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Discussion and Decision
1      Introduction
In the previous meeting, RAN1 discussed the possibility of supporting PMCH operation on New Carrier Type (NCT) in Rel-12. One working assumption was eventually agreed that MCH should be supported on NCT for UEs that support MCH reception on SCell subject to feasibility with reasonable complexity. RAN2 involvement in the study of the relevant feasibility and complexity from RAN2 aspects was requested in the LS [1]. 
In this contribution we discuss some aspects for support of evolved Multimedia Broadcast Multicast Services (eMBMS) on NCT, particularly, delivery of MBMS-related system information and control information to eMBMS UEs.
2      Discussion
eMBMS has been specified in Rel-8 and 9 to allow mobile network operators to provide broadcast and multicast services over LTE. The potential savings in radio resources and backhaul resources, along with the guarantee that content is delivered with secured quality of service in a defined area justifies to further enhance eMBMS transmissions in Rel-12. A new carrier type (NCT) will be supported to bring enhanced spectral efficiency, improved support for heterogeneous networks, energy efficiency, and provides the opportunity to achieve the aforementioned task. 

In order to support MBMS on NCT as an SCell, the UE supporting both MBMS and CA must be aware of Multicast Control Channel (MCCH) scheduling information for the SCell, which is transmitted within SystemInformationBlockType13 (SIB13) on the SCell to provide necessary control information to receive MBMS services on Legacy Carrier Type (LCT), including subframe allocation and used Modulation Coding Scheme (MCS). The MCCH also bears configuration information of a service including a service ID, a session ID, a status, and a Logical Channel ID (LCID). In the LTE network, to notify user equipment (UE) of information that a certain MBMS service is going to change, the changes possibly being a session start, a service bearing update or a session stop and so on, Downlink Control Information (DCI) format 1C with the CRC scrambled by the MBMS-Radio Network Temporary Identifier (M-RNTI) may be sent on Common Search Space (CSS) of a Physical Downlink Control Channel (PDCCH). The UE further reads specific Multicast Control Channel (MCCH) information according to relative information in the DCI. This process is called an MCCH notification mechanism. 
For MBMS support on non-standalone NCT, the general design procedures to support MBMS operation on LCT can be directly reused, including MCCH/MTCH transmission, MBMS counting procedure, MBMS PTM radio bearer configuration and MBMS interest indication. On the other hands, there are still a few key differences between NCT and LCT need to be considered for MBMS on NCT as summarized below:
· NCT can carry 1 Common RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity. This RS port is not used for demodulation. As a consequence, legacy PDCCH is not present on NCT. Instead, DMRS-based EPDCCH can be used for efficient data transmission.

· Transmission Modes (TMs): TMs 1-8 defined in previous releases are not supported on the NCT. A TM based on TM10 is supported on NCT. RAN1 currently discusses whether TM9 is supported in NCT or not. 

With these design principles in mind, NCT brings additional challenges especially in relation to MBMS-related flexible System Information (SI) transmission and MCCH notification mechanism. 
2.1     System Information
In Rel-10, MBMS reception on LCT SCell was agreed to be up to UE implementation and not known to the network in Rel-10. The UE supporting both CA and MBMS can receive the MBMS service on SCell after detecting DCI format 1C in CSS on SCell for acquisition of MCCH configuration information transmitted in SIB13. Unfortunately this mechanism is no longer used for NCT due to absent of CSS. In Rel-10 carrier aggregation (CA) scenario, dedicated RRC signaling from PCell was used to provide the UE about relevant SCell’s system information at the time of SCell addition. Therefore, UE is not required to search for DCI format 1C scrambled by SI-RNTI in the CSS on any SCell. This mechanism can be directly reused for acquisition of MBMS relevant system information on non-standalone NCT. This minimizes the complexity and standardization efforts due to no DMRS-based SI information transmission schemes and CSS on EPDCCH have to be designed purely to support MBMS on NCT if standalone NCT is not introduced. 
Proposal 1: When configuring NCT as a SCell with MBMS service, dedicated RRC signaling is used for sending “MBMS relevant system information” which is necessary for MBMS reception.
2.2

MCCH information change notification 
For NCT MCCH information changes notification, one straightforward way is to transmit DCI format 1C for NCT MCCH information changes notification on CSS on PCell. This design simplifies UE implementation as well as DRX operation since the notification is provided from one CC only, as that helps the UE avoid monitoring MCCH changes on multiple CCs. Figure 1 gives an example in which the MCCH information changes notifications for both PCell and NCT SCell (i.e. SCell2) can be transmitted on CSS on PCell in a TDM manner. UE shall monitor the PDCCH on PCell for the DCI format 1C identified by the M-RNTI in each CC-specific modification period to acquire notifying changes of MCCH channel on the concerning MBMS NCT SCell. This solution incurs less changes on the specification and implementation, therefore is preferred.
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Figure 1: MCCH information notification for NCT SCell (i.e. SCell2)
Proposal 2: MCCH notification for MBMS service on non-standalone NCT is transmitted on PCell.  
3      Conclusion

In this contribution we discussed the feasibility of supporting eMBMS on NCT and suggested what needed to be provided in or der to facilitate the operations:
Proposal 1: When configuring NCT as a SCell with MBMS service, dedicated RRC signaling is used for sending “MBMS relevant system information” which is necessary for MBMS reception.
Proposal 2: MCCH notification for MBMS service on non-standalone NCT is transmitted on PCell.
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