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Abstract

Radio interference arises because of the shared use of the same spectrum by public safety-LTE (PS-LTE), LTE-railway (LTE-R),
and LTE-marine (LTE-M) networks in the 700-MHz integrated public network (IPN) spectrum band. PS-LTE is a broadband
communication network used for rapid and efficient communication during disasters, enabling tasks such as search and rescue by
firefighters, police, and emergency responders. However, when PS-LTE shares its spectrum with railway and high-speed maritime
networks, serious radio interference becomes inevitable in coastal areas or near railway infrastructure during emergencies. To address
this challenge, this study analyzes the international spectrum trends of public safety networks, railroad communications networks, and
e-navigation networks and proposes a solution to avoid interference. The proposed policy measure reallocates the current IPN spectrum
to an exclusive PS-LTE spectrum. Additionally, it aims to reclaim the vacant 710~718-MHz band, the 748~753-MHz band, and the
unused EBS ultra-high definition (UHD) broadcasting band. Under this approach, the railway and maritime networks would share a
5-MHz bandwidth of the spectrum. These networks have separate service areas, allowing spectrum sharing with the railway and maritime
networks used as the primary and secondary users, respectively. The proposed policy approach fundamentally addresses the serious
interference issues between PS-LTE and LTE-R. The proposed policy measure is expected to effectively resolve the serious interference
issues currently occurring between public safety and railway networks.
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Table. 1. Spectrum allocation for PS communications.

ITU Regions Major countries Frequency band Bandwidth (MHz)
Region 1 Furope ©410~430/450~470 MHz ® 40 (20 + 20)
* 733/758~788 MHz (700 MHz) *60 (30 + 30)
0 470~512 MHz (T-band) ®6 to 12 blocks (contiguous)
. ~ ~ . i
Regon 2 Amerias | L g0 0 M| 14 ot
©4940~4990 MHz (4.9 GHz) ¢ 50 (contiguous)
Australia ©4940~4990 MHz (4.9 GHz) ¢ 50 (contiguous)
Region 3 Japan ©4940~4990 MHz (4.9 GHz) ¢ 50 (contiguous)
South Korea *718~728/773~783 (700 MHz) *20 (10 + 10)
| Aol sk 35l 7] wTel Adebd ARE- 8 A=W (middle class tax relief and job creation act of
AHuser) & 93t {%(dedlcated)«] Sy ~fEHo] 9 2012)0l web 20129 89 NTIA(national telecommuni-
THG wEtA F2 A7t M= & 19 YERd upel 72 cations and information administration) AFatell =9 7]3<1
o] A ¢+ FA TS': A3l AL FuFE wietHoZ FirstNet(the first responder network) authorityE A H 3}
sty Ao o] FeME AA AEal 39 th FAT A 2 18 AE HAY BxEe v U,
(WRC-15)ellA &= Al Qb F2le] Mul s §A4& 23t A A 2 71E T S 4] 27 E F55] 9
o] 694~894 MHz T3t MY & AHEetEs A48t 3 Tt A=A SAMHIAE AlFehe A
Atk oo wheh -2 uheket = 700 MHz el A S UENAE F53te Aotk o]d wa} vl= FCCe
WREAEAEE 918 A8 Farg ey, Aldebd S7FQEE S Al ok ol gk Y AHEH, Band
A FEE] £l Ak oy 71EF A9 142 1% 13} 7] FirstNetol] &gatvM A=S 7w
M PS-LTE A5 5 AYE w8, ¥ +5 e AU Adekdas FEate] Aldd] #HEE EE
2 qHAE 8 gl 71| AYARE Ffrste Ads AT tiA
HA AA NN 71 HA PS-LTES 1538 v=<] A & 4 U=E Tk FirstNet authority ©] UIE A9
debde] o] & TS AW EAL v Y Ad FE3 FAE st & AT&TS -7 §Y
Ex1o] BRI EE v 742 2001 /11 Bl &Z o] At (public private cooperation)s E3l W EHIAE 53}
e o 2 AF ol ME b8 FAEES AH-EH ] b
713 ZF A sl o AR E FRotA] el A
o] 9 Tl 7t ol WA o] & AVIE 2003 758 768 75 788 798 805 Mz
62 FA] tE#Ho| ‘“Presidential Memo on Spectrum e o s e
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The 4th National Railwav Network Construction Plan
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Fig. 6. Construction plan of 2021-2030 national rail net-
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