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1. Introduction
According to RAN1 LS [1], RAN1 made the following working assumption that MCH should be supported on NCT for UEs that support MCH reception on SCell if it is feasible with reasonable complexity and it asked RAN2 to study the feasibility and complexity. Hence, in this contribution, we will analyze this issue.
2. Discussion
2.1. Necessity

The necessity of supporting MCH reception on NCT SCell can be analyzed from the following two aspects:

1) Scenarios  for supporting  MCH reception on NCT SCell

Since non-standalone NCT can only works as SCell, it must be configured together with PCell. There seems no need to support MCH reception on NCT SCell except for the resource of PCell is limited for MBMS. In addition, the coverage of NCT SCell may be discontinuous according to current CA scenarios, thus if MCH reception is supported on NCT SCell, MBMS service continuous cannot be ensured.
2) Number of UE which can benefit from MCH reception on NCT SCell
For legacy UE and Rel-12 non-MBMS-capable UE, no matter it is RRC_IDLE or RRC_CONNECTED, it will not able to enjoy the benefit of supporting MCH reception on NCT. For Rel-12 MBMS-capable IDLE UE, if it wants to receive MCH on NCT, more enhancement than MCH reception on NCT SCell will be needed. That is to say, if MCH reception on NCT SCell is supported, only Rel-12 MBMS-capable and RRC_CONNECTED UE can enjoy the benefit.

Observation1: The scenario and benefit of supporting MCH reception on NCT SCell is limited.

2.2. Complexity 

Since RAN1 only concerns MCH reception on NCT SCell, RAN2 only needs to evaluate the feasibility and complexity of supporting MCH reception for MBMS-capable RRC_CONNECTED UE.

For MBMS-capable UE, before it receives MBMS on one cell, it must acquire SIB13, MCCH, MCCH change notification and MSI first. Thus in the following section, we will analyze how UE can acquire the above information corresponding to NCT:
· SIB13 acquisition
According to current specification, SCell’s system information is transferred to UE through RRC reconfiguration message and MBMS-related information is not included in this message. Thus if UE wants to acquire SIB13 of NCT, enhancement should be considered:
· Alt1:  Add the IEs in SIB13 into the RRC reconfiguration message.
· Alt2:  Allow UE to receive system information on NCT SCell.
· Alt3:  Broadcast NCT SIB13 on PCell.
For Alt1, the IEs of SIB13 is optional in the RRC reconfiguration message and whether it appears or not can be determined according to the MBMSInterestIndication message which has been reported by the UE. If UE has indicated its MBMS interest on NCT, the RRC reconfiguration message should contain the MBMS-related information; otherwise, MBMS-related information is not needed.
For Alt2, MBMS interest UE should be able to read the system information on NCT SCell which requires UE monitoring CSS on NCT SCell. This contradicts with current CA agreement.
For Alt3, a new SIB should be introduced or current SIB should be modified on PCell in order to carrier the SIB13 of NCT. Since PCell is UE-specific and each legacy cell may be PCell, thus each legacy cell must carrier this new or modified SIB. The broadcast overhead may be heavy.
· MCCH information change notification acquisition
When the network changes the MCCH information, it should notify the UEs by MCCH information change notification. MCCH information change notification is a PDCCH signaling scrambled by M-RNTI and it is carried on MBSFN subframe only. 

But for NCT, only EPDCCH is allowed. Hence if UE wants to receive MCCH information change notification, enhancement should also be considered:

·  Alt1: Using EPDCCH to carry MCCH information change notification.

· Alt2:  Using dedicated high layer signaling to carry MCCH information change notification.
· Alt3:Using PCell to carry the MCCH information change notification of NCT

For Alt1, EPDCCH should support CSS which will affect RAN1 specification. In addition, EPDCCH may collide with PMCH in the same subframe which has not been supported in current RAN1 specification.

For Alt2, higher signaling such as MAC CE or RRC can be used to notify MCCH change. But this alternative has two shortages:

1) eNB implementation should ensure the retransmission of MCCH information change notification should not cross the boundary of the BCCH modification period. 
2) According to current specification, MCCH information change notification is sent on fixed subframe, but if high layer signaling is adopted, the subframes used to carry the MCCH information change notification may be flexible due to the possible retransmission. It means UE needs to monitor EPDCCH on the possible subframes that retransmission may happen which is not good for power saving.

For Alt3, the MCCH information change notification should be sent on PCell in the subframes pre-determined by SIB13 and it should also carry a cell indicator to indicate which cell the MCCH information change notification is corresponding to.
·  MCCH information acquisition
UE interested to receive MBMS services shall apply the MCCH information acquisition procedure upon entering the corresponding MBSFN area or upon receiving MCCH information change notification. Since the resource and MCS used to convey MCCH are both semi-static configured by SIB13, once UE can receive SIB13, UE can also acquire the MCCH information. Hence no enhancement for MCCH information acquisition of NCT is needed.

· MSI acquisition
MSI is transmitted in the first subframe of the MCH scheduling period and the MCS of MSI is semi-configured by SIB13. Thus once UE can receive PMCH on NCT SCell, there is no problem to receive MSI. No enhancement is needed for MSI acquisition of NCT.
Observation2: the complexity of supporting MCH reception on NCT SCell mainly lies on how to receive SIB13 and MCCH information change notification.
Hence, we give the proposal
Proposal: Suggest RAN1 to consider the necessity and complexity when making decision on supporting MCH reception on NCT SCell.
3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal: Suggest RAN1 to consider the necessity and complexity when making decision on supporting MCH reception on NCT SCell.
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