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1. Introduction
In Rel-14 FeMTC, new transmit timing requirements are being defined. In this contribution, we provide simulation results for 5MHz Cat-M2 UE in CE mode A & B side-conditions. Accordingly, we provide our proposal for transmit timing requirement for Cat-M2 UEs in CE mode A & B.
2. Discussion
In Table 1, we list the parameters used to simulate the downlink transmit timing estimation.
	Parameters
	Value

	SNR 
	-6dB, -9dB, -15dB, -18dB

	Propagation Channel
	AWGN 2x1

	BW
	5MHz

	True timing
	144Ts

	Starting timing estimate
	0Ts

	Residual Freq Error
	50Hz


In Figures 1 to 4, the downlink timing estimate as a function of downlink subframes is shown. As expected, convergence time increases as SNR reduces. At the same time, steady state error is larger as SNR reduces. At -6dB, even after 100 subframes of warm-up, transmit timing error is no less than 16Ts. At -15dB, even after 175 subframes of warm-up, transmit timing error is no less than 32Ts. We propose an additional implementation margin of 4Ts at -6dB and 8Ts at   -15dB. Accordingly, our proposal is the following 

Proposal 1: Transmit timing requirements for Cat-M2 UE configured in CE mode A in 5MHz system BW is 20Ts

Proposal 2: Transmit timing requirements for Cat-M2 UE configured in CE mode B in 5MHz system BW is 40Ts.
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Figure 1: DL timing estimate in AWGN 2x1 channel at SNR = -18dB
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Figure 2: DL timing estimate in AWGN 2x1 channel at SNR = -15dB
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Figure 3: DL timing estimate in AWGN 2x1 channel at SNR = -9dB
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Figure 4: DL timing estimate in AWGN 2x1 channel at SNR = -6dB

3. Conclusion
Proposal 1: Transmit timing requirements for Cat-M2 UE configured in CE mode A in 5MHz system BW is 20Ts

Proposal 2: Transmit timing requirements for Cat-M2 UE configured in CE mode B in 5MHz system BW is 40Ts.
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