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Introduction 
eMBMS has been specified in Release 8 and 9 to allow mobile network operators to provide broadcast and multicast services over LTE. Apart from mobile TV, eMBMS can provide services such as live streaming in a stadium, pushed content via user equipment caching or even some machine-to-machine services. 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 release 12. In particular, it would be valuable to relieve the current constraint that only 60% of the subframes can be used for MBSFN transmissions within a radio frame. This feature would allow semi-static allocation of up to nearly 100% of resources for eMBMS transmissions in a carrier shared between unicast and eMBMS transmission, giving higher operator flexibility to boost eMBMS capacity when required. The NCT discussed in Release 12 provides a unique opportunity to address this task  with limited specification and development effort [1].
Increased MBSFN subframes ratio
Currently, subframes 0, 4, 5, 9 of a radio frame cannot be MBSFN subframes in a FDD system, which means that the maximum utilization ratio for MBSFN is 60%. 
In legacy carriers, this is to avoid disturbing synchronization signals (in subframes 0 and 5) and paging occurrences (in subframes 0, 4, 5 and 9), and to ensure that sufficient CRS are transmitted to correctly decode the broadcast system information. 

MBSFN transmission in subframes 4 and 9:
In legacy carriers, subframes 4 and 9 can potentially be used for paging, depending on the cell-specific paging cycle, which is broadcasted by the network and the UE-specific paging cycle, configured by upper layers. UEs use these two parameters to calculate the radio frames and subframes where paging could occur.
Allowing MBSFN transmission in subframes 4 and 9 would require to change the allowed values for the cell-specific paging cycle and the UE-specific paging cycle to accommodate every paging occurrence in subframes 0 and 5, which feasibility requires further study. This would allow for a MBSFN ratio up to 80%. 

MBSFN transmission in subframes 0 and 5:
Whether MBSFN transmission in NCT could be envisioned in subframe 0 or in subframe 5 depends on the decisions on synchronization signals that will be taken as a part of this WI. 
Conclusions
This paper has emphasized the interest from an operator point of view to improve the number of subframes in which eMBMS services can be provided within a radio frame. This requirement can be addressed with limited effort for NCT, during the TM related work planned to be undertaken in the New Carrier Type WI.
Proposal: RAN1 defines PMCH operation in the NCT design, with increased MBSFN subframes ratio compared to the legacy carrier type. 
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