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ABSTRACT

3rd Generation Partnership Project (3GPP) is the progressing standardization of the narrowband IoT (NB-IoT) system
to support massive devices for the Internet of Things (IoT) services. The NB-IoT system uses a coverage class technique
to increase the performance of the NB-IoT system while serving massive devices in very wide coverage area. A moving
device can change the coverage class according to the distance or the channel state between the base station and the
moving device. However, in the conventional NB-IoT standard, the performance of the NB-IoT system degrades because
the coverage class is changed based on the fixed criterion. This paper proposes the coverage class adaptation schemes
to increase the performance of the NB-IoT system by dynamically change the coverage class according to the location
or the channel state of the device. Simulation results show that the proposed coverage class adaptation scheme decreases
both the signaling overhead and the PDCCH decoding error rate in comparison with the conventional coverage class

adaptation scheme in the 3GPP standard.
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Coverage|Coverage|Coverage|Coverage
class 1 | class 2 | class 3 | class 4

Modulation QPSK | BPSK | BPSK | BPSK
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Total resource 4x10 4x18 4x12 4x22

allocation
Resource
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Bits 900 544 181 45
Number of 10 6 5 05
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Table 2. Main notations for explanation of the proposed coverage class adaptation schemes
Notation Explanations Notes
o Threshold of the successive number of PDCCH decoding failure (Criterion for
th coverage class increase)
Threshold of successive number that the received SNR is higher than the
By criterion SNR of the lower coverage class (Criterion for coverage class
decrease)
. . . P ters that calculated b;
Nfa” Successive number of PDCCH decoding failure an.lme ers that caleufatec by a
] device
Successive number that the received SNR is higher than the criterion SNR of
¢ lthe lower coverage class
P, (At)|PDCCH decoding error rate during At
g e . . P: 1 that set-up b
7/(At) Number of coverage class notification per minute during At arameters that set-up by a
operator
&, |Target PDCCH decoding error rate
i Target number of coverage class notification per minute
0 B,;, update parameter
é Pingpong prevents parameter
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Parameters Value Unit
Center frequency 900 MH:z
Total Tx power 43 dBm
PDCCH Tx power 32.5 dBm
Bandwidth 200 kHz
Subcarrier spacing 3.75 kHz
BS antenna gain 18 dBi
MS antenna gain -4 dBi
Thermal noise density -174 dBm/Hz
Pathloss[15] 120.9+37.6log(R(km)) dB
Fast fading Jake’s model -
Slow fading ~ lognormal(0,4) -
Mobility model Manhattan mobility i

model

Number of users 100 -
MS velocity ~ Uniform(10,40) m/s
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Zi“l update parameter, 001 ]
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transmission to each user according to the coverage
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