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1. Introduction
In RAN1#72, it was proposed that eMBMS on NCT as a SCell (i.e. non-standalone NCT) shall be supported for UEs that support MCH reception on SCell, in conjunction with increased MBSFN subframes ratio within one radio frame [1]. So, it was agreed that RAN1 sends LS to RAN2 to inform them of working assumption below and ask them to study the feasibility of the relevant RAN2 aspects [2].
Working Assumption from RAN1#72: 

· 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)

Based on the working assumption in RAN1#72, we will discuss how to deliver the corresponding system and control information related with supporting eMBMS on NCT as a SCell in this contribution.
2. System and control information for MCH on NCT
MBSFN subframe configuration

For MBSFN subframe configuration, it can be delivered on SIB2 or RRC reconfiguration message. Since the SIB messages cannot be transmitted on a non-standalone NCT due to no legacy PDCCH in the NCT, how to signal the MBSFN subframe configuration for the NCT as a SCell can be considered. One simple way is to reuse the current RRC reconfiguration through the PCell associated with the NCT but, it is only available for the RRC connected mode UEs, not for idle mode UEs. Therefore, it may require a new signaling to inform idle mode UEs of the MBSFN subframe configuration for the NCT.
Observation 1: Current MBSFN subframe configuration signaling cannot be applied for idle mode UEs on the NCT.
MCCH control information

Currently, a limited amount of MBMS control information is provided on the BCCH. This primarily concerns the information needed to acquire the MCCH(s). This information is carried by means of a single MBMS specific SystemInformationBlock: SystemInformationBlockType13 which includes both mbsfn-AreaInforList and notificationConfig. For example, Figure 1 shows possible specific radio frames within one MCCH modification period for delivering the MCCH information and MCCH change notification based on the MBMS-NotificationConfig and mcch-Config in a MBSFN-AreaInfo. For the MCCH change notification, it is periodically transmitted by PDCCH (i.e. DCI format 1C) scrambled by M-RNTI (MBSFN area ID) on common search space and are carried on MBSFN subframe only. This is also common for all MCCHs that are configured. 
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Figure 1. Example of MCCH and MCCH change notification occasions
Regarding the MCCH control information (e.g. MBMS-NotificationConfig and MBSFN-AreaInfo by SIB13) for NCT, similar problem likewise MBSFN subframe configuration signaling for NCT will occur due to no support of the common DCI format (i.e. DCI format 1C/1A). Moreover, in this case, even connected mode UEs cannot also obtain the MCCH control information through RRC reconfiguration message since current RRC reconfiguration message does not have it.
Observation 2: New signaling methods may be required to deliver the MCCH control information for eMBMS on a NCT. It is up to RAN2 decision.
In addition, for a physical layer signaling on the MCCH change notification for NCT, it should be considered  how the change notification signaling which relies on the DCI format 1C scrambled by M-RNTI can be delivered for eMBMS on a NCT which have no legacy control region. One alternative to solve this issue could be to monitor the DCI format 1C scrambled by M-RNTI in a common search space (CSS) on a PCell by using a cross-carrier scheduling like that of UE specific search space (USS) or sharing a corresponding DCI format 1C for eMBMS on both PCell and SCell. However, it is expected that significant standard efforts are any way needed for that signaling considering following aspects such as absence of the CSS on NCT, support of idle mode UEs and so on. So, further careful study is required.
Observation 3: Current MCCH change notification signaling cannot support the eMBMS service on a NCT. Further standard efforts are expected.
Support of eMBMS for legacy UEs on a NCT

Now, the NCT discussion is focusing on the design with non-backward compatible without CRS ports. So, the legacy UEs cannot initially access to the NCT. However, one possible consideration can be whether the idle mode legacy UEs will be allowed for eMBMS on a NCT. For this consideration, it will of course require the discussion on how to receive the SIBs and a physical layer signaling for the MCCH change notification for the idle mode UEs on a NCT. And additionally, the eMBMS service continuity can be considered between serving cell and neighboring cells that have the different carrier types on a same frequency, respectively. So, it should be also clarified on its feasibility by other working groups.
Observation 4: Further clarifications may be required such as the eMBMS support of legacy UE and service continuity of eMBMS on a NCT. And for eMBMS service continuity, it should be checked by other working groups.
In summary, according to the observations it is expected that there can be significant potential issues associated with eMBMS support on a NCT in each WG point of view. After receive the response of RAN1’s LS from RAN2, further feasibility for eMBMS on a NCT can be discussed.
3. Conclusions
This contribution focuses on the feasibility of MCH on the NCT as a SCell. The following observations are made:
Observation 1: Current MBSFN subframe configuration signaling cannot be applied for idle mode UE on NCT.
Observation 2: New signaling methods may be required to deliver the MCCH control information for eMBMS on a NCT. It is up to RAN2 decision.

Observation 3: Current MCCH change notification signaling cannot support the eMBMS service on a NCT as SCell. Further standard efforts are expected.
Observation 4: Further clarifications may be required such as the eMBMS support of legacy UE and service continuity of eMBMS on a NCT. And for eMBMS service continuity, it should be checked by other working groups.
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