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1   Introduction
During eMTC discussion in RAN4#78 meeting, the initial simulation parameters [1] for evaluating M-PDCCH were agreed as following,

Table 1
M-PDCCH simulation assumption

	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: EPA1

Option 2: AWGN

Option 3: 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]


And in #79 meeting, agreements for MPDCCH were reached in [2] which are listed in the following,
· MPDCCH Precoder granularity 

· Apply random precoding specified in TS36.101 B.4.4

· Pre-coder vectors are identical

· Within the repetition period in time domain

· Within 1 PRB in frequency domain

· One DC subcarrier puncturing is assumed in all MPDCCH, MPDSCH and CQI requirements 

The remaining open issues includes
· CE Mode A

· Number of repetitions 

· Change 8 to 16 or 32 depending on whether the required SNR satisfies -6 dB

· CE Mode B

· Propagation channel

· Three options: AWGN, ETU1, or EPA1

· Frequency hopping offset and MPDCCH  Narrow band(i.e. first narrowband) while 4 narrowband used for frequency hopping

· option 1: 

· Offset:1

· MPDCCH  Narrowband:7

· option 2:  

· Offset:2

If 2 is set, need clarification of the behavior when MPDCCH is collided with PSS/SSS/PBCH

In this contribution, we will provide our simulation results based on the agreed simulation assumptions in the previous meetings and give our view about the open issues.
2   Simulation results
In this section, we give our simulation results of M-PDCCH based on the agreed simulation assumptions in the previous meetings in Table 4.
Table 4: Simulation results of M-PDCCH
	Test number
	Bandwidth 
	Aggregation level
	Repetition

number
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	CE mode A 
	10 MHz
	16 ECCE
	8
	R.XX FDD
	EVA5
	2 x 1 Low
	1
	-2

	
	
	
	16
	R.XX FDD
	EVA5
	2 x 1 Low
	1
	-4.7

	
	
	
	32
	R.XX FDD
	EVA5
	2 x 1 Low
	1
	-7.5

	CE mode B
	10 MHZ
	24 ECCE 
	64
	R.XX FDD
	ETU1
	2 x 1 Low
	1
	-16.4

	
	
	
	256
	R.XX FDD
	ETU1
	2 x 1 Low
	1
	-20.5


From the simulation results, the average probability of miss-detection of CE mode A MPDCCH with 32 repetitions is 1% at -7.5dB, which are close to target SNR -6dB. So we propose that defining M-PDCCH requirements with 32 repetitions for mode A. And base on the same reason, we propose that defining M-PDCCH requirements with 64 repetitions for mode B.
Proposal 1: Define M-PDCCH requirements with 32 repetitions for mode A.
Proposal 2: Define M-PDCCH requirements with 64 repetitions for mode B.
Consider the deployment scenarios for coverage enhancement UE, we propose that 

Proposal 3: Define M-PDCCH requirements with ETU1 propagation condition for mode B.
3   Conclusion 
In this contribution, we provide our simulation results of M-PDCCH based on the agreed simulation assumptions in previous meetings and give our view on the open issues. Our proposals are.
Proposal 1: Define M-PDCCH requirements with 32 repetitions for mode A.
Proposal 2: Define M-PDCCH requirements with 64 repetitions for mode B.
Proposal 3: Define M-PDCCH requirements in ETU1 propagation condition for mode B.
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