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1
Introduction
RAN4#80 agreed with the CR on NPDCCH demodulation requirements for NB-IoT as follows [1]. Note we found typos in CR. The repetition number for test 1 in 1NRS should be 128 and that for test 1 in 2NRS should be 64.
Table 8.12.2.1-1: Test Parameters for NPDCCH

	Parameter
	Unit
	Single antenna port
	Transmit diversity

	Narrowband physical layer Cell ID
	
	0
	0
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N

at antenna port
	dBm/15kHz
	[-98]
	[-98]

	Cyclic prefix
	
	Normal
	Normal

	Number of CRS pors for in-band deployment mode
	
	4
	4

	NPDCCH starting position (eutraControlRegionSize) (Note 1)
	
	3
	3

	NPDCCH start subframe (npdcch-startSF-USS)
	
	TBD
	TBD

	NPDCCH fractional period offset of starting subframe

(npdcch-Offset-USS)
	
	TBD
	TBD

	Note 1: Applicable only for in-band deployment mode.


Table 8.12.2.1.1-1: Minimum performance NPDCCH

	Test number
	Deployment mode 
	Repetition number

(Rmax)
	Operated carrier
	Reference Channel
	Propagation Condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	Stand-alone/Guard-band
	[64] => [128]
	Anchor
	R.NB.3 FDD
	[EPA5]
	1
	1
	TBD

	2
	Stand-alone/Guard-band
	[512]
	Non-anchor
	R.NB.3 FDD
	[ETU1]
	1
	1
	TBD


Table 8.12.2.1.2-1: Minimum performance NPDCCH

	Test number
	Deployment mode 
	Repetition number

(Rmax)
	Operated carrier
	Reference Channel
	Propagation Condition
	Number of NRS ports
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	In-band
	[128] => [64]
	Anchor
	R.NB.4 FDD
	[EPA5]
	2
	1
	TBD

	2
	In-band
	[512]
	Non-anchor
	R.NB.4 FDD
	[ETU1]
	2
	1
	TBD


Table 1
RMC table for NPDCCH

	Parameter
	Unit
	Value

	Reference channel
	
	R.NB.3 FDD
	R.NB.4 FDD

	Number of NRS ports
	
	1
	2

	Channel bandwidth
	MHz
	0.2
	0.2

	Aggregation level
	NCCE
	2
	2

	DCI Format
	
	N1
	N1

	Payload (without CRC)
	Bits
	23
	23


This contribution provides the simulation results based on the simulation setting, and proposes the number of repetitions for NPDCCH demodulation requirements. 
2
Simulation results
2.1
1NRS

Figure 1 and Figure 2 are the NPDCCH simulation results with 1NRS. Table 2 summarizes the SNR values satisfying 1% Pm-msg.
Table 2
Summary of simulation results for 1NRS.
	Test number
	Repetition number
	SNR@1% Pm-msg

(Ideal)

	1
	32
	1.2

	
	64
	-2.9

	
	[128]
	-6.5

	2
	256
	-7.8

	
	[512]
	-10.8

	
	1024
	-13.8
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Figure 1
NPDCCH simulation results for EPA5, 1NRS ports, and Stand-alone/guard-band deployment mode. 
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Figure 2
NPDCCH simulation results for ETU1, 1NRS ports, and Stand-alone/guard-band deployment mode.
2.2
2NRS

Figure 3 and Figure 4 are the NPDCCH simulation results with 2NRS. Table 3 summarizes the SNR values satisfying 1% Pm-msg.
Table 3
Summary of simulation results for 2NRS.

	Test number
	Repetition number
	SNR@1% Pm-msg

(Ideal)

	1
	[64]
	-5.0

	
	128
	-8.1

	
	256
	-10.7

	2
	256
	-8.9

	
	[512]
	-11.7

	
	1024
	-14.2
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Figure 3
NPDCCH simulation results for EPA5, 2NRS ports, and In-band deployment mode. 
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Figure 4
NPDCCH simulation results for ETU1, 2NRS ports, and In-band deployment mode. 
3
Conclusion

The table below is the proposed repetition number for NPDCCH demodulation requirements. We also provide SNR values with impairments. 
	Nr of NRS
	Test number
	Repetition number
	SNR@1% Pm-msg with impairments

	1
	1
	128
	-4.5

	1
	2
	512
	-8.8

	2
	1
	64
	-3.0

	2
	2
	512
	-9.7
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