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PERANCANGAN SISTEM BILLING WI-FI MANDIRI
DENGAN QR CODE DI RUANG TERBUKA BERBASIS FIBER
OPTIK

“Pengembangan Infrastruktur Sistem Wifi Voucher dengan QR Code
di Ruang Terbuka Berbasis Fiber.Optik”

ABSTRAK

Kepadatan pengguna di Gedung'G menyebabkan jaringan nirkabel mengalami saturasi dan
distribusi bandwidth tidak merata, diperparah lemahnya sinyal seluler.. Penelitian ini
merancang sistem billing Wi-Fi mandiri berbasis QR Code menggunakan infrastruktur
fiber optikdengan ONU, HTB Media Converter, MikroTik, dan Access Point. Metode yang
digunakan adalah rancang-bangun (research and-development), meliputi-perancangan
realisasi sistem serta pengujian eksperimental terhadap ONU, MikroTik, HTB, Access
Point, dan sistem keseluruhan, dianalisis-berdasarkan standar TIPHON dan margin error.
Hasil pengujian menunjukkan fiber optik stabil (Rx Power.ONU -15,29 dBm, packet loss
8,55%), MikroTik stabil (CPU 3,8%), RSSI optimal pada 4 - 7 meter, margin error billing
di bawah 6%, latensi 15,87 - 16,84 ms, Paket 1 Jam (5,50/5,38 Mbps) dan Paket 1 GB
(10,09/9,60 Mbps) sesuai target dengan pemutusan.otomatis. Sistem terbukti berhasil
diimplementasikan dan akurat, meski packet loss ONU dan.throughput masih kategori
menengah yang perlu ditingkatkan.

Kata Kunci: Wifi, Jaringan Nirkabel; Internet, Bandwidth, Hotspot.
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DESIGN OF AN INDEPENDENT WI-FI BILLING SYSTEM
WITH QR CODE IN AN OPEN SPACE BASED ON FIBER
OPTIC TECHNOLOGY

"Development of a Fiber Optic-Based Wi-Fi Voucher System
Infrastructure Using‘QR.Codes in Open-Spaces"

ABSTRACT

The high user density in _Building G_causes‘wireless network saturation ‘and. uneven
bandwidth distribution, which is further exacerbated by weak cellular signals. This
research designs an independent QR Code-based Wi-Fibilling system utilizing a fiber optic
infrastructure with an ONU, HTB Media Converter, MikroTik, and an Access Point. The
method used is research and development (R&D), encompassing system design and
realization, as well as experimental testing.of the ONU, MikroTik, HTB, Access Point, and
the averall system, which is then analyzed based on TIPHON standards and margin of
error. The test results indicate that the fiber optic connection is stable (ONU Rx Power of
-15.29 dBm, packet loss of 8.55%), the MikroTik is stable (CPU load at 3.8%), the RSSI is
optimal at a distance of 4 - 7 meters, the billing margin.of error.is below 6%, and latency
is between 15.87 and 16.84 ms. Additionally, the 1 Hour Package (5.50/5.38 Mbps) and
the 1 GB Package (10.09/9.60 ‘Mbps) successfully met their targets, complete with an
automatic disconnection feature. The system has_proven to be successfully implemented
and accurate, although the ONU packet loss and throughput remain in the medium
category and require further improvement.

Key words: Wi-Fi, Wireless Network, Internet, Bandwidth, Hotspot.
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BAB |
PENDAHULUAN

1.1. Latar Belakang

Perkembangan teknologi telekomunikasi “mendorong kebutuhan layanan
data, termasuk video berkualitas _tinggi; untuk mendukung pembelajaran digital.
Namun, infrastruktur jaringan sering tidak mampu menampung kapasitas
bandwidth besar di area padat pengguna, seperti gedung G. Di sana;. jaringan
nirkabel mengalami saturasi karena jumlah ‘pengguna yang melebihi kapasitas
teknis, mengakibatkan kinerja buruk dan distribusi bandwidth tidak merata.
Masalah™ ini diperparah oleh“lemahnya penetrasi sinyal operator seluler, yang
membatasi pilihan akses.dan.menciptakan celah konektivitas di area tersebut.

Setelah Melakukan Identifikasi Jurnal, Berdasarkan Penelitian 1 (Dwiyatno,
2023) Masih Terdapat Kekurangan Sistem.masih mengandalkan distribusi voucher
secara manual atau pembayaran langsung.-Pada Penelitian 2 (Simpony, 2025),
Pembatasan pengisian ulang hanya sekali sehari, sehingga pengalaman pengguna
buruk dan berpotensi kehilangan pelanggan. Pada Penelitian 3 (Purnama Aji, 2025),
Pengguna tidak mendapat notifikasi tentang sisa waktu voucher Atau kuota hampir
habis, hal"Ini mengurangi kepuasan pengguna. Selanjutnya Pada Penelitian 4
(Sukendar, 2023). Pengguna tidak-dapat.melihat:sisa waktu, riwayat penggunaan,
atau mengganti password sendiri.  Terakhir Pada Penelitian 5 (Ammar, 2025),
Halaman login voucher masih standar tanpa kustomisasi branding. Maka penelitian
kami mengusung judul dimana dari penelitian terdahulu itu akan dikembangkan.

Untuk mengatasi kendala pemasangan fiber optik, solusi yang diusulkan
adalah menggunakan..fiber optik “untuk..mendistribusikan internet _di..daerah
laboratorium telekomunikasi. Sistem ini akan dilengkapi dengan manajemen billing
Mikrotik yang terintegrasi pembayaran digital QRIS, memungkinkan mahasiswa
mendapatkan voucher akses secara mandiri dan otomatis. Berdasarkan urgensi
tersebut, penelitian ini difokuskan pada: 'Perancangan Sistem Billing Wifi Mandiri

dengan Pembayaran di Ruang terbuka Berbasis Fiber Optic'.
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1.2. Perumusan Masalah
1. Bagaimana merancang dan mengimplementasikan jalur distribusi fiber optik

menggunakan media converter (HTB) untuk menghubungkan mikrotik dengan
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Access Point di belakang Gedung G?

N

. Bagaimana cara mengintegrasikan.Mikrotik Hotspot.Gateway sebagai media

penyedia jaringan voucher.hotspot dengan pembayaran digital. QR Code?

w

Bagaimana menganalisis kualitas kinerja infrastruktur jaringanyang.dibangun

dengan standar‘operasional kelayakan?

4

. Bagaiamana hasil pengujian efisiensi performansi pembagian bandwidth yang
diterapkan untuk mengimbangi kecepatan akses Setiap pengguna voucher pada
saat beban jaringan (network load) sedang tinggi?

1.3. Tujuan

Tujuan yang diharapkan :

1. Merancang dan mengimplementasikan infrastruktur jalur distribusi fiber optik
menggunakan media converter (HTB) untuk-menghubungkan MikroTik
dengan Access Point yang berlokasi di belakang Gedung G.

2. Mengintegrasikan = sistem MikroTik Hotspot - Gateway dengan layanan
pembayaran digital (QR Code) guna mengotomatisasi proses pembuatan dan
aktivasi voucher secara real-time.

3. Menganalisis kualitas kinerja infrastrukturjaringan fisik yang dibangun dengan
standar operasional kelayakan.

4. Menguji tingkat efisiensi-performansi-pembagian bandwidth yang diterapkan

untuk memastikan kestabilan kecepatan akses setiap pengguna voucher pada
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saat kondisi beban jaringan (network load) sedang tinggi.

1.4, Luaran

Luaran yang dihasilkan dari penelitian ini adalah:

Prototipe wifi mandiri yang mampu memproses QR Code

1. Infrastruktur Fiber Optik Gedung G, dan dashboard transaksi voucher wifi
berbasis QRIS.

2. Laporan Tugas Akhir

3. Artikel ilmiah
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PENUTUP

1. Kesimpulan

éerdasarkan hasil pembahasan mengenai ‘‘Perancangan Sistem Billing Wi-Fi
’ar\/[andiri dengan QR Code di Ruang Terbuka Berbasis FEiber, Optik”, dapat
giisampaikan bahwa:

-3

eyieyer 11ab

Jalur distribusi fiber optik menggunakant.media converter HTB berhasil
dirancang dan.diimplementasikan, untuk menghubungkan Mikrotik dengan
Access point di belakang Gedung G. Pengujian Rx Power menunjukkan hasil
ideal dan stabil (-14,06 hingga-18,04 dBm pada HTB, -15,29 dBm pada ONU),
jauh'di'bawah ambang batas Loss of Signal (-28 dBm). Dengan hasil pengujian
packet loss pada sisi ONU (rata-rata.8;55%) yang menurut standar TIPHON
masuk kategori "Bagus".

. Integrasi Mikrotik Hotspot Gateway dengan pembayaran digital QR Code

berhasil dilakukan, dibuktikan dengan kemampuan. . Sistem ~memproses
pembelian, aktivasi, dan pemutusan voucher secara otomatis.untuk Paket 1 Jam
maupun Paket 1 GB. Tingkat akurasi mekanisme ini tergolong tinggi, dengan
margin error pemutusan durasi rata-rata 0,28% dan margin error _kuota data
2,34%, serta margin error kecepatan download  dan upload berkisar antara
3,00% - 5,87%, seluruhnya berada dalam rentang toleransi 5 - 10% yang
dikategorikan optimal.

Analisis kualitas "kinerja infrastruktur jaringan terhadap standar operasional
TIPHON menunjukkan hasil parameter Packet Loss (0%) dan Delay (15,87-
16,84 ms) konsisten berada. pada kategori Sangat:Bagus, serta Jitter (0,05.-4,36
ms) berada pada kategori Bagus hingga Sangat Bagus. Namun, parameter
Throughput rata-rata (378,14 - 405,16 Kbps) hanya masuk kategori Sedang.
Dengan demikian, kelayakan infrastruktur jaringan secara keseluruhan tergolong
baik.

Efisiensi pembagian bandwidth pada kondisi beban tinggi (stress test 7
perangkat) menunjukkan performa yang konsisten mendekati alokasi maksimal
di seluruh skenario: Paket 1 Jam mencatatkan rata-rata global 5,54/5,41 Mbps
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(terpusat 1 AP) dan 5,46/5,34 Mbps (terdistribusi 2 AP) dari alokasi 5 Mbps,
sementara Paket 1 GB mencatatkan 10,10/9,61 Mbps (terpusat) dan 10,08/9,59
Mbps (terdistribusi) dari alokasi 10 Mbps. Namun, pada tingkat perangkat
individual ditemukan fluktuasi hingga 4,16 Mbps (Paket 1 Jam) dan 8,18 Mbps
(Paket 1 GB), akibat keterbatasan kapasitas upstream ONT (20 Mbps) saat total
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permintaan 7 perangkat berpotensi menembus 68.- 72:Mbps.

5.2. Saran

Pada pengembangan sistem selanjutnya, disarankan untuk menggunakan

. Access point bertipe outdoor dengan.daya pancar lebih tinggi agar cakupan sinyal

di ruang terbuka menjadi lebih luas dan stabil. Ke depannya, perangkat router
MikroTik yang digunakan dapat ditingkatkan spesifikasinya agar mampu
memproses aliran data lebih cepat dan menampung lebih banyak pengguna secara

bersamaan.
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= Auta: [ID] Jakarta - 10 Gb/s - Smartfren p—
Max: 4.98 Mb/s Max: 6.61 Mb/s Min: 20 ms
hennRetiies ... 111
Technology Provider Network
WiFi 65M Smartfren <unknown ssid>

0~ CEEE

binet
-
n . Auto: [ID] Jakarta - 10 Gbys - Bitsnet -
B 2
w Download & Upload @ Latency
Max: 10.25 Mb/s. Max: 11.99 Mb/s Min: 9 ms
v .43 Mbis 944Mbs Avg14ms /38 ms

-
" - Auto: [1D] Jakarta - 10 Gb/s - Bitsnet -
%
w Download a Upioad © Latency
Max: 10.14 Mb/s. Max: 11.69 Mb/s. Min: 8 ms
A .57 Wbs g 9.63Mbs Avg: 17 ma /it 52m
I e ...
Technology Provider Network
WiFi 65M MyRepublic Accespoint]

Technology Provider Network
WiFi 65M MyRepublic Accespoint]

Pengujian accespointl

-
) Auta: [ID] Jakarta - 10 Gb/s - Smartfren —
¥ Download A Upload 4 Latency
Max: 11.50 Mb/s Max: 13.58 Mb/s Min: 23 ms
Avg: 1037 Mbre Avg 971 Mbrs Avg: 36 ms /it 33 ms
Technology Provider Network

WiFi 65M Smartfren Accespoint1
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192.168.40.250
08:8a:f1:61:28:2a
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+ Connected
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24)
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192.168.40.250
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+ Connected

2.4 GHz
200

40 MHz
2617 MHz

1921168.30.100
(ess]

08:8a:1:61:28:c2
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157008 9

&« RESULTS

© DOWNLOAD

© UPLOAD

RESPONSIVENESS

PING

Jitter 65

00

CONNECTIONS

\ Type

1326 60a® -«

= nPerf
- Uji kecepatan

MULAI U
~

Otomatis: [ID] Jakarta - 10 Gb/s - Smartfren -
¥ Download & Upload 4 Latency
Maks: 20,13 Mb/s ~ Maks: 24.04 Mb/s Min: 28 ms
Rate-rata 17.36 Mbi's Rata-rata; 19.42Mb/s  Rata-rata: 48 ms / Jit: 39
1 i
s oam =
ee= (AT
Teknologi Provider Jaringan
WiFi 96M Smartfren ONU 1 DEPAN LAB

3 RTE——
Bishopee  |@® :
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Pengujian Mikrotik

C:\Windows\System32>ping 192.168.40.1

Pinging 192.168.40.1 with 32 bytes of data:
from 192.168. ) 2 time<ims TTL=64
from 192.168.40.1: bytes=32 time<ims TTL=64
from 192.168.49. bytes=32 time<ims TTL=64
from 192.168.40.1: bytes=32 time<lims TTL=64

Ping statistics for 192.168.40.1:

Packets: Sent = 4, Received = 4, Lost = @ (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Oms, Average = Oms

C:\Windows\System32>ping 192.168.1.3

Pinging 192.168.1.3 with 32 bytes of data:
from 192.168.1.3: byte 2 time<ims TTL=64
from 192.168.1.3: bytes=32 time<lims TTL=64
from 192.168.1. bytes=32 time<ims TTL=64

bytes=32 time<ims TTL=64

from 192.168.1.

Ping statistics for 192.168.1.3:
Packets: Sent = 4, Received = 4, Lost =
Approximate round trip times in milli-seconds:
Minimum = Oms, Maximum = @ms, Average = @ms

0% loss),

139

1326 60a® -«

nPerf

Uji kecepatan

106b

~
= Otomatis: [ID] Jakarta - 10 Gb/s - Smartfren =

¥ Download & Upload 4 Latency
Maks: 18.48 Mb/s ~ Maks: 23.62 Mb/s Min: 27 ms
Rate-rata 1479 Mbi's Rata-rata: 2044 Mb/s  Rata-rata: 45 ms / it

it 46

lslsn
= ::x:x“l..ll.l

Teknologi Provider Jaringan
WiFi 96M Smartfren ONU 1 DEPAN LAB

; § AN KUNCICUSTO SOUNENI 3R0¢
Bishopee @ :

63
9.17 (stable)
build-tim
factory-softw
free-memory:
total-memory: 32.0MiB
cpu: MIPS 24Kc V7.4
cpu-count: 1
cpu-frequency: €50MHz
cpu-load: 2%
free-hdd-space: 6.8MiB
total-hdd-space: 16.0MiB
write-sect-since-reboot: 201
write-sect-total: 5229
bad-blocks: 0%
architecture-name: smips
board-name: hAP lite
platform: MikroTik

roTik] > sy
uptime:
version:
build-time: I
factory-software:
fre
total-memory: 32.0MiB
cpu: MIPS 24Kc V7.
cpu-count: 1
cpu-frequency: 650MHz
cpu-load: 8%
-hdd-space: MiB
total-hdd-space: 16.0MiB
write-sect-since-reboot: 193
write-sect-total: 5221
bad-blocks: 0%
architecture-name: smips
board-na: hAP lite
: MikroTik

46m45s

£
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C:\Windows\System32>ping 192.168.30

Pinging 192.168.30.1 with 32 bytes of data:
from 192.168.30.1: bytes=32 time<lms TTL=64
from 192.168.30.1: bytes=32 time<ims TTL=64
from 192.168.30.1: bytes=32 time<lims TTL=64
from 192.168.30.1: bytes=32 time<ims TTL=64

Ping statistics for 192.168.30.1:
Packets: Sent = 4, Received = 4, Lost = @ (0% loss) |

Approximate round trip times in milli-seconds:
Minimum = @ms, Maximum = @ms, Average = Oms

free-hdd-spac
total-hdd-space: 16.0MiB

write-sect-since-reboo 143
write-sect-total: 5171

bad-blo
architecture-name:

(stable)
2024 11:47:14

spng

143364064515

HEIR) CoreTMA) i5-52000 COU & 220GHz (ot
54 bit Window ouild 19044

- gaebt

140

50m39s
6.49.17 (stable)
Rug/07/2024 11:
6.49.8
€.9MiB
total-memory: 32.0MiB
cpu: MIPS 24Kc V7.4
cpu-count:
cpu-frequency:
cpu-load:
free-hdd-space:
total-hdd-space:
ect-since-reboot:
write-sect-total:
bad-blocks:
architecture-name: smips
board-name: hAP lite

platfor

write-:

version:
build-time:
factory-software:
free-memory: 7
total-memory: 32.0MiB
cpu: MIPS 24Kc V7.4
cpu-count:
cpu-frequency:
cpu-load:
free-hdd-space:
total-hdd-space:
write-sect-since-reboot: 191
write-sect-total: 5219
bad-blocks: 0%
architecture-name: smips
board-name: hAP lite
platform: MikroTik

(stable)
7/2024 11:47:14

Capure File Properties - pengujian poket 1 jom tes 3

fokder\pengupian paket 1 jam s 3 capng

Wireshark - Capture File Properties - pengujan paket

Desils
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Application:
Interfaces

Capture fiter

Statistics
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Average bit
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pture File Properties - penguiian paket 1 gb tes 3.pcapns k-G ties - pengujan paket 1 gb tes 2.pcapng

Name CiANew folder\pengujian paket 1 gb tes 3,pcapng s 2 pespng
Length. 7 L
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¢

Ethemet

6-06-19 14:26:34
9142

N —
) 9
3 o
5583
] =
Q Q
3
3 5
5 35
Q Q
[ =
3 o
< wn
; o
3 S
= Q
A Q
9 S
3 Q9
3 s
1] =
3 »n
o o
o c
3 c
= =
< ==
5528
“ s
1) nd
o c
o <
Q @
E 3
- g
o =)
< -
w
$£85
£ o
<
£ a
: o
5832
s 3
- ~
c Ay
= =
w o
2 g
2. >
a
> 23
9 =
= s
g' o
2 3%
c Ay
= =
Q w
o c
§ i
£ o
= =

) Core(IM) i 2 + ) i-52000
o 64-bit 5 5 H2), build
Applcation: Dumpcap (Wireshark) 4 . 9 ) 44,

Interfaces Intertaces

Interfage Drogped packets Capture filter Linktype s intecface
0 (0 s Wi-Fi
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Statistics Statistics

Captured Displayed Marked
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Average packet size, B
Bytes
Average byte

Average b
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Lampiran 2 Datasheet Alat
Datasheet Mikrotik
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hAP lite

ejieyjer 1363 Yiuya3ijod Jefem Buek uebunuada)) ueyibniaw yepn uedinbuad 'q

*yejesew njens uenefur} neje }nuy uesijnuad ‘uesode] uesinuad ‘Yerwyi ef1ey uesiinuad ‘ uenipuad ‘ueyipipuad uebunuada) ynjun efuey uediynbuad ‘e

The home Access Point lite (hAP lite) is an ideal littie device for your apartment

Jaquins ueyingakuaw uep ueywnjueduaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw buese|iqg °L

-
o house or office.

o

— It supports button triggered WPS, for the convenience of not typing a complicated
o password when somebody wants to have wireless internet access, and can also be
3 r told to change to cAP mode and join a CAPsMAN centrally managed network by
o - the push of a button.

0 4 -

= = Of course, the device runs RouterOS with all the features, bandwidth shaping,

i~ '4 firewall, user access control and many others.

c

- 7 The hAP lite is equipped with a powerful 650MHz CPU, 32MB RAM, dual chain

o 7 2.4GHz onboard wireless, four Fast Ethemet ports and a RouterOS L4 license.

-U USB power supply is included.

Y ’ /

T

c

=]

Power adapter

MikroTik hAP lite
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1.2.1.  Front Panel
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The router's LED is are located on the front panel.
Status Indication
Off Power is off.
off Router/Access Point mode: The router is working normally.
Range Extender/WISP mode: The router is connected to a host or public Wi-Fi.
Flashing slowly Range Extender/WISP mode: The router is not connected to a host or public Wi-Fi.
Flashing quickly The system is starting up, ling firmware, or WPS is in progress.
wn
—
3
=0
—

1.2.1.  FrontPanel

Jaquins ueyingakuaw uep ueyjwnjuesuaw eduey

w

—

3

=0

Q. -

-

o The router’s LED is are located on the front panel.

3 Status Indication

g off Power is off.

oy of Router/Access Point mode: The router is working normally.

e Range Extender/WISP mode: The router is connected to a host or public Wi-Fi.

% Flashing slowly Range Extender/WISP mode: The router is not connected to a host or public Wi-Fi.

o Flashing quickly ~ The system s starting up, firmware, or WPS is in progress.
T

o
T

c

=]
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Datasheet ONU

HG325DAC wisren

1*XPON+1GE(WAN/LAN1)+3GE(LAN)+1POTS+Wi-Fi 5§ HGU ONT

Kay Features:

- XPOM Dual Mode = Suppor full management of HGU devices
= Pug and play,aulo-detecting, fguration = Suppod QoS

= BOZ.11niac dual band WiFl, WIFLFEM module = Suppen IPvAIPvE

Introduction:
HG325DAC (1GE(WAN/LAN1Tp3GE(LAN+1POTS+Wi-Fi 5 XPON HGU ONT) is a broadband access device specally designed 1o meet the
nesds of fied NEWor: operators for FTTH and tripke play services.
The ONT is based on high-perfermanee chip selutions, supparts XPON dual-mede technolegy (EPON and GPON), and 8lso supports
IEEEBOZ 11biginiac WiFi 5 technology and other Layer 2/Layer 3 functions, providing data service for cammier-grade FTTH applications. This
OMU has a FEM madule, which can improve the iransmission power and reception sensitivity of WIFL, making the coverage of WIF] larger. In
addition, the ONT also supports the OAMOMC| protocal, and we can configure o manage various services of the ONT on the VSOL OLT.
The ONT has high reliability. is easy to manage and maintain, and has QoS guaranises for various services. It conforms 1o a series of
international lechnical standards such as IEEES02 3ah and ITU-T G.984.
e )
FEM Chip
1F1AC

Application Chart:

SCAUPC -

/s
=

Compuie 12vDe

O Function Data
+ OAM/OMCI, Telnet, WEB, TRO69

O Hardware Parameter

Dimension 178mmx120mmex30mm(LxWxH)

0&M « Support full management of HGU functions
Net weight 0.3KG by VSOL OLT
Operating  » Operating temp: -10°C~+55°C Connect Support bridge, router & bridge/router mixed
condition + Operating humidity:5%~85% (non-condensing) Mode mode
Storing « Storing temp: -40°C~+70°C . « Support 4 queues
condition « Storing humidity: 5%~95% (non-condensing) 2 « Support SP, WRR, 802.1P and DSCP
:g:’et;r DC 12V/1.5A + Full speed non-blocking switching
P + 2K MAC address table
Power supply 12w + 8full range VLAN ID
Interface 1GE(WAN/LAN1)+3GE(LAN)+1POTS+Wi-Fi 5  Suppart VLAN tag, untag, transparent, trunk,

Data Service translation mode
LED Functions - Integrated port monitoring, port mirroring,
Indicators PR, LOS. PON, 2.4G, 5G, PHONE port rate limiting, port SLA, stc

+ Support auto polarity detection of Ethernet

O Interface Parameter ports (AUTO MDIX)
*+ Support IGMP v1/v2/v3 snooping/proxy and

- 1XPON port{EPON PX20+ & GPON Class B+) MLD v1/v2 snooping/proxy
« 5C single mode, SC/UPC connector
- TX optical power: 0~ +4dBm

* Integrated 802.11b/gin/ac
* Authentication: WEP/WAP-PSK(TKIP)/

POM interface RX sensitivity: -27dBm Wireless WAPZ-PS_K(AESJ
- Overload optical power: -3dBm(EPON) or - + Modulation type:DSSS,CCK and OFDM
* Encoding scheme:BPSK, QPSK,16QAM and
8dBm(GPON) T
« Transmission distance: 20KM
« Wavelength: TX 1310nm, RX1490nm * SIP and IMS SIP
* G.711a/G.711u/G.722/G.729 Codec
. N * Echo cancellation,VAD/CNG,DTMF Relay
= Compliant with IEEEB02.11b/g/n/ac + T.30/T.38 FAX
» 2.4GHz: 2.4000-2.4835GHz 5.0GHz: 5.150- Volp « Caller Identification/Call Waiting/Call
5.825GHz Forwarding/Call Transfer/Call Hold/3-way
& « WiFi:24GHz 2«2, 5GHz 22, rate up to Conference
WIF! interf
Interiace 4 167Gbps,Multiple SSID + Line testing according to GR-909
= TX power: 2.4GHz: 23dBm; 5GHz: 27dBm
« RX power: 2.4GHz: HT40-MCS7 -72dBm, ’ L':;g;;"::g:/'ﬁ':"?nm DS
. by ¢ atic
S e sk td « Static route, DHCP Server
* NAT/DMZ/DDNS/Virtual S
LAN interface « 4*GE, Auto-negotiation RJ45 connectors iriual server
= LAN1 supports WAN mode « Support Firewall
Security + Support Mac filter Based on MAC or URL
Pots interface  1*FXS, RJ11 connector *+ Support ACL
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