed. It is also possible to specify a new message (the MCCH Scheduling Information) with information of the second part. 
The following IEs are included in the MBMS Service Information on MCCH:
1.4.1 Part 1: Information on available MBMS services

1) MBMS Service Ids 
· This IE indicates the identifiers of MBMS services which are being served in the cell or the MBMS services which can be served if the UE requests it. 
2) RRC Connection Establishment Indicator
· This IE indicates to idle mode UEs that transition to RRC connected mode is required. This IE is set if UTRAN wants to count the number of UEs, if ptp bearer type is established in a cell, or if no RB is established during ongoing session for a specific MBMS service.
3) RACH Access Probability Factor
· This IE controls RACH access in order to avoid RACH overload if transition to RRC connected mode is required. This IE is conditionally included if the RRC Connection Establishment Indicator is required.
4) Ptm Indication

· This IE Indicates that a PTM bearer type is established in a cell in order to transmit data for a particular MBMS service and the UE is required read the MBMS RB Info on MCCH. 
1.4.2 Part 2: Information on RRC messages to be trasnmitted

1) RRC message Ids
· This IE indicates which RRC messages (e.g. MBMS RB Information message and neighbouring cell information message) are going to be transmitted in one MCCH cycle. 
2) Value tag
· This IE includes a value tag to indicate update/repetition of the RRC message indicated by RRC message Id.
3) RRC message timing information [FFS]
· This IE indicates when the RRC message indicated by RRC message Id is going to be transmitted in one MCCH cycle. This IE is a time offset between the MBMS Service Information message and the indicated RRC message.
MBMS Service Information and UE Actions
1.5 MBMS Service Information
The table 1 shows how UTRAN sets IEs in the first part of the MBMS service information message to support different event of the MBMS timeline illustrated in the figure 3. 
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Figure 3. Example of the MBMS Timeline
As shown in the figure 3, while a session is ongoing, UTRAN may perform counting or recounting and may establish a ptp RB or a ptm RB for the service. If there are no users in a cell for the service, no RB will be established by UTRAN. 
The table 1 is aligned with the MBMS timeline shown in the figure 3. It is noted that there is no indication only for a session start. Instead, when UTRAN receives a session start, it indicates counting in the MBMS Service Information. If UTRAN does not perform counting e.g. in case of the broadcast mode, it indicates a ptm RB in the MBMS Service Information.
Table 1. The first part of MBMS Service Information according to each event
	
	MBMS service id
	RRC connection required indication
	RACH access probability factor
	Ptm indication

	Counting
	O
	O
	O
	-

	Ptm RB
	O
	-
	-
	O

	Ptp RB
	O
	O
	O
	-

	No RB
	O
	O
	O
	-

	Recounting 
in case of ptm RB
	O
	O
	O
	O

	Recounting 
in case of ptp RB
	O
	O
	O
	-

	Recounting

in case of no RB
	O
	O
	O
	-

	Session stop
	-
	-
	-
	-


In this example timeline, counting and recounting mean the periods where RRC connection is required. In fact, differentiation between counting and recounting seems to be not meaningful in the UE side. It is also unclear that we need such differentiation in the UTRAN side. Thus, it seems be better to call counting or recounting period the RRC connection required period. It is evident that the RRC connection is always required in case of ptp RB and no RB.
1.6 Simple Description of UE Actions
Table 2 shows what UE does when each event occurs as shown in the figure 3. UTRAN actions are not considered in this table.
Table 2. Simple description of UE actions according to each event
	
	Idle mode
	URA PCH
	CELL PCH
	FACH
	DCH

	Counting or
Recounting
	UE sends RRC connection request
	[FFS]
	No action
	No action
	No action

	Ptm RB
	UE reads MBMS RB Info
	UE reads MBMS RB Info
	UE reads MBMS RB Info
	UE reads MBMS RB Info
	UE reads MBMS RB Info depending on its capability

	Ptp RB or 
no RB
	UE sends RRC connection request
	[FFS]
	No action
(UE acts on a received RRC message)
	No action
(UE acts on a received RRC message)
	No action
(UE acts on a received RRC message)

	Session Stop
	UE releases RB.
	UE releases RB.
	UE releases RB.
	UE releases RB.
	UE releases RB.


Conclusion
In this document, we proposed the following points:
· The MBMS Service Information message is periodically transmitted every MCCH cycle.

· UE starts to receive MCCH at the position of the MBMS Service Information if the MBMS notification indicator or the secondary notification indicator indicates moving to MCCH.
· UE acts on the IEs of the first part of the MBMS Service Information that includes status of available MBMS services (e.g. RRC connection required indication and ptm indication).
· Scheduling information of RRC messages to be transmitted on MCCH cycle is optionally included as the second part of the MBMS Service Information that could be specified as a separate message.
Consequently, the text proposal below is suggested to be reflected in TS25.346.
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Text Proposal to TS25.346
8.3.2
MBMS Service Information
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Figure 24: MBMS service information signalling flow
This signalling flow is applicable for handling MBMS to UEs in PMM IDLE and PMM-CONNECTED mode. 
The purpose of the signalling flow is for RNC to inform UEs of all of MBMS services available in one cell and available RRC messages to be transmitted on MCCH.  The MBMS SERVICE INFORMATION message shall be transmitted periodically to support notification, mobility and MCCH scheduling in the MBMS service. 
The MBMS SERVICE INFORMATION message contains to notify information on available MBMS services:

-
MBMS service ids 
-
RRC connection required indicator
-
RACH access probability factor
-
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 requests it. RRC connection required indicator indicates that transition to RRC connected mode is required when UTRAN wants to count the number of UEs, when ptp bearer type is established in a cell, or when no RB is established during ongoing session for a specific MBMS service. RACH access probability factor is used to control RACH access in order to avoid RACH overload if transition to RRC connected mode is required. Ptm indication indicates that the MBMS service is on ptm in the cell, thus it informs the UE of the need of reception of the MBMS RADIO BEARER INFORMATION message. 
Optionally, the MBMS SERVICE INFORMATION message may contain to notify information on available RRC messages to be transmitted on MCCH:

-
RRC message Ids

-
Value tag

-
RRC message timing information [FFS]
RRC message ids indicate which RRC messages (e.g. MBMS RB Information message and neighbouring cell information message) are going to be transmitted in one MCCH cycle. Value tag includes a value tag to indicate update/repetition of the RRC message indicated by RRC message Id. RRC message timing information indicates when the RRC message indicated by RRC message Id is going to be transmitted in one MCCH cycle (e.g. a time offset between the MBMS Service Information message and the indicated RRC message).
More information may be included in the MBMS SERVICE INFORMATION message. [FFS]
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