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1 Introduction
As also written in WID [1], TDD should be supported by Rel-13 MTC. In this document, we will discuss how to transmit repeated channels in TDD frame structures. 
2 Discussion
In enhanced coverage mode, repetitions of the channels for MTC UEs will be transmitted in multiple subframes. In TDD, there are no sufficiently long continuous DL or UL subframes for the repetitions of one channel. One example of the TDD frame structure is in Fig.1. The ratio of DL/UL subframes is configurable as listed in Table 1. Then how to map the DL/UL repetitions of a channel across the gaps caused by U and D/S subframes, respectively, needs discussion.
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Fig.1 Frame structure type 2 (for 5 ms switch-point periodicity) [2]
Table 1 Uplink-downlink configurations [2]
	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


Taking DL channel for example, one possible mapping is that the repetitions of one channel are transmitted only in D subframes skipping the U subframes and special subframes.  However, above table shows in some Uplink-downlink (UL-DL) configurations, D subframes account for only 20% in one frame. For a DL channel aiming for 15 dB enhanced coverage, it leads to 5 times the transmission delay compared to FDD case. In addition, to use only D subframes for MTC DL transmission in coverage enhancement mode could substantially reduce the available resources for normal operation.  Not to utilize DwPTS wastes available resources for enhanced coverage mode, especially for the 5 ms switch periodicity in configurations 0-2, 6.. To fully use the DL resources, it is necessary to use the DwPTS for the DL channel repetition.
For Uplink transmitted in UpPTS, it is likely that a CE UE is not aware of SRS transmissions by non-CE UEs. Therefore, it is not clear whether CE repetitions in UpPTS will yield more gains than problems; in addition, the UpPTS is provides fewer resources than DwPTS. In our opinion, this means that further study is necessary.
Proposal 1: In TDD, DwPTS in special subframes should be used for the repetition(s) of DL channels.
Compared with normal D subframes, the available number of REs is smaller in DwPTS. Therefore, only some part of bits compared with normal DL subframe can be sent. In non-enhanced coverage mode, the transmitted bits in DwPTS are determined by the rate matching procedure before modulation. On the other hand, we showed the gain of multiple subframe channel estimation with symbol level combining in enhanced coverage mode in [3] and 0.7~1.7 dB gain is obtained. The symbol combining allows a simpler implementation compared to bit-level LLR combining, especially when multiple-subframe channel estimation is realized: Within the duration of static channel state, the repetitions can be combined on symbol level without channel estimation, channel equalization, and demodulation. This will decrease the complexity and power consumption related to processing of MTC UEs. To apply rate matching procedure makes it difficult to apply symbol level combining as IQ symbol combination of bits can be different for each RE. In our view, the information mapped on DwPTS REs should correspond to the information mapped on regular downlink subframe REs to support symbol combining and multiple subframe channel estimation at the receiver. 
Proposal 2: The mapping of information to DwPTS REs should support symbol-level combining and multiple subframe channel estimation in the receiver.
3 Conclusion

This paper mainly discussed the usage of DwPTS in DL transmission for CE MTC. We have following proposals, 
Proposal 1: In TDD, DwPTS in special subframes should be used for the repetition(s) of DL channels.
Proposal 2: The mapping of information to DwPTS REs should support symbol-level combining and multiple subframe channel estimation in the receiver.
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