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

Table 1 Table 2
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]


In this contribution, we will provide our simulation results based on the agreed simulation parameters.
2   Simulation assumption
In this section, we provide the detailed test parameters for M-PDCCH in table 2 and table 3.

Table 2: Test Parameters for FDD M-PDCCH 
	Parameter
	Unit
	CE mode A
	CE mode B

	System bandwidth
	
	10MHz
	10MHz

	Number of PDCCH symbols
	symbols
	2 (Note 1)
	2 (Note 1)

	Starting OFDM symbol
	symbols
	2
	2

	PHICH duration
	
	Normal
	Normal

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Transmission scheme
	
	Distributed
	Localized

	Aggregation Level
	
	16 ECCE
	24 ECCE

	Maximum number of repetitions
	
	8
	64,256

	Frequency hopping
	
	OFF
	ON

	First narrowband configuration
	
	0
	1

	Frequency hopping offset
	
	NA
	2

	Number of narrowbands for frequency hopping
	
	NA
	4

	narrowbands set for frequency hopping
	
	NA
	{1,3,5,7}

	Frequency hopping starting subframe
	
	NA
	0

	Frequency hopping interval
	subframes
	NA
	16

	M-PDCCH set scheduled for transmission with the narrowband
	
	2 set:

location FFS
	2 set:

location FFS

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

	Cell ID
	
	0
	0

	Downlink power allocation
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	dBm/15kHz
	-98
	-98

	Propagation condition
	
	EPA5
	ETU1

	Antenna configuration and correlation matrix
	
	2x1 low
	2x1 low

	UE Frequency error
	Hz
	50
	100

	Cyclic prefix
	
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Available DL subframes via SIB1bis
	
	FFS
	FFS

	Periodicity of starting subframes of USS for M-PDCCH
	
	8*2
	{64,256}*1

	Subframes for M-PDCCH and PDSCH transmission
	
	Specify a scheduling pattern such as the same requirements can apply for FDD and HD-FDD
	Specify a scheduling pattern such as the same requirements can apply for FDD and HD-FDD

	M-PDCCH start subframe
	
	2
	1

	Precoder Update Granularity
	PRB
	1
	1

	
	ms
	1
	16 (equal to Frequency hopping interval)

	Beamforming Pre-Coder
	
	Annex B. 4.4
	Annex B. 4.4

	Cell Specific Reference Signal
	
	Port 0 and 1
	Port 0 and 1

	PDSCH scheduling and transmission
	
	No multiplexing with M-PDCCH; PDSCH repetition level FFS
	No multiplexing with M-PDCCH; PDSCH repetition level FFS

	ACK/NACK transmission
	
	FFS: UL grant transmission and PUCCH transmission (the test time needs to be considered)
	FFS: UL grant transmission and PUCCH transmission (the test time needs to be considered)

	EPDCCH Subframe Monitoring
	
	NA
	NA

	PDSCH TM
	
	TM2
	TM2

	DCI Format
	
	6-1A
	6-1B

	


Table 3: Test Parameters for TDD M-PDCCH 
	Parameter
	Unit
	CE mode A
	CE mode B

	System bandwidth
	
	10MHz
	10MHz

	Number of PDCCH symbols
	symbols
	2 (Note 1)
	2 (Note 1)

	Starting OFDM symbol (for MPDCCH)
	symbols
	2
	2

	PHICH duration
	
	Normal
	Normal

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Transmission scheme
	
	Distributed
	Localized

	Aggregation Level
	
	16 ECCE
	24 ECCE

	Maximum number of repetitions
	
	8
	64,256

	Frequency hopping
	
	OFF
	ON

	First narrowband configuration
	
	0
	1

	Frequency hopping offset
	
	NA
	2

	Number of narrowbands for frequency hopping
	
	NA
	4

	narrowbands set for frequency hopping
	
	NA
	{1,3,5,7}

	Frequency hopping starting subframe
	
	NA
	2

	Frequency hopping interval
	subframe
	NA
	10

	M-PDCCH set scheduled for transmission with the narrowband
	
	2 set:

location FFS
	2 set:

location FFS

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

	Cell ID
	
	0
	0

	Downlink power allocation
	
[image: image4.wmf]A

r


	dB
	-3
	-3

	
	
[image: image5.wmf]B

r


	dB
	-3
	-3

	
	(
	dB
	0
	0

	
	δ
	dB
	3
	3

	
[image: image6.wmf]oc

N

at antenna port
	dBm/15kHz
	-98
	-98

	Propagation condition
	
	EPA5
	ETU1

	Antenna configuration and correlation matrix
	
	2x1 low
	2x1 low

	UE Frequency error
	Hz
	50
	100

	Cyclic prefix
	
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Available DL subframes via SIB1bis
	
	FFS
	FFS

	Periodicity of starting subframes of USS for M-PDCCH
	
	8*2
	{64,256}*1

	Subframes for M-PDCCH and PDSCH transmission
	
	Specify a scheduling pattern such as the same requirements can apply for FDD and HD-FDD
	Specify a scheduling pattern such as the same requirements can apply for FDD and HD-FDD

	M-PDCCH start subframe
	
	2
	1

	Precoder Update Granularity
	PRB
	1
	1

	
	ms
	1
	10( equal to Frequency hopping interval)

	Beamforming Pre-Coder
	
	Annex B. 4.4
	Annex B. 4.4

	Cell Specific Reference Signal
	
	Port 0 and 1
	Port 0 and 1

	PDSCH scheduling and transmission
	
	No multiplexing with M-PDCCH; PDSCH repetition level FFS
	No multiplexing with M-PDCCH; PDSCH repetition level FFS

	ACK/NACK transmission
	
	FFS: UL grant transmission and PUCCH transmission (the test time needs to be considered)
	FFS: UL grant transmission and PUCCH transmission (the test time needs to be considered)

	EPDCCH Subframe Monitoring
	
	NA
	NA

	PDSCH TM
	
	TM2
	TM2

	DCI Format
	
	6-1A
	6-1B

	TDD UL/DL Configuration
	
	0
	0

	TDD Special Subframe
	
	1
	1

	


3   Simulation results
In this section, we give our simulation results of M-PDCCH with the simulation assumptions in section 1 in figure 1.
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(a) FDD                                                                            (b) TDD
Figure 1 average probability of miss-detection of the Downlink Scheduling Grant for Mode A
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(a) FDD                                                                            (b) TDD

Figure 2 average probability of miss-detection of the Downlink Scheduling Grant for Mode B
Table 4: Minimum performance M-PDCCH FDD
	Test number
	Bandwidth 
	Aggregation level
	Repetition

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

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	CE mode A 
	10 MHz
	16 ECCE
	8
	R.XX FDD
	FFS
	EVA5
	2 x 1 Low
	1
	-7.7

	CE mode B
	10 MHZ
	24 ECCE 
	64
	R.XX FDD
	FFS
	ETU1
	2 x 1 Low
	1
	-17

	
	
	
	256
	R.XX FDD
	FFS
	ETU1
	2 x 1 Low
	1
	-21.4


Table 5: Minimum performance M-PDCCH TDD

	Test number
	Bandwidth 
	Aggregation level
	Repetition

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

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	CE mode A 
	10 MHz
	16 ECCE
	8
	R.XX TDD
	FFS
	EVA5
	2 x 1 Low
	1
	-7.5

	CE mode B
	10 MHZ
	24 ECCE 
	64
	R.XX TDD
	FFS
	ETU1
	2 x 1 Low
	1
	-16.3

	
	
	
	256
	R.XX TDD
	FFS
	ETU1
	2 x 1 Low
	1
	-20.5


From the simulation results, the average probability of miss-detection of CE mode A MPDCCH with 64 repetitions is less 1% at about -17dB and -15 dB for FDD and TDD respectively, which are close to target SNR -15dB. So we propose that defining M-PDCCH requirements with 64 repetitions for mode B.

Proposal 1: Define M-PDCCH requirements with 64 repetitions for mode B.
Consider the deployment scenario for CE UE, we propose that 

Proposal 2: Define M-PDCCH requirements with ETU1 propagation condition for mode B.
4   Conclusion 
In this contribution, we provide our simulation results of average probability of a miss-detected PBCH based on the approved simulation assumption in last meeting and our proposal is.
Proposal 1: Define M-PDCCH requirements with 64 repetitions for mode B.
Proposal 2: Define M-PDCCH requirements in ETU1 propagation condition for mode B.
5   Reference

[1] R4-161216 , “Simulation assumptions for UE demodulation performance requirements”, Ericsson, Intel Corporation, Qualcomm, Huawei, HiSilicon
[2] 3GPP TS 36.101, “E-UTRA: User Equipment (UE) radio transmission and reception”.
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