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1. Introduction
In RAN4#78, simulation assumptions were agreed for demod and CSI test cases for Rel-13 eMTC [1]. In RAN4 #78bis, companies provided first set of simulation results for MPDCCH [2,3,4]. The simulation assumptions were further refined in RAN4 #78bis, and draft CR for defining MPDCCH performance requirement under mode A SNR levels was agreed [5]. In RAN4#79, way-forward [6] was agreed to better align the results from the different companies. In this paper, we provide results based on the way-forward. 
2. Simulation results
We provide link level simulation results for MPDCCH based on the agreed simulation assumptions and way-forward [6]. The key simulation assumptions are captured in Table 1. Results are shown in Figure 1.
Table 1. Simulation assumptions for MPDCCH
	Parameters
	CE Mode A

	System bandwidth
	10MHz

	Aggregation Level
	16 ECCE

	OCNG Pattern
	FFS

	Propagation condition
	AWGN

	Antenna configuration and correlation matrix
	2x1 low

	OFDM starting symbol (startSymbolLC)
	2

	DCI format
	6-1A 

	Codeblock Size
	29 + 16 (CRC) = 45bits

	Number of PRB per M-PDCCH set
	4

	Transmission
	Distributed

	Maximum number of repetitions
	1, 8, 16 for AWGN and 16, 32 for EPA5

	Frequency hopping
	OFF

	MPDCCH start subframe
	1

	PDSCH TM
	2

	Precoding
	Random


Note that in AWGN channel, roughly 8 dB gain from a Repetition factor of 8 is observed. Repetition factor of 16 gives approximately 2 dB addition gain. At low SNRs, channel estimation error limits the gain. Hence, although the demod performance can improve by 3dB (when Rep 16 instead of Rep 8 is used), it improves only by 2dB. In EPA channel as well, approximately 2dB gain from additional repetition by a factor of 2 is observed. Based on the result, we conclude that repetition level 16 and 32 are both good choices for testing MPDCCH in CE mode A SNR range. Accordingly, we have the following proposal.
Proposal 1: To test MPDCCH in CE mode A SNR range, RAN4 should define a test where the maximum level of repetition is configured to be 16 or 32.
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Figure 1: MPDCCH BLER with Aggregation Level = 16 
3. Conclusion
Proposal 1: To test MPDCCH in CE mode A SNR range, RAN4 should define a test where the maximum level of repetition is configured to be 16 or 32.
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