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Introduction
The MCCH and SI were discussed in both RAN1 and RAN2 and the following agreements were reached:
RAN2 target common design for MCCH and SI modification notification indication.
Inform RAN2 that SI modification notification can be conveyed to the UE with Direct Indication signalling.

This paper discusses periodicities and change notifications for the MCCH and SI on the FeMBMS carrier.
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Scheduling MCCH and SI change notification indications

On a legacy carrier, the MCCH information change notifications on PDCCH are transmitted periodically with occasions that are common for all configured MCCHs and configurable by parameters in SIB13: a repetition coefficient (notificationRepetitionCoeff), a radio frame offset (notificationOffset) and a subframe index (notificationSF-Index). The periodicity of the MCCH change notifications is based on the MCCH with the shortest modification period, where the possible MCCH modification periods are 512 or 1024 radio frames. 
The modification period for the BCCH is expressed (in number of radio frames) as modificationPeriodCoeff * defaultPagingCycle. Both parameters are transmitted as system information, where the modificationPeriodCoeff can take the values 2, 4, 8, 16 or 64 and the defaultPagingCycle the values 32, 64, 128 or 256 radio frames. Thus the shortest modification period is 64 radio frames and the longest is 16384 radio frames. As both mixed MBMS/unicast cell (80%MBMS) and the MBMS-dedicated cell only broadcast MBMS related system information, the shortest modification periods are not that relevant here. It could be assumed that MCCH information changes more often than the BCCH information thus reusing MCCH modification for both MCCH and SI modification notifications periodicities could be acceptable. 

[bookmark: _Toc466049949][bookmark: _Toc466050919][bookmark: _Toc466054359]It could be assumed that MCCH information changes more often than the BCCH information thus reusing MCCH modification periodicities for both MCCH and SI modification notifications could be acceptable.

Further, if UE is following MBMS, it would need to anyway follow the MCCH change notification. Thus if BCCH change notification is conveyed at same occasions UE would need to follow only one change notification.
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On the mixed MBMS/unicast carrier, the change notification can be sent on subframe #0 or in subframe #5 and on MBMS dedicated carrier, the change notification can be sent on subframe #0. It would be simpler if the change notification is always sent on subframe #0 as then the notificationSF-Index parameter is not needed on the FeMBMS carrier. The other parameters in SIB13 for configuration of the MCCH change notification, notificationRepetitionCoeff and notificationOffset may however be reused on the FeMBMS carrier to enable configurable change notification periodicty. It depends on the SI message discussion whether the legacy IE MBMS-NotificationConfig is reused or not. 
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MCCH and SI change notification indications
The MCCH information change notification is used to inform the UE about a change of MCCH information upon session start or about the start of MBMS counting.
On a legacy carrier, the MCCH information change notifications are transmitted on the PDCCH on MBSFN subframes only. The subframe used to transmit MCCH change notifications is indicated with the notificationSF-Index parameter in SIB13. Since the option with no unicast region shall be supported on the FeMBMS carrier, the MCCH information change notifications cannot be transmitted on the MBSFN subframes. Instead, the subframes set aside for cell search and system information, i.e. the CAS subframes, contain the PDCCH and should thus be used for transmission of MCCH change notifications. 
The DCI 1C for MCCH change notification is defined in 3GPP TS 36.212 as follows:
Else if the format 1C is used for notifying MCCH change
-	Information for MCCH change notification – 8 bits as defined in section 5.8.1.3 of [6]
-	Reserved information bits are added until the size is equal to that of format 1C used for very compact scheduling of one PDSCH codeword 
DCI 1C when used for MCCH change notification is scrambled with M-RNTI.
For the SI change notification indication, the E-UTRAN paging message contains information both about one or more UEs that are being paged with the message (as UE identities) as well as other information that is addressed to many or all UEs. Paging is used to:
· transmit paging information to a UE in RRC_IDLE and/ or;
· inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change and/ or;
· inform about an ETWS primary notification and/ or ETWS secondary notification and/ or;
· inform about a CMAS notification and/ or;
· inform UEs in RRC_IDLE about an EAB parameters modification and/ or;
· inform UEs in RRC_IDLE to perform E-UTRAN inter-frequency redistribution procedure.
As per existing agreements, the Direct Indication information, as described in TS 36.331 could be used. Bit 1 is then the least significant bit.
Table 6.6-1: Direct Indication information 
	Bit
	Field in Paging message

	1
	systemInfoModification

	2
	etws-Indication

	3
	cmas-Indication

	4
	eab-ParamModification

	5
	systemInfoModification-eDRX

	6, 7, 8
	Not used, and shall be ignored by UE if received.



In MTC work, a Direct Indication information is conveyed to the UE by DCI format 6-2 (3GPP TS 36.212) which is scrambled by P-RNTI.
Options are that both DCI 1C (M-RNTI) and DCI 6-2 (P-RNTI) are used as those are defined currently or these indications are combined. The needed information from the direct indication information is the three first bits thus either the whole direct indication information or the three first bits may be added to the meaningful content of DCI 1C.
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Conclusion
Based on the discussion we have the following observations and proposals. 
Observation 1	It could be assumed that MCCH information changes more often than the BCCH information thus reusing MCCH modification periodicities for both MCCH and SI modification notifications could be acceptable.
Observation 2	From RAN2 perspective MCCH and SI change notifications can be combined in DCI 1C scrambled with M-RNTI. At least RAN2 can assume that these change notifications can be send in PDCCH in same subframe.

Proposal 1	On an FeMBMS carrier, reuse MCCH change notification periodicity for both MCCH and BCCH change notifications.
Proposal 2	On an FeMBMS carrier, MCCH and BCCH change notifications are sent on the PDCCH in subframe #0.
Proposal 3	Reuse the notificationRepetitionCoeff and notificationOffset parameters for configuring common periodicity for MCCH and BCCH change notifications.
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