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1	Introduction
RAN4#94-e agreed with the simulation assumption of MPDCCH demodulation requirements with DMRS+CRS [1]. This contribution provides our initial simulation results.
2	MPDCCH performance improvement
Table 1 and Table 2 show the simulation parameters for MPDCCH according to [1].
2.1	Simulation parameters
[bookmark: _Ref34144456]Table 1	Simulation parameters for MPDCCH performance improvements.
	Parameter
	Unit
	Test 1
(CE Mode A)
	Test 2
(CE Mode B)

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Cell ID
	
	0
	0

	Downlink power allocation
	

	dB
	-3
	0

	
	

	dB
	-3
	0

	
	
	dB
	0
	-3

	
	δ
	dB
	3
	0

	
at antenna port
	dBm/15kHz
	-98
	-98

	Cyclic prefix
	
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Precoder Update Granularity
	PRB
	N/A
	See TS36.211 6.8B.5

	
	ms
	N/A
	See TS36.211 6.8B.5

	Beamforming Pre-Coder
	
	See TS36.211 6.8B.5
	See TS36.211 6.8B.5

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

	Number of PRB per MPDCCH Set
	
	4
	2+4

	Transmission type
	
	Distributed
	Localized

	Frequency hopping
	
	Disabled
	Enabled

	Number of frequency hopping narrowbands
	
	N/A
	4

	Frequency hopping offset 
	
	N/A
	1

	Frequency hopping interval
	ms
	N/A
	16

	Value of G in MPDCCH start subframe (mpdcch-startSF-UESS) (Note 3)
	
	1.5
	1.5

	[bookmark: _Hlk33719922]Maximum number of repetitions (mPDCCH-NumRepetition)
	
	Option 1: 16
Option 2: 32
	Option 1: 32
Option 2: 64

	MPDCCH repetition number
	
	Option 1: 16
Option 2: 32
	Option 1: 32
Option 2: 64

	MPDCCH narrowband (mpdcch-Narrowband)
	
	1
	7

	PDSCH TM
	
	TM2
	TM2

	DCI Format
	
	6-1A
	6-1B

	fdd-DownlinkOrTddSubframeBitmapBR
	
	1111111111
	1111111111

	mpdcch-crs-config
	
	Configured
	Configured

	Power offset between CRS and DMRS antenna ports of MPDCCH
	dB
	0
	0

	mpdcch-crs-localized-mapping-type
	
	N/A
	Not configured 




[bookmark: _Ref34144457]Table 2	Test case list for MPDCCH performance improvements.
	Test number
	Bandwidth
	Aggregation level
	Reference Channel (TS 36.101)
	Propagation condition
	Antenna configuration
	Pm-dsg (%)

	1
	10MHz
	16 ECCE
	R.82 FDD
	EPA5
	2x1 low
	1

	2
	10MHz
	24 ECCE
	R.83 FDD
	ETU1
	2x1 low
	1



2.1	Simulation results
2.1.1	CE Mode A
Figure 1 compares option 1 (repetition level 16) and option 2 (repetition level 32) for both DMRS-only and DMRS+CRS, and Table 3 summarizes the SNRs with BLER of 1%. Considering the impairment margin, we propose to set repetition level 32, which is the same repetition level as the existing Rel-13 MPDCCH demodulation requirements. 
[image: ]
[bookmark: _Ref36038285]Figure 1	Simulation results of MPDCCH for CE Mode A.

[bookmark: _Ref36038293]Table 3	Simulation results of MPDCCH for CE Mode A.
	
	Rep 16
	Rep 32

	DMRS only
	-5.1
	-7.9

	DMRS+CRS
	-5.9
	-8.8



2.1.2	CE Mode B
Figure 2 compares option 1 (repetition level 32) and option 2 (repetition level 64) for both DMRS-only and DMRS+CRS, and Table 4 summarizes the SNRs with BLER of 1%. Considering the impairment margin, we propose to set repetition level 64, which is the same repetition level as the existing Rel-13 MPDCCH demodulation requirements. 

[image: ]
[bookmark: _Ref36038696]Figure 2	Simulation results of MPDCCH for CE Mode B.

[bookmark: _Ref36038702]Table 4	Simulation results of MPDCCH for CE Mode B.
	
	Rep 32
	Rep 64

	DMRS only
	-11.6
	-13.3

	DMRS+CRS
	-12.3
	-14.1



3	Summary
Proposal 1: Set repetition level 32 for CE Mode A MPDCCH DMRS+CRS demodulation requirements. 
Proposal 2: Set repetition level 64 for CE Mode B MPDCCH DMRS+CRS demodulation requirements.
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