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1 Introduction
RAN1#72 discussed a proposal of increasing MBSFN subframes in a radio frame in NCT carrier for improved support of eMBMS services [1] and made the following working assumption.

· Subject to feasibility with reasonable complexity, MCH should be supported on NCT for UEs that support MCH reception on SCell
· Study how to deliver the corresponding system and control information and the details of the relevant physical channel(s)

FFS whether the maximum number of subframes that can contain MCH is increased compared to the legacy carrier type.
In their LS [2] RAN1 asks RAN2 to take the above working assumption into account and to study the feasibility and complexity of the relevant RAN2 aspects of supporting MCH on the NCT on the SCell.  This paper investigates the feasibility and complexity of higher layer aspects supporting MCH in a SCell of New Carrier Type.
2 Discussion
2.1 Number of MBSFN subframes in NCT
Currently up to 6 MBSFN subframes can be supported in a radio frame.  For example, subframes 1, 2, 3, 6, 7, 8 may be MBSFN subframe in FDD and subframes 3, 4, 7, 8 and 9 may be MBSFN subframe in TDD. In synchronised NCT which is associated with a legacy carrier, there may be no transmission of synchronisation signal. Likewise in non-standalone NCT, there may be no transmission of PBCH. RAN1 is currently discussing whether the number of MBSFN subframes may be increased in NCT. Impact of increasing MBSFN subframes to higher layer signalling is discussed below.
According to the current RRC specification [3], subframe allocation is signalled by a bit map assuming maximum of 6 MBSFN subframes per radio frame. For example, sf-AllocInfo-r9 in mcch-Config-r9 and subframeAllocation in MBSFN-SubframeConfig consist of 6 bit length bit string. NotificationSF-Index-r9 in MBMS-NotificationConfig-r9 also assumes maximum of 6 MBSFN subframes. In MBSFNAreaConfiguration message, the maximum number for the last subframe of a MCH is 1535 as defined in sf-AllocEnd-r9, based on the same assumption (6 [maximum number of MBSFN subframes per radio frame] * 256 ([maximum number of commonSF-AllocPeriod] -1). In order to accommodate more MBSFN subframes, the size of bit string, the notificationSF-index and the last subframe number need to be extended. Such extension can be achieved by defining REL-12 version of corresponding MBSFN related information elements.
In the current MAC specification [4], MCH Scheduling Information MAC Control Element provides a list of logical channel ID and Stop MTCH for MTCHs multiplexed on a MCH. Stop MTCH indicates the ordinal number of the subframe within the MCH scheduling period, counting only the subframes allocated to the MCH, where the corresponding MTCH stops. Value 0 corresponds to the first subframe. The length of the field is 11 bits. The special Stop MTCH value 2047 indicates that the corresponding MTCH is not scheduled. The value range 2043 to 2046 is reserved. We think that signalling of MCH scheduling period and Common SF allocation period is flexible enough to cover increase of MBSFN subframes without changing the MAC CE. 
Observation 1:   Impacts of increasing MBSFN subframes to higher layer signalling is limited and extension of existing signalling is straight forward. 

2.2 Delivery of system and control information
SystemInformationBlockType15 contains the MBMS Service Area Identities (SAI) of the current and/ or neighbouring carrier frequencies. In order to prevent non NCT capable UE from indicating its interest for a NCT frequency, a list of SAIs on NCT needs to be separated from SAIs on backward compatible carrier frequencies, which can be achieved by non-critical extension of SIB15.
Currently the MBMS capable UE reads SystemInformationBlockType13 to obtain necessary information to receive MCCH on the serving frequency. The UE then receives MBSFN area configuration and MBMS counting request messages on an MCCH.  However, there may be no BCCH transmissions in NCT. In order to provide necessary information for MCH reception in an NCT carrier, SIB13 for an NCT frequency may be provided by system information in PCell (e.g. SIB15) or a dedicated signalling (e.g. radioResourceConfigCommon-SCell).

Concerning MCCH information change notification, the notification is transmitted by PDCCH (DCI format 1C) in a MBSFN subframe on backward compatible carriers. In NCT EPDCCH may be used to perform the notification. However, EPDCCH common search space and simultaneous EPDCCH and PMCH reception is not currently supported. We think RAN1 should discuss MCCH information change notification aspect in their study.  
Observation 2:   RAN1 should discuss MCCH information change notification issue in their study of supporting MCH on NCT. 
3 Conclusion
We kindly propose RAN2 to discuss and agree on the following observations.
Observation 1:   Impacts of increasing MBSFN subframes to higher layer signalling is limited and extension of existing signalling is straight forward. 

Observation 2:   RAN1 should discuss MCCH information change notification issue in their study of supporting MCH on NCT.
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