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Abstract NB-IoT and LTE Cat.M1 based on LPWA(Low Power Wide Area) are commercialized and
serviced by mobile carriers. As the demand for IoT devices is increased, the number of subscribers to
these services is also increasing. In the beginning of service, there was no issue that eNB capacity for
NB-IoT and LTE Cat.M1. However, as the number of subscribers increases, there is an issue that the
eNB capacity for these service is insufficient. Active UE capacity issue may cause overload by
continuous increase and temporary increase. In this paper, we propose a solution to solve the problem
of LTE RRC(Radio Resource Control) Active UE capacity shortage and base station overload caused by
the increase of NB-IoT and LTE Cat.M1 UE in same eNB. The proposed solution can increase a cell

capacity without cell division and additional eNB, and can also improve the service quality of these UEs.
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[Fig. 1] Related technologies for LPWA
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(Table 1) Comparison of LPWA technologies

Category Cat.M1 NB-loT LoRa Sigfox
Frequency Licensed | Licensed Unlicensed Unlicensed
LTE bands | LTE bands Sub-GHz Sub-GHz
Bandwidth 1.4MHz 200kHz 125kHz 100Hz
Max THP. (DL)| 1Mbps 27.2kbps 5.47kbps 100bps
Mobility 0] A X X
Latency Short Long Long Long




01554

M 7|8t LPWA (Low Power Wade Area) IoTE QI8 2% SO @ot 19

SHH, AA7FA] mEFAAE| A 7|40 eMBB(Z 11434
HA)E elog dAge vhd LPWA 7]&2 mMTC
Z24)S R X7 9 @9 V)& WHAIA
23 QItH14]. WA 7| thp] Bt BAO 4
435t ¢ QU= wHtd MujAlch 7h4olE TRAAZ
thpo] e e T 4 YeE HHEPEd, 1 75

ol vtz A=A #d Hgoct.

~

+ Coverage Level
- RACH timing and repetition is based on Coverage Level
- DL/UL repetition is based on Coverage Level

T __
) ™
Levell > Level2 ) leveld )

[Fig. 2] LPWA Coverage Level(CL) function
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[Fig. 4] Overload scenario for fixed IoT service
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[Fig. 5] Overload scenario for mobility IoT service
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[Fig. 6] Network operation by inactivity timer expiration
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(Table 2) Performance results by changing inactivity
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A Inactivity
Key Inactivity timer ’
. timer Change
Indicators 10s(Before) Bs(After)
AVG.
CAT.M1 UEs 15UEs 10UEs -25%
M1 RRC Success) g9 g9, 99.96% +0.06%(p)
M1 Drop rate 4.4% 4.52% +0.12%(p)
M1 RACH . . .
Success rate 90.6% 91.8% +1.20%(p)

[Fig. 71 Number of Cat.M1 UEs by inactivity timer
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