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Abstract

This paper simulates a multi-user Quantum Key Distribution (QKD) network leveraging existing QKD systems
and real-world last- mile broadband infrastructure in rural Thailand. Moving beyond traditional point-to- point
limitations, our model demonstrates a feasible approach to scaling secure key exchange for a broader user base
while maintaining network security. The simulation results validate the proposed system's practical implementation,

showcasing a significant step towards widespread, secure quantum communication.
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. Average

Targeted Approximate . no. of no. of
Area: Zone C . . population per

villages population . Teachers  Students

village
North 4,140 2,460,432 594 19,716 241,340
South 2,052 1,713,722 835 14,288 182,610
Central and East 3,367 2,202,084 654 18,489 239,028
North-East 6,173 3,823,091 619 29,559 392,074
Total 15,732 10,199,329 648 82,052 1,055,052
. Average

Targeted Approximate . no. of no. of
Area: Zone C+ . . population per

villages population . Teachers  Students

village

North 2,027 868,041 428 11,351 148,760
South 459 239,526 522 2,757 33,919
Central and East 349 182,122 522 1,755 27,237
North-East 1,085 534,209 492 5,120 66,473
Total 3,920 1,823,898 465 20,983 276,389
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19U K-means Clustering %58 Self-Organizing Map (Kanungo et al., 2002) éhaLmeamﬁmmjmméﬂﬁImqa%ﬁaﬁyug'm
usennuuFansaulmyuidlnesenifunanendulunivestiamilaseisiugiuarnisennug Wieliussatosiin

MUATYENA Mundsivingaungalunguazgnivualaensuidyminisiiuussansam:

Factors Description

Users Stakeholders, Gender, Age, Internet experience, Self- efficacy,
Education

Physical Location, geographic limitation, Accessibility, Landmarks) School,
Temple, Hospital, etc(.

Social Usages, Activities, federal, state, and local agencies

Facility Electricity, Water, Energy

Infrastructure & Communication Current Broadband and mobile service

Cost Implementation and Maintenance

Junalflsgiunsduiunisusenuuudliuinisaessedu: 1) Tassadaiugiuaietns (Backhaul) uag 2) U3ns
wazhaUnainduAIar wmalulad Wi-Fi wazaudnisiseus dmsunddiuindlng duduusn wnvild weluladliues
(Passive Optical Network: GPON) aggninuldy Tneiin1sinsia Optical Line Termination (OLT) a4 Funsiivsnzauiian
lungu Fawanslunmd 7 3 OLT 57w 881 faifieseaiuu3nis 4,760 9 (Customer-Premises Equipment (CPE)/Optical
Network Unit (ONU)) Tunsithundlng 1,909 uws (ﬁlﬁﬁiﬂﬁaa%ﬁqﬁugm%umaiﬁmagﬂ'au) waluladdaunsasessuns
\ihdsBumesidnenuiigaesasdeyaunnnit 30/10 Mops (ailvias/sulnan) segauinis (ONU) lunsdliiddedida
magimaniiszozneenniludmivmeluladliueslundvestediinmameadiauagsunu anugueseufisuusenuuud
annsadanlfifieliuinislassnedenloandudumesidndmiuuinisuseauuudmesnsideyaunnnin 30/5 Mbps
(milnan/8ulnan) degnuinis (CPE) Tuituibinlna
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New Network infrastructure (FTTx)

ONU/ONT/CPE

Operator’s Existing nodé 30/10 Mbps.

GPON / OLT OFC 12-core SM (ADSS) —»
> 18 —»
in Outdoor Carbinet on Pole mb ONU/ONT/CPE
rop £-core 30/10 Mbps.
An optimal location

ONU/ONT/CPE

in a cluster 30/10 Mbps.

Remote villages
in a cluster

nwit 7 lassa$reilugiuaetng GPON (Backhaul)

n1saiiusne

ns1ansiiiingUszasdifionsinaeuuunfndanaifiuain 3 yuuemdn: 1) nsdsdeya: tiensiaaouauiuly
I§veansifousiauuy end-to-end dmdunslanuais 2) mnuvasade: iilensrvasuissuulilamedeyaginiote
meven 3) UssAvSam: tiewSeudfisuiuiedetnes Ethemet hlvluaniunisalfifiuiinanisiudsdoyagauazsi

Construct Thread1, Thread2, Thread3
Construct Queuel[ ], Queue2[ ]
THREAD1()
int Name  <— get available interface number
Pkt cap <—<apture packets from int_Name
Insert pkt_cap to Queuel[int_Name]
THREAD2()
REPEAT WHILE true
IF Queuel is not empty
THEN
Pkt Queuel <€—packet removed from Queuel
Proper_Int «—find proper interface for send
packet from Queuel
pkt_Edited “*eplace a new Ethernet header
of pkt_Queuel
put pkt_Edited into Queue2[Proper_Int]
ENDIF
END REPEAT
THREAD3( )
REPEAT WHILE true
IF Queue2 is not null
THEN IF Queue?2 is not empty
THEN
Remove packet from Queue2
Send the packet off
ENDIF
ENDIF
END REPEAT

AN 8 TURBUITVDITEUUNITINAD
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