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1   Introduction
RAN4#80bis agreed the way forwards for NB-IoT UE demodulation requirements [1][2]. 
Agreements:

· Repetition numbers for NPDSCH demodulation requirements [1]:
	Test case
	Case 2
EPA5 2x1
	Case 3
ETU1 2x1
	Case 4
EPA5 1x1
	Case 5
ETU1 1x1

	Repetition
	32
	256
	32
	256


· The impact of NPDCCH BLER on NPDSCH performance should be considered when providing impairment simulation results [2].
· Option 1: Multiply NPDSCH throughput results with [97]% to account for [3%] NPDCCH BLER
· Other options are not precluded.
In this paper, we provide our updated NPDSCH demodulation results using agreed repetition numbers and Option 1 to capture the impact of NPDCCH BLER on NPDSCH performance.
2   Simulation Results
Simulation assumptions are based on [2] and are presented in Table 1. In this section, we provide our simulation results for test cases 1-5.
Table 1: NPDSCH demodulation simulation cases.
	Simulation number
	Band-width and MCS
	Deployment Mode
	(ITBS, ISF)

(Table 6)
	Repetition level
	Propagation Condition
	Number of NRS ports
	Target SNR (dB)

	1
	180KHz
QPSK [1/3]
	In-band
	([4], [0])

(TBS=56bits)
	1
	[EPA5]
	2
	TBD

	2
	180KHz
QPSK [1/3]
	In-band
	([4], [0])

(TBS=56bits)
	32
	[EPA5]
	2
	[-6]

	3
	180KHz
QPSK [1/3]
	In-band
	([4], [0])

(TBS=56bits)
	256
	[ETU1]
	2
	[-12]

	4
	180KHz
QPSK [1/2]
	Standalone/Guard-band
	([9], [3])

(TBS=616bits)
	32
	[EPA5]
	1
	[-6]

	5
	180KHz
QPSK [1/3]
	Standalone/Guard-band
	([6], [3])

(TBS=392 bits)
	256
	[ETU1]
	1
	[-12]


In Table 1, target coding rate for test cases 1, 2 and 3 are stated to be [1/3]. However, this is not possible when CFI is set to 3, number of LTE CRS ports and NRS ports are 4 and 2, respectively, TBS is 56 bits and CRC is 24 bits. The resulting coding rate with these assumptions is 2/5, which is used in our simulations. Additional simulation assumptions are listed in Table 2.
Table 2: Additional NPDSCH simulation assumptions

	
	Parameters
	Values

	Common
	Channel estimation
	Realistic, based on NRS only

	
	Window length of channel estimation
	1 ms

	
	Noise variance estimation
	Realistic, based on NRS only

	
	Frequency offset
	±[0] Hz

	
	HARQ
	Maximum number of transmissions is 4

	In-band
	NB-IoT Antenna configuration
	2 Tx, 1 Rx

	
	NPDSCH transmit mode
	Transmit diversity

	
	CFI 
	3

	Standalone
	NB-IoT Antenna configuration
	1 Tx, 1 Rx

	
	NPDSCH transmit mode
	Single antenna port

	
	CFI
	0


2.1   NPDSCH demodulation performance
In Table 3 we present our NPDSCH demodulation performance results with for test cases 1, 2, 3, 4 and 5. Additional simulation assumptions presented in Table 2 are used in these simulations. The metric is SNR at 70% of NPDSCH maximum throughput. Additionally, NPDSCH throughput results are multiplied with [97]% to account for [3]% NPDCCH BLER. DC subcarrier leakage is not considered in these results.
	Test case
	Case 1
EPA5 2x1
	Case 2
EPA5 2x1
	Case 3
ETU1 2x1
	Case 4
EPA5 1x1
	Case 5
ETU1 1x1

	Repetition
	1
	32
	256
	32
	256

	Metric*
	2.46
	-6.98
	-11.27
	-6.30
	-12.12

	* SNR [dB] at 70% of NPDSCH maximum throughput


3   Conclusion
In this paper we present our NPDSCH demodulation performance results with for test cases 1, 2, 3, 4 and 5.
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