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Introduction
The discussion of demodulation performance requirements in the eMTC Work Item [1] has converged on a set of simulation assumptions in [2].  A further refinement of these assumptions was agreed in [3]. 
In [4], WF about MPDCCH is introduced as follows:

MPDCCH Mode A:

· Alignment study consists of:
· Step 1: provide the results with AWGN with repetition
· Number of repetitions: 1, 8, 16
· Step 2: provide the results with EPA5 with repetition
· Refer to R4-164605 for the detailed simulation parameters
· After the alignment, the number of repetition to be decided. 
MPDCCH Mode B:

· Propagation channel: 
· Propagation channel
· Two options: AWGN, ETU1
· After the alignment, the number of repetition to be decided
 This paper presents Intel’s results for MPDCCH CE Mode A and CE Mode B.

Table 1 MPDCCH simulation parameters
	Parameters
	CE Mode A
	CE Mode B

	System bandwidth
	10MHz
	10MHz

	Aggregation Level
	16 ECCE
	24 ECCE

	OCNG Pattern
	FFS
	FFS

	Propagation condition
	EPA5
	Option 1: AWGN

Option 2: ETU1

	Antenna configuration and correlation matrix
	2x1 low
	2x1 low

	OFDM starting symbol (startSymbolLC)
	2
	2

	DCI format
	6-1A
	6-1B

	Number of PRB per M-PDCCH set
	4
	2+4

	Transmission
	[Distributed]
	[Localized]

	Maximum number of repetitions
	[8]
	[256]

	Frequency hopping
	[OFF]
	ON

	Frequency hopping offset
	[2 if ON]
	[2]

	Number of narrowbands for frequency hopping
	[2 if ON]
	[4]

	Frequency hopping interval
	[8 if ON]
	[16]

	M-PDCCH start subframe
	FFS
	FFS

	UE Frequency error [Hz]
	[50]
	[100]
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Simulation results for CE Mode A
Figure 1 and 2 below illustrates the MPDDCH CE Mode A demodulation results in AWGN channel and EPA channel respectively. For AWGN channel, random precoding is used.
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Figure 1: eMTC MPDCCH demodulation performance in CE Mode A AWGN
Observation 1: For MPDCCH CE Mode A in AWGN channel with random precoding, SNR= -11 dB can achieve the 1% MPDCCH error rate.
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Figure 2: eMTC MPDCCH demodulation performance in CE Mode A EPA5
Observation 2: For MPDCCH CE Mode A, to reach the target SNR of -6 dB under EPA-5 propagation conditions at the 1% MPDCCH error rate, RL=32 is a sufficient RMC setting.
3
Simulation results about CE Mode B

Fig. 3 and Fig.4 are simulation results about MPDCCH of CE mode B in AWGN and ETU1 respectively. Random precoding is assumed for AWGN channel. However, we recommend that PMI=0 is used for AWGN channel alignment. 
From our simulation results, SNR = -17dB for RL=64 can achieve the 1% MPDCCH error rate. However, there seems to be a SNR gap for MPBCH and MPDCCH test cases. Since our results for MPBCH are not ready at this time, we refer to Ericsson’s result. From [5], SNR = -7.24dB is needed for MPBCH to achieve 1% Pm-bch in EPA1 channel. Clarification is needed regarding assumptions that can be made regarding the “keep trying” algorithm in eMTC MPBCH.  Can the UE assume that the MIB is a long-term property of the cell and that it will not change over the test?
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Figure 3: eMTC MPDCCH demodulation performance in CE Mode B AWGN

Observation 3: For MPDCCH CE Mode B in AWGN channel with random precoding, For RL=64, SNR= -17.7 dB can achieve the 1% MPDCCH error rate.
Observation 4: For MPDCCH CE Mode B in AWGN channel with random precoding, For RL=256, SNR= -20.5 dB can achieve the 1% MPDCCH error rate.
Observation 5: There is a SNR gap for MPBCH and MPDCCH decoding.
Recommendation 1: Apply PMI=0 for MPDCCH CE Mode B AWGN alignment.

Recommendation 2: Identify the assumptions for “keep trying” algorithm in eMTC MPBCH.
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Figure 4: eMTC MPDCCH demodulation performance in CE Mode B ETU1

Observation 6: For MPDCCH CE Mode B in ETU1 channel, For RL=64, SNR= -17dB can achieve 1% MPDCCH error rate.

Observation 7: For MPDCCH CE Mode B in ETU1 channel, For RL=256, SNR= -21dB can achieve 1% MPDCCH error rate.
Proposal 1: For MPDCCH CE Mode B, RL=64 is recommend for the test requirement as RL=256 is too long for a test.

4
Conclusions

Observation 1: For MPDCCH CE Mode A in AWGN channel with random precoding, SNR= -11 dB can achieve the 1% MPDCCH error rate.

Observation 2: For MPDCCH CE Mode A, to reach the target SNR of -6 dB under EPA-5 propagation conditions at the 1% MPDCCH error rate, RL=32 is a sufficient RMC setting.
Observation 3: For MPDCCH CE Mode B in AWGN channel with random precoding, For RL=64, SNR= -17.7 dB can achieve the 1% MPDCCH error rate.

Observation 4: For MPDCCH CE Mode B in AWGN channel with random precoding, For RL=256, SNR= -20.5 dB can achieve the 1% MPDCCH error rate.
Observation 5: There is a SNR gap for MPBCH and MPDCCH decoding.
Observation 6: For MPDCCH CE Mode B in ETU1 channel, For RL=64, SNR= -17dB can achieve 1% MPDCCH error rate.

Observation 7: For MPDCCH CE Mode B in ETU1 channel, For RL=256, SNR= -21dB can achieve 1% MPDCCH error rate.

Recommendation 1: Apply PMI=0 for MPDCCH CE Mode B AWGN alignment.

Recommendation 2: Identify the assumptions for “keep trying” algorithm in eMTC MPBCH.

Proposal 1: For MPDCCH CE Mode B, RL=64 is recommend for the test requirement as RL=256 is too long for a test.
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