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1 Introduction

In RAN4#79 Meeting, the Narrow Band IoT (NB-IoT) work item (WI) has reached a way forward and simulation assumptions for NB-IoT NPDSCH demodulation evaluations [1]. Specifically, companies are encouraged to provide simulation results and make recommendations on the number of repetitions to meet 10% BLER requirement around target SNRs for tentative simulation cases as described in [1]. In this contribution, we firstly provide simulation results to show the BLER performance for NPDSCH in NB-IoT standalone/guard-band deployment modes, and then share our view of recommendations on the repetition levels for different simulation cases.
2 Standalone/Guard-band Modes Simulation Assumptions and Results
For NPDSCH in standalone/guard-band modes, two simulation cases have been agreed in RAN4 [1]. In this contribution, the main simulation parameters are accordingly configured as in Table 1: Simulation Case I and II. The TBS table is given in Table 2. Moreover, for standalone/guard-band modes configuration, CFI=0 and the number of LTE CRS ports is zero.
	Simulation Case
	Band-width and MCS
	Deployment Mode
	(ITBS, NSF)

(Table 2)
	Repetition level
	Propagation Condition
	Number of NRS ports
	Target SNR (dB)

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

(TBS=616bits)
	[2, 8, 32, 64, 128, 256]
	[EPA5]
	1
	[-6]

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

(TBS=600bits)
	[2, 8, 32, 64, 128, 256]
	[ETU1]
	2
	[-12]


Table 1. Configuration parameters for NPDSCH simulations

	
	Number of subframes (NSF) 

	TBS (ITBS)
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	
	208
	
	256

	1
	24
	56
	88
	144
	176
	208
	
	256
	
	344

	2
	32
	72
	144
	176
	208
	256
	
	328
	
	424

	3
	40
	104
	176
	208
	256
	328
	
	440
	
	568

	4
	56
	120
	208
	256
	328
	408
	
	552
	
	680

	5
	72
	144
	224
	328
	424
	504
	
	680
	
	

	6
	88
	176
	256
	392
	504
	600
	
	
	
	

	7
	104
	224
	328
	472
	584
	680
	
	
	
	

	8
	120
	256
	392
	536
	680
	
	
	
	
	

	9
	136
	296
	456
	616
	
	
	
	
	
	

	10
	144
	328
	504
	680
	
	
	
	
	
	

	11
	176
	376
	584
	
	
	
	
	
	
	

	12
	208
	440
	680
	
	
	
	
	
	
	


Table 2. TBS table for NPDSCH
The simulation results of BLER vs. SNR for Simulation Case I is shown in Fig.1.
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Fig.1. BLER vs. SNR for Simulation Case I
In [1], for Simulation Case I, the goal is to seek the repetition level (RL) that achieves BLER of 10% for target SNR around -6dB.
Observation 1: For Simulation Case I at target SNR = -6dB, if RL=64, BLER>10%; if RL=128, BLER<10%.

Proposal 1: For Simulation Case I with target SNR = -6dB, the repetition level RL=128 is sufficient. 
The simulation results of BLER vs. SNR for Simulation Case II is shown in Fig.2.
[image: image2.jpg]BLER

—RL=256[]
—RL=128 \
~——RL=64
—RL=32
—RL=8
—RL=2

I

2 4




Fig.2. BLER vs. SNR for Simulation Case II

In [1], for Simulation Case II, the goal is to seek the repetition level (RL) that achieves BLER of 10% for target SNR around -12dB.
Observation 2: For Simulation Case II at target SNR = -12dB, if RL=128, BLER>10%; if RL=256, BLER<10%.

Proposal 2: For Simulation Case II with target SNR = -12dB, the repetition level RL=256 is sufficient.
3 Conclusion 
In this contribution, we provided simulation results to show the BLER performance for NPDSCH in NB-IoT standalone/guard-band deployment modes, and then share our view of recommendations on the repetition levels for different simulation cases.
Observation 1: For Simulation Case I at target SNR = -6dB, if RL=64, BLER>10%; if RL=128, BLER<10%.

Observation 2: For Simulation Case II at target SNR = -12dB, if RL=128, BLER>10%; if RL=256, BLER<10%.

Proposal 1: For Simulation Case I with target SNR = -6dB, the repetition level RL=128 is sufficient. 

Proposal 2: For Simulation Case II with target SNR = -12dB, the repetition level RL=256 is sufficient.
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