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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)

During RAN1#72bis (RAN2#81bis), RAN2 has made reply on RAN1’s LS including following conclusion and identification of the main issue [3]:
· RAN2 has concluded that if MBMS reception is to be supported on NCT, UEs supporting MBMS reception on NCT shall be able to perform it in RRC_IDLE and RRC_CONNECTED.
· RAN2 identified as the main issue how to provide MBSFN subframe configuration of NCT (if needed at all), SIB13 for NCT and SIB15 and discussed the following solutions:
· a) Via dedicated signaling
· b) SIBs containing at least SIB13 for an NCT are provided on an associated LCT
· c) MBMS related system information are provided on the NCT
· In solutions b) and c), Support of more than 6 MBSFN subframes per radio frame would be feasible from RAN2 signaling point of view.
According to above discussion, this contribution provides our view about support of the eMBMS on NCT.
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. However, considering the NCT characteristics, MBSFN subframe configuration may not be necessary on the NCT.
Observation 1: How MBSFN subframe configuration is informed of UEs needs to be clarified for eMBMS service 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.
3. Discussion on RAN2’s LS for eMBMS on NCT
According to reply from RAN2’s LS above, it can be shown that there are three alternatives on how to broadcast the system information related to support of eMBMS on NCT as seen followings:
a) Via dedicated signaling

b) SIBs containing at least SIB13 for an NCT are provided on an associated LCT
c) MBMS related system information are provided on the NCT
As noted in RAN2’s LS, for option a), this would only be applicable for RRC_CONNECTED UEs. So, it would not be naturally a feasible option in the sense where both RRC_IDLE and RRC_CONNECTED UEs shall be supported for eMBMS as current specification.

For option b), different from option a), this would allow supporting IDLE UEs as well as UEs connected to an associated PCell. However, as seen in both section 2 and LS from RAN2, the following impacts are expected:
· Increase of broadcasting MBMS information on multiple legacy carriers for the NCT

· How to signal the MCCH change notification

· Service continuity issue

Accordingly, it is observed that significant standard efforts including the other WGs and tailored deployment with associated LCT would be required, even though this approach is feasible. 
For option c), there can be two applicable ways with either non-standalone NCT or standalone NCT. Both ways can allow existing MBMS procedures (e.g. SIB13/15, MCCH change notification) on NCT if the MBMS related system information are fully provided on the NCT. However, in case of non-standalone NCT, it is not clear what kind of system information would be provided and how and when the common search space (by legacy PDCCH or EPDCCH) is enabled for this purpose. Meanwhile, if the standalone NCT which can provide the SIBs by a manner of standalone like BCCT is additionally supported, then the support of MBMS on the NCT would be easily solved by introducing the CSS by EPDCCH. However, since it is currently not supported and still discussing on its necessity [4], it would be desirable to firstly focus on its feasibility on the non-standalone NCT as SCell which is well matched with original RAN1’s intention about this issue [2].
Accordingly, based on RAN2’s reply, we think it should be first of all confirmed whether the MBMS service is needed on the NCT in a plenary meeting when considering significant impact to the other WGs including RAN WG1and then, if needed, it may be desirable to introduce a independent WI/SI instead of simply discussing this issue in RAN WG1.
Proposal 1: For MBMS on the NCT, it is proposed that the discussion on supporting eMBMS service on the NCT needs to be taken into account in a plenary meeting when considering the specification impact to the other WGs.
4. Conclusions
This contribution focuses on the feasibility of MCH on the NCT as a SCell. The following observations and conclusion 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.
Proposal 1: For MBMS on the NCT, it is proposed that supporting eMBMS service on the NCT needs to be discussed in a plannery meeting first of all.
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