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1
Introduction
In RAN4#78bis meeting in San Jose del Cabo RAN4 discussed NB-IoT including cell detection simulation assumptions. A WF was agreed in [3] listing the agreed simulation assumptions as well as following:

· RAN4 agree to use the simulation assumptions listed in Appendix for NB-IoT cell detection simulations
· Interested companies are encouraged to provide following results for NB-IoT AH, Kista:
· Cell identification delay/time
· excluding measurement round
· False detection rate
Simulation assumptions are listed in appendix.

In the RAN4#78bis NB-IoT AH we provided cell detection simulation results [4] based on the assumption. In this paper, we provide new updated simulation results for NB-IoT cell detection according to agreed assumptions.
2
Discussion
Simulation cases considered are stand-alone scenario with AWGN, ETU1 and EPA1 propagation channels. These conditions – as agreed – simulate stationary NB-IoT device in very slowly changing conditions – mostly due to change in surrounding environment. Results exclude any measurements.
2.2
Stand-alone scenario

Following is for stand-alone deployment at SNR of -15.6dB, -12.6dB and -4.6dB which gives input to cell detection delays expected at the -6dB and -15dB ranges.
2.2.1 AWGN Channel

	
	full synchronization (PSS+SSS) time [ms]
	False alarm rate

	SNR
	50% CDF
	90% CDF
	probability

	-15.6
	8000
	22060
	0

	-12.6
	1260
	3160
	0

	-4.6
	 60
	200
	0

	3.4
	40
	40
	0


2.2.2 ETU1 Channel
	
	full synchronization (PSS+SSS) time [ms]
	False alarm rate

	SNR
	50% CDF
	90% CDF
	probability

	-15.6
	5000
	16100
	0

	-12.6
	1620
	5840
	0

	-4.6
	100
	1110
	0

	3.4
	40
	160
	0


2.2.3 EPA1 Channel

	
	full synchronization (PSS+SSS) time [ms]
	False alarm rate

	SNR
	50% CDF
	90% CDF
	probability

	-15.6
	5740
	17000
	

	-12.6
	1780
	5420
	0

	-4.6
	120
	1080
	0

	3.4
	40
	120
	0


2.3 In-band scenario

2.3.1 AWGN Channel

2.3.2 ETU1 Channel

2.3.3 EPA1 Channel

3
Conclusion
In this paper, we have provided updated simulation results for NB-IoT cell detection performance for NB-IoT.
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Simulation set

Comment

Channel model AWGN, ETU 1Hz, EPA 1Hz Models stationary device
System bandwidth T80KEL (1 PRB)
Antenna Tn-band 2TX, IRX Puncturing of NB-PSS and NB-SSS i in-
configuration | Guard-band band operation when colliding with 2TX
CRS pattern
Standalone | 17X, IRX
Power Tn-band 0dB,6dB NB-IoT is transmitted at 0dB or 6dB
boosting for | Guard-band higher power than the MBB LTE cell to
NB-IoT which it is associated.
Stand-alone | NA
Cyclic prefix configuration | Normal CP CP lengths 10 and 9 samples for first and
following symbols in a slot, respectively,
at 1.92MS/s.
Number of subcamiers for | 11
NB-PSS
Number of subcamriers for | 12
NB-SSS

NB-IoT load condition

Fully loaded, modelled by OCNG

OFDM symbols 3-13.

LTE cellload | In-band Fully loaded, modelled by OCNG | OFDM symbols 0-2. (Control region)
condition

Guardband | N/A

Stand-alone
Tnterference AWGN
Frequency eror =18 kHz Models wake-up after eDRX inactivity
SNR range 20t010dB Cover extreme coverage enhancement and

up to fair coverage scenarios
NB-PSS periodicity Transmitted in subframe #5 every | According o RANT
10ms

NB-SSS periodicities Transmitted in subframe #9 every | According to RANT

20ms

‘Algorithms for cell detection

Tmplementation specific




