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1   Introduction
In RAN1#86 meeting, it has been agreed that some MBSFN sub-frames have unicast control region, and others have no this region [1].
	· 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 confuguration, 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



Obviously, UE shall acquire whether a MBSFN sub-frame has unicast control region or not before it starts to receive data in this sub-frame. How to indicate these two types of MBSFN sub-frame is discussed in this contribution.
2   Discussion
In current LTE, UE reads MIB, SIB1, SIB13, and MCCH in sequence, and finally acquires the detail MBMS sub-frames allocation in MCCH message.
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Figure 1: UE’s route to acquire MBSFN sub-frame allocation

Naturally, the simplest way to indicate the MBSFN sub-frame type is via MCCH. However, MCCH itself is located in the MBSFN sub-frame, so UE must know the type of MBSFN sub-frame in which MCCH is transmitted before it reads MCCH message. In theory, the type of MBSFN sub-frame including MCCH message shall be fixed in specification or be indicated via MIB/SIB1/SIB13. Four detail alternatives are listed in table 1:

Table 1: four alternatives of indication

	How to indicate the MBSFN sub-frame type to UE?
	Sub-frame including MCCH
	Sub-frame not including MCCH

	Alt 1
	Fixed in specification
	Via MCCH

	Alt 2
	Fixed in specification
	Via MIB/SIB

	Alt 3
	Via MIB/SIB
	Via MCCH

	Alt 4
	Via MIB/SIB
	Via MIB/SIB


For Alt1 and Alt2 the MCCH sub-frame type is fixed in the specification, while the non MCCH sub-frame type is configurable. In this case the CP of MCCH sub-frame and non MCCH sub-frame may be different, which means that the coverage of MCCH and MTCH would be different. Furthermore, some MTCH data may share the same sub-frame with MCCH message; the different CP would lead to different coverage performance for these MTCH data as well. So, both Alt 1 and Alt2 are not good choices.
For Alt3 and Alt4, both MCCH and non-MCCH subframes can be configurable and the above limitation does not exist. For Alt 3, the MCCH sub-frame type is indicated in MIB or SIB, and the further non MCCH sub-frame type is indicated via MCCH.  Compare with Alt 4, Alt 3 reduces the load for MIB/SIB which is to carry the most essential and fundamental information for this cell, and therefore seems more reasonable. In addition, considering this indication is not critical, the MCCH sub-frame type is more suitable to be carried in SIB instead of MIB.

In summary whether unicast control region is supported shall be indicated to the UE, and the subframe type for MCCH and non-MCCH shall be indicated respectively. Therefore the sourcing company proposes the following:

Proposal 1: whether unicast control region is supported shall be indicated to the UE.
Proposal 2: whether the MCCH sub-frame has unicast control region shall be indicated in the SIB.
Proposal 3: whether the non MCCH sub-frame has unicast control region shall be indicated in the MCCH.
3   Conclusion
Based on the discussion above, it is proposed:
Proposal 1: whether unicast control region is supported shall be indicated to the UE.
Proposal 2: whether the MCCH sub-frame has unicast control region shall be indicated in the SIB.
Proposal 3: whether the non MCCH sub-frame has unicast control region shall be indicated in the MCCH.
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