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1 Introduction

At RAN#72 meeting, the WI of eMBMS enhancement for LTE was updated in [1]. Two of the objectives are to 
· Specify means of using subframes 0, 4, 5, 9 (FS1) and 0, 1, 5, 6 (FS2) for MBSFN. 
· The non-MBSFN subframes for unicast can only be used as Scell
· Specify means of configuring MBSFN subframes without a unicast control region and cell-specific reference signals

At RAN1 86 meeting, some agreements were reached as following:
Agreements in respect of at least objectives a, b and c:

· If a carrier is operated with 100%  MBSFN subframe allocation, the new CP length and legacy extended CP for 15kHz subcarrier spacing are supported
· It is understood that 100% MBSFN subframe allocation does not preclude some resources being set aside for e.g. cell search
· FFS: Any SI that may be needed on this carrier will also be broadcasted in these subframes 
· In these subframes, FDM between PMCH and other channels (potentially with a different numerology) is not precluded. 
· With the 100% MBSFN subframe configuration, this carrier does not support unicast transmissions in the downlink
· This carrier can be configured without a unicast control region in a subset of the MBSFN subframes (including all of them) 
· The UE is not expected to receive PMCH with legacy extended CP for 15kHz subcarrier spacing in the MBSFN subframes without unicast control region
· The UE is not expected to receive PMCH with the new CP in MBSFN subframes with unicast control region 
· If a carrier is operated with less than 100% MBSFN subframe allocation, the new CP length and legacy extended CP for 15kHz subcarrier spacing are supported
· This carrier has at least subframes 0 and 5 of each radio frame as non-MBSFN subframes
· FFS: Further CRS reductions
· This carrier can be configured without unicast control region in a subset of the MBSFN subframes (including all of them) 
· The UE is not expected to receive PDSCH/(E)PDCCH in the MBSFN subframes without unicast control region
· The UE is not expected to receive PMCH with numerologies other than the new CP length in the MBSFN subframes without unicast control region
· The UE is not expected to receive PMCH with the new CP length in MBSFN subframes with unicast control region
In this contribution, unicast control region for the carrier with increased MBSFN subframes are discussed. 
2 Discussion 
When MBSFN subframe allocation of FeMBMS carrier is less than 100%, it’s agreed that at least subframes 0 and 5 of each radio frame will always be configured as non-MBSFN subframes. According to the objective b) of the WI [1], the non-MBSFN subframes for unicast can only be used as Scell, so cross carrier scheduling is needed to schedule unicast transmission on FeMBMS carrier. Moreover, when the MBSFN subframes allocation is configured as 100%, although it’s agreed that the unicast transmission is not supported in the downlink, it should also be possible to enable cross carrier scheduling to schedule the unicast transmission in the uplink.   
Proposal 1: Cross carrier scheduling is supported for unicast transmission upon the FeMBMS carrier with increased MBSFN subframes.

Correspondingly, there is also no reason to exclude the self-carrier scheduling upon the FeMBMS carrier.   For legacy MBSFN subframe, the unicast control region is necessary, e.g. to schedule uplink transmission in a later subframe via self-carrier scheduling, which is still needed on the FeMBMS carrier, e.g. for the purpose of eMBMS authentication. So the unicast control region in legacy MBSFN subframe is still needed due to the necessity of the self-carrier scheduling for PUSCH upon the FeMBMS carrier with increased MBSFN subframes. 
Proposal 2: Self-carrier scheduling is supported for unicast transmission upon FeMBMS carrier with increased MBSFN subframes.
Moreover, SA1 developed a requirement for TV service enhancement that “the 3GPP network shall support flexible change between broadcast and unicast per traffic demand over the same carrier” [2]. In legacy eMBMS, the MBSFN subframe is permitted to transmit PDSCH instead of PMCH (e.g. via TM9) according to the demand of service, which should also be reused for the Rel-14 FeMBMS capable UE to enable a flexible configuration of resource. Therefore, in case of TM9/TM10 the PDSCH within a MBSFN subframes can be scheduled via the unicast control region by self-carrier scheduling.  
Proposal 3: PDSCH can be transmitted in MBSFN subframe via TM9/TM10 upon FeMBMS carrier with increased MBSFN subframes.
3 Conclusions
In this contribution, unicast control region for the carrier with increased MBSFN subframes are discussed and the following proposals are made:
Proposal 1: Cross carrier scheduling is supported for unicast transmission upon FeMBMS carrier with increased MBSFN subframes.

Proposal 2: Self-carrier scheduling is supported for unicast transmission upon FeMBMS carrier with increased MBSFN subframes.
Proposal 3: PDSCH can be transmitted in MBSFN subframe via TM9/TM10 upon FeMBMS carrier with increased MBSFN subframes.
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