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LTE Load Balancer for Emergency Based on Raspberry Pi and OpenWRT
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ABSTRACT

Recently, the 4th Industrial Revolution has been emerged and various products are developed and commercialized in
preparation of the communication failure. Many solutions are underway in Back-Up Network for IDC Servers, but not
in the personal or sensor for low-power system use. Therefore we used the OpenWRT Firmware in Raspberry Pi
which can be easily obtained in online market, and it created a low—power load balancer. Therefore, we developed the
device that uses LTE Antenna based on USB Interface for communication fault notification and important data. The
equipment used in this paper is easy to buy in online shop for anyone. Also, it can be applied in other vendors boards
by using USB. We hope that this paper will contribute to the stability of individual sensor networks.
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Table 1. Comparison of router specifications
AS
D-LINK Netgear
uUS
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Price | About $360 | About $310 | About $250
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Table 2. LAN9514 USB PINs

Sym

Name
bol
Upstream USB
USB DMINUS 0 DMO
Upstream USB
USB DPLUS 0 DPO
Downstream USB
USB DMINUS 2 DM?2
Downstream USB
USB DPLUS 2 DP2
Downstream USB
USB DMINUS 3 DM3
Downstream USB
USB DPLUS 3 DP3
Downstream USB
USB DMINUS 4 DM4
Downstream USB
USB DPLUS 4 DP4
Downstream USB
USB DMINUS 5 DM5
Downstream USB
USB DPLUS 5 DP5

100

Iy 59 19 6, ¥ 2, ¥ 3% 53 LANSE
SoCst & 3l Upstreames FA3HS & < Stk
USB 20%Fe 2 %3] 100Mbpse] oltul FAlo] 7}
sttt 284 Upstreame] & shuvbe] A2z 45

o] 9Jo] vk A2 A] Bandwidth Share o <3+ of
g 289 A= AT 5 Ao
E 3. 0|14l PHY PINs
Table 3. Ethernet PHY PINs
Name Symbol
Ethernet TX Data
. TXN
Out Negative
Ethernet TX D
erne L ata TXP
Out Positive
Ethernet RX Data
. RXN
In Negative
Ethernet RX Data
.. RXP
In Positive
tgSoz LTE EeoZ Alcatel® 1800 4G LTE
2Ye Agath o ®He USB Hlel e
o ¥ 40 AP FAA A4 S
AHgE 4 9leH4]

X 4. 1800 o He
Table 4. L800 Frequency Range

Band | Range

4G 800/900/1800/2600 MHz
3G 900/1800/2100MHz

2G 850/900/1800/1900MIHz
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Fig. 7 Alcatel L800
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Condition MIN | TYP | MAX | UNIT
Viy—Vo=5V | 1000 1250 1600 mA
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3 6. L800 USB Mode
Table 6. L800 USB Mode

Model Product ID Type
0x0000 Modem(serial)
0x0017 Modem(serial)

0x00b7 Serial
Alcatel L1800 0x011e Model(gmi)

0x0191

0x0195 Modem(rndis)

0xf000 Flash Memory
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Fig. 14 The flow of traffic control rules
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Table 7. traffic control rules

Rule Source Destination
A Wired-WAN Wired-WAN
B A D
C D A
D LTE-WAN LTE-WAN

Rule A, D= 42 2p7] #Aals ) deolgrzt A
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\=] Eake) 2 &
2 PN 452 e

104

config policy "wan_wwan"
list use_member ‘wan ml_wl’
list use_member ‘“wwan m2_w2'
option last._resort "unreachable’

config member “wan_ml_wl’
option interface “wan'
option metric ‘1°
option weight ‘1°

config member “wwar_mz_w2'
option interface ‘wwan'
option metric ‘2°
option weight ‘2'

config rule ‘default’
option proto ‘all’
opton sticky 0°
option use policy ‘wan_wwan"
option dest_ip "0.0.0.0/0°
2% 15 2SgEA 7
Fig. 15 The Rules in Load balancer
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Fig. 16 wired-WAN error



glzulg] sto]2 &3 OpenWRT 7]%F LTE R4 2=wlelA

e 28 AgHY] MR AEH WG LA
Bl og L

| | | | _ O A Utk A" 9 AxH
| o7 WEl AFH UEF dolHe] A5 Has
stan dg dolERt dAFste HHoRE g9E% A
g Y F Ut
Send AR dolE dEdAe TAHL HHE]
new packet Currently AR ofye} HdHod wiky dolHE At
| Packet £ SoCY ARE Fa] upEe] B Rt opy
| 2 SoCol &% E3 Ja& 7Hrh oo A
28 17. Wired-WAN ST Al M T ASE dAst 74 A Y o %
Fig. 17 At the time of wired-WAN repair 2248 =590}
WA s e R %E e @ 11 BAlA F4 to LTE A8 A te &4
Rule %22 H|4 Al LTEES %i}% ‘I;O?\)\T: 317 © LN SAZAGA No| Z7he] wpe 24
°F TAANS, S ol AU HE FAE WA g by magaqg No 27 e £
H439] Packet LossE

shedl 2o omzh vk weba AA
z 2

BHe TS 2E WA 2909 g SR, 22 9 doqo 74 4
e 123}e] A% =247 b 23 7% EE5x ¥ ]'-—‘4]0'] T4 }bEH

D RIB9) B F AF FH0LVH g A
@ RIBS) A F A% FHORRY T S

Ok Tl 9lo] zuE ol USB 20< W
HFHog FHott sed gz A3 wof
AE RE USB XE¢ oyl E+= USB 209 o
AESs FRHIHTL 209 dgFe eH=9} o]
25 1984 ekokS u 480mbit/sol Hdl W)

°19] 50% &1 240mbit/s7hA] o} & &

)
B oo kI
>,

o] 7+4d ¢ UuHl AA dHolE Ago] A o)F
A e okl wEe] 7 XEL miE Aol
olFold A% deiFe] susk s wek 2
Al 7Fo 13131—754] o] o xbﬁooﬁg k-
Jro.s IEEE e 0ol a8 mo sixe A
gkl tjelE AAetedol gl LTE 29 3 USB

Fig. 18 pre—assembled router

105



JKIECS, vol. 14, no. 01, 97-110, 2019

2% 189} Zo] gz dlo]9} T%% 7}z Hst
o dEgelHE Sl 1Y 52 AY TS
Aakiek o] Bl A¥ ] PHP(: PHP:Hypertext
Preprocessor) £41& of#je} o] =434t PHP
AT EEFolAdEdA Javascripty B3 B4 YA
¥ Time stampZ parameter® Wo}, Zelo]AET}
Bl AL AZE Aol FAlA] gl -’F’\] /\]7&,
A7 A g EeteldE ] {4 QIEYl #
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<?php

$Kor_Telecom_ip = array(
'203.226'=>"SKT 3G",

'211.234'=>"SKT 3G",

'223.32'=>"SKT 4G LTE’,
'223.33'=>"SKT 4G LTE",
'223.62'=>"SKT 4G LTE",
'223.38'=>"SKT 4G LTE",
'223.39'=>"SKT 4G LTE",
'22356'=>"SKT 4G LTE",
'22357'=>"SKT 4G LTE",
'21177'=>"SKT 4G LTE",
'27.179'=>"SKT 4G LTE",
'202.31'=>"Kunsan Univ"”

);

$ip_t =
explode(’.",$_SERVER['REMOTE_ADDR']);
$ip_k = implode(’." array_slice($ip_t,0,2));

Sresult="",
if(isset($Kor_Telecom_ipl$ip_k])) {
Sresult =
$_POSTI['time’].”,”.date("Y-m-d

Hisz").””.$_SERVER[’ REMOTE ADDR’].").$
Kor_Telecom_lp[$lp_k] " mt_rand();

}

echo $result;

exit;

7>

$Kor_Telecom_ipH o= HZAE A YGoH9 =
AAF TP Internet Protocol) 9]z} A7} &5 o]
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13-95-82 80:98:33 ip:2082.31.147.235

12-85-82 80:98:34 ip:2082.31.147.235

ED 201%-85-82 @8:80:55 i1p:223.57.38.64
2012-95-92 00:89:56 ip:223.57.30.64
2012-95-22 08:89:57 ip:223.57.30.64
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a3 19. I oM el ol MEal =el
Fig. 19 Check resending data packet for Google

Chrome
T3 ek Zo] FUg dFle] AHFH AUAA
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WA Failover’} Yoy &S A=
o] AF #4& H2ESH HAEE JavascriptE
AH-E-813d

jor FEi= ool

functoin reloadIPCheck() {
var xhr = new XMLHttpRequest();
xhr.open(‘GET’, ‘https://domain/ipcheck.php,
true);
xhr.onload = () =>{
if(xhr.readyState === xhr.DONE) {
if(xhr.status === 200){
console.log(xhr.responseText);
s
xhr.send(null);
}

var reloadIP = setInterval(()=>{
reloadIPCheck();
}, 1000);

clearInterval(reloadIP);
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