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1	Introduction
In RAN1#97 meeting, the following agreements for using LTE control region for DL transmission were achieved [1]. 

Agreement
· Confirm the following working assumption with the addition of the FFS bullet for TDD special subframes
· For MPDCCH mapping, a fixed mapping in time is used. The resource elements used for MPDCCH in the first lMPDCCHStart symbols in the second slot are copied into the first lMPDCCHStart symbols in the first slot.
· FFS: further MPDCCH mapping for TDD special subframes
Working Assumption
· For MPDCCH/PDSCH transmission in LTE control region, the special subframe usage is the same as Rel-13.

[bookmark: _Ref178064866]In this contribution, we continue to discuss the remaining aspects for using LTE control region for DL transmission for LTE-MTC. 
2 Discussion
2.1 MPDCCH RE mapping in LTE control region
According to the agreements in last meeting, a fixed mapping is used for MPDCCH transmission in LTE control region by copying the first lMPDCCHStart symbols in the second slot to the control region. However, it is assumed that the second slot of the subframe is available for MPDCCH transmission. This is valid for normal DL subframe but not always true for TDD special subframe.
As shown in table below, there are total 11 different TDD special subframe configurations supported for LTE-MTC. A working assumption was made in last meeting that the special subframe usage for MPDCCH/PDSCH transmission in LTE control region is the same as Rel-13. According to the current specification, if repetition is not configured for MPDCCH in CE mode A, MPDCCH monitoring is supported for all the TDD special subframe configurations except for configuration 0 and 5. Therefore, MPDCCH transmission in LTE control region shall be supported also for all the TDD special subframe configurations other than 0 and 5. It is noted that for special subframe configuration 9 and 10 (i.e. ssp9 and ssp10) the length of DwPTS is only 6 symbols and MPDCCH transmission is only allowed in the first slot of the subframe.
Table 1: Configuration of special subframe (lengths of DwPTS/GP/UpPTS)
	Special subframe configuration
	Normal cyclic prefix in downlink
	Extended cyclic prefix in downlink

	
	DwPTS
	UpPTS
	DwPTS
	UpPTS

	
	
	Normal cyclic prefix
 in uplink
	Extended cyclic prefix 
in uplink
	
	Normal cyclic prefix in uplink
	Extended cyclic prefix in uplink

	0
	

	

	

	

	

	


	1
	

	
	
	

	
	

	2
	

	
	
	

	
	

	3
	

	
	
	

	
	

	4
	

	
	
	

	

	


	5
	

	

	

	

	
	

	6
	

	
	
	

	
	

	7
	

	
	
	

	
	

	8
	

	
	
	-
	-
	-

	9
	

	
	
	-
	-
	-

	10
	

	

	

	-
	-
	-


 
As discussed in [2], the fixed mapping can still be used for TDD special subframe configurations other than 9 and 10 for which a different approach shall be used due to no MPDCCH transmission in the second slot. It was proposed in [2] to copy the last lMPDCCHStart symbols of MPDCCH transmission region to the LTE control region as shown below. 
[bookmark: _GoBack][image: ]
Figure 1 MPDCCH RE mapping for special subframe configuration 9/10 (from [2])
One issue with this approach is that REs colliding with the CRS RE shall be punctured when copying the last lMPDCCHStart symbols of MPDCCH transmission to LTE control region. This would increase UE implementation complexity by using different approaches for different subframes. Considering the limited gain for MPDCCH transmission in LTE control region in such case, an optimization for special subframe configuration 9 and 10 is thus not needed. Therefore, we propose:
Proposal 1: For TDD special subframe configurations with k < lMPDCCHStart symbols in the second slot, only k symbols will be copied into the first slot (note k maybe 0)

2.2 Configuration
It was agreed that the usage of LTE control region for MPDCCH/PDSCH was supported also for inband deployment with NR. Different from LTE, downlink control channel in NR is not wideband transmitted but based on the CORESET (control resource set) configuration which consists of a set of RB groups distributed across the whole band. For coexistence with NR, the use of control region for LTE-MTC transmission shall be more flexible to support resource reservation for NR CORESET. NR CORESET can be configured in some subframes in time domain and some narrowbands in frequency domain, and the configuration of using LTE control region for MPDCCH/PDSCH transmission can thus be narrowband and subframe specific.
Proposal 2: The configuration of using LTE control region for MPDCCH/PDSCH can be narrowband and subframe specific 
3	Summary
In this contribution, we discuss the remaining aspects for using the control region for MPDCCH/PDSCH to the BL/CE UE. We have the following proposals:
[bookmark: _In-sequence_SDU_delivery]Proposal 1: For TDD special subframe configurations with k < lMPDCCHStart symbols in the second slot, only k symbols will be copied into the first slot (note k maybe 0)
Proposal 2: The configuration of using LTE control region for MPDCCH/PDSCH can be narrowband and subframe specific 
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