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Lampiran 1. Dokumentasi Pengambilan Data Pengukuran

Pengukuran pada kondisi tanpa interferensi, jarak client 1 meter
dengan access point

Pengukuran pada kondisi interferensi co-channel dan adjacent channel
secara bergantian, jarak access point yang menginterferensi sejauh 1
meter dari access point utama
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Pengukuran pada kondisi interferensi co-channel dan adjacent channel
secara bergantian, jarak access point yang menginterferensi sejauh 2
meter dari access point utama

Pengukuran pada kondisi interferensi co-channel dan adjacent channel
secara bergantian, jarak access point yang menginterferensi sejauh 3
meter dari access point utama
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Pengukura pada kondisi interferensi co-channel dan adjacent channel
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Lampiran 2. Dokumentasi Aplikasi Wavemon, iPerf3, dan MATLAB

hanif@hanif-K46CM: ~
ra@ (Ralink STA, WPA/WPA2), ESSID: "Archer_cC20", nick: "MT7610U_STA"
link quality: 100% (160/160)
-46 d;m (0,03 uW)
-72 dBm (0,06 nW)

ratio: +26 dB

RX: 7.031 (1,62 MiB), invalid: ® nwid, ® crypt, ® frag, @ misc
TX: 859 (84,91 KiB), mac retries: 0, missed beacons: ©

mode: Managed, access point: 50:C7:BF:BE:55:F7

freq: 5,805 GHz, channel: 161, bitrate: 135 Mbit/s

power mgt: n/a

retry: nfa, rts/cts: off, frag: off

encryption: C531-7DB7-7BA8-F953..1B-F971 (128 bits), open [1] (1 other key)

mac: 50:3E:AA:E4:91:E7, ip: 192.168.0.101/24

~ hanif@hanif-K46CM: ~

[;rcher_CZB 50:C7:BF :BE: ] -49 CH 5805
2Co-Channel D G 106 - CH 5885
2Adj-Channel [ 8 - CH 45
2GRAMESBARUG6 - :50:00 1€ -86 ch 2462 Manage
/Napitupulu : -88 ch 2442 z Managed,
: ch 6 437 Managed,
ch 6, 2437 RE T
ch : 24 Managed,

:JE:lch /Sq descll5/2GHz : JEVE] ch#6 (2), ch#161 (2), ch#7 (1)
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hanif@hanif-K46CM: ~

Interface -

Interface rao|
Cisco-style MAC addresses off
Scan sort type Chan/Sig

an sort in ascending order off
Statistics updates 500 ms
Histogram update cycles 4
Level meter smoothness B %
Dynamic info updates 10 s

Level scales -
Override scale autodetect off
Random signals off
Low threshold action Disabled
High threshold action Disabled

- Startup -
Startup screen Info screen

configuration

Erefs E
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Lampiran 3. Source Code MATLAB Simulasi BER pada Modulasi
QAM dengan channel AWGN

% Uzer Defined Fuactions vszed ia this Files are
T 22p ——> Serial te Parallel Codawversicon
T p2s —-> Parallel to Zerial Coaverslon

clear all;
cloase all;

bitz = 1.26;
m=qg = rouad(rand(l . bits}}: T Generating Random Bit Stream
= [4 L6 64 256]: % M-ary
for j=1:4
F mmmmm e e e e e ——————— Ty ==mecee e e e e e e e e e e e e e e e ——————— ®
% lLB-0AM Modulation
bits zvm = log2 (M({j}}: T Bits per Symbol for M-ary
=y Lx = s2p(m=q,.bits =y} T SZerial to Parallel Conversion for DAM
H Tx = modem.gammed(HM*, M{j}, "PHASEOFESET®, O, "SYMBOLORDER®, °BIMARY®,
"INPUTTYPFE", "BIT"}; T Generate
Handle for Modulation
gam_tx = modulate (H Tx,svym_tx}; T Modulation
e e e e e e e e e e e CHANNEL = e o o o o e o o o o o o o o o o o o o =

Eb Ho = C:i:z20y
MR = Eb Mo + 10*logll(leg2 (M{j}}}: % Finding
out SHE from Eb/Ho

for i=l:lenqgth (Eb_ Mo}

gqam_il = awgi [gam tH EHR(L}, "meazured’ }y T Adding AWGH

% QAM De-Modulation

gam k¥ = p2s (gam o}

H_Rx = modem.gamdemod('M*, M({{}, 'PHRSEOFFSET®
"OUTPUTTYPE", "BIT"};

gy rx = dempdulate (H Bx,qam rx};

Z, "SYMBOLORDER®', "BINARY',
Geilerate Handle for Modulation
Modulating data te [QAM

ol gl ~

% Svmbols to M=g Coaversion

maq rx = plsz(sym_Ex} .
meg_¥x = msg ¥rx(l,l:length(m=g}}:

[ErrBitz BER(L,]}] = zvymerr (meg_rx mzg}; T Calculating BER by comparisson of Rx
and Tx m=g

%% Plot of BER wes Eb/No
and

and

zsemilogy (Eb We BER({:,l},'r—+',Eb No,BER(:,2}, b-v',Eb No BER(:,2},'v-=',Eb Wo,BER(: 4}, '™
=



BE&
67
Y]
7]
i+
71

73
74
1%
16
17
78
10
B
Bl
B2
B3
B4
BS
BE

Ba
BS
1
5l
52
53
54
)
6
57
|
]

legend{"M=4", "M=16", "M=64°, "M=2%6"}
title["BER for QAM u=zing AWGH channel'};

vlabel ("BER"}

xlabel {"Eb /Mo

gri

d;

[dBE] "}

function p_data = slp(s data, N}
1l = leagth(z data}:
mode = mod (L1, M},
if mode ~=
2 add = zerps(l ,H-mode};
data

and

al=a

data

and

= [& data = add].:

= = data;

M = leagth(data} fH:
p_data = reshape (data,N,H}:

aof Parallel

function =_data = pZz (data}
datal = data(:};

and

s_data

datal._ ":

Channels
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Tabel Data Analisis Interferensi Co-Channel dan A djacent Channel terhadap kualitas jaringan Wi-Fi pada Freluensi ISM 5.8GHz dengan standar

Tabel Perhitungan dan Analisis Data Penelitian

Lampiran 4.

802.11ac
Kondisi Tidak Ada Interferensi
Fengularan Analisis
. SMR . . SMR
Jarak AP | Chanoel | RSST | Noize Percobaan | 1Pecfd Up | iIPect? Down | (Pecfa .
Tntecfevensi | AP Sistern |(dBem)|(dBem) ng__kmww_ag PecfKe | Mbi) | (M) | Rete _umqﬁmwmms EbMNOL x ] Qx| BER 236-0AM
x 16 48 | -T2 26 _ 83.5 B33 0 26 18.67 | 1.326] 0.0925 0043359375
Kondisi Interferensi Co-Channel
Fenguluran Analisis
. SNR . . SMR
Jarak AF | Chanoel | RSST | Moize FPercobaan | iPecfd Up | iPecf? Down | iPecf3 R
Co-Ch AP Co |(dBemy|(dBem) Pengukuran Pecf Ke (Mbis) (Mbi) Retr Perhitungan |EWND| = 2(x) | BER 236-00AM
(dB) (dB)
I _ 54.5 54.4 [
I 4% 1 -67 ] 2 68 67.8 1] | 7.3 1037 | L9897 | 0013925 | 00746484375
I 3 646 644 0
2 _ 48.2 44 3
2 16 -4 | -85 21 2 618 6.7 0 21 1367 | 1134 | 0012835 | 00601640625
2 3 52.6 52.4 0
3 _ 57.5 57.4 [
3 38 | -8l 23 2 52.1 52 [ 23 1567 | L2014 0011235 | 00526640625
3 3 51.6 514 2
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Tabel Trara Analisis Interferensi Co-Channel dan Adjacent Channel rerhadap kualiras jaringan Wi-Fi pada Frelmensi TSM 5.8GHz dengan standar
E02.11ac

Kondisi Tnrerferensi Adjacent Channel

Fengokuran Analisis

Jarak AP | Channoel | RSST | Noize SNR Percobaan | iPecf3 Up | iPecf Down | iPecf3 mz.m

adi-ch | AP Adj |rdBa|dBm) ﬁmgﬂ_www_ag PecfKe | Mbie) | (Mbisy | Rew Eﬂmwmﬁ EbMNO| = | Qx| BER 236-QAM
I I 64 68.9 0
I 42 | -65 23 2 633 68.2 ] 23 1567 | 1214 ] 0011235 | 00326640625
I 3 63.2 63 0
2 I 44 484 2
2 157 -46 | -58 22 2 634 63.3 0 22 1467|1175 012 05625
2 3 544 54.3 0
3 I 6.65 6.63 152
3 40 | -63 25 2 50.% 50.8 0 25 1767 1.29 | 0.0486 00462 1875
3 3 64. 1 4 0
I I 17.5 |74 78
I 520 T4 22 2 5.08 5.06 306 2.9 1437 | 1171 | 0012080 0056623
I 3 2.95 2.94 455
2 [ 1.3
2 14% -4 | 67 23 237 23 1367 | 1214 ] 00112335 | 00326640623
2
3
3 47 | -70 23 23 1367 | 1214 00112335 | 00326640623
3
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Tabel Drata Analisis Interferensi Co-Channel dan Adjacent Channel terhadap koalitas jaringan Wi-Fi pada Frekuensi ISM 5.8GHz dengan srandar
Eli.11ac

Kendisi Interferensi Co-Channel dan Adjacent Channel

Pengulauran Analizis
Jarak AF | Chaonel ] SNR . - SNR
. REET | Moize Percobaan | iPect3 Up | (Pecfd Down | (Pecf3 ;

Co n_wu:: Adj-|AP MM_.n_m: (B (dBen) ﬁm:w%m_wwam: Perf Ke Mbra) Mbra) Rete ﬁmnﬂ_n_ﬁm_wm.m: EbNO| = x) BER 236-0AM
_ _ 445 4 48 465
_ 45 | 63 |7 2 894 5.96 |28 |7 867 | 0954 | 017005 | 0.0THTI 09375
_ 3 413 412 36
2 Co - 16] _ 795 793 ]
2 Adi - _m.“q -44 | B3 % 2 524 5.21 304 % [1.67 | 1048 | 01473 00656875
2 3 399 398 4
3 _ 6. | 6.9 1]
3 47 | -68 21 2 58.5 58.3 ( 21 1367 | 03] 0012835 | 00601640625
3 3 Bl.5 B3 (
_ _ | 7.6 | 7.5 245
_ -4 -59 (] 2 6598 6.36 255 (] 1067 | 1002 | 0015815 | 00741328125
_ 3 .73 .72 485
2 Co - 16] | 13,1 13,1 64
2 Adj - _&w, -45 | -64 Y 2 502 5 294 % [1.67 | 1048 | 01473 00656875
2 3 4.42 4.4 381
3 .12
3 42 | 83 21 21 1367 | 1134 0012835 | 006016406235
3
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Lampiran 5. Tabel Q Function

E&CE 411, Spring 2009, Table of Q@ Function

Table 1: Values of Q(z) for 0 <z <9
0.00 0.5 2.30 0.010724 1.55 2.6823x107% || 6.80 5.231x107 12
0.05 0.48006 | 2.35 0.0093867 1.60 2.1125x107% || 6.85 3.6025x 1012
0.10 0.46017 || 240  0.0081975 4.65 1.6507x10°% || 6.90 2.8001x10 12
0.15 0.44038 || 2.45 0.0071428 470  1.3008x10~% || 6.05 1.8264x10"12
0.20 0.42074 || 2.50 0.0062097 475  1.0171x10°% || 7.00 1.2708x10-12
0.25 0.40129 || 2.55 0.0053861 4.80 7.9333x10°7 || 7.05 8.9450x 1013
0.30  0.38209 || 2.60 0.0046612 4.85 8.1731x10°7 || 7.10 6.2378x 1018
0.35 0.36317 || 2.65 0.0040246 4.90 4.7918x10°7 || 7.15 4.3380x 10718
0.40  0.34458 || 2.70 0.003467 41.95 3.7107=10~7 || 7.20 3.0106x 1013
0.45 0.32636 || 2.75 0.0029798 5.00 2.8665x10°7 | 7.25 2.0830x10~13
0.50 0.30854 || 2.80 0.0025551 5.05 2.2001x10°7 | 7.30 1.4388x10~13
0.55 0.29116 || 2.85 0.002186 5.10 1.6083%10~7 || 7.35 0.9103x 10~
0.60 0.27425 || 2.90 0.0018658 5.15  1.3024x10°7 || 7.40 6.8002x 1014
0.65 0.25785 || 2.95 0.0015889 5.20 0.9644x10°% || 7.45 4.667x10° 1
0.70  0.24196 || 3.00 0.00134599 525  7.805x10°% 7.50 3.1900x 1014
0.75 0.22663 || 3.05 0.0011442 530 5.7901x10°% | 7.55 2.1763x 10~ 1
0.80 0.21186 || 3.10 0.0009676 5.35 4.3977%107% | 7.60 1.4807x 10~
0.85 0.19766 || 3.15  0.00081635 540  3.332x10°% 7.65 1.0040x10~ 14
0.90  0.18406 || 3.20 0.00068714 5.45 2.5185x107% | 7.70 6.8033x10~1°
0.95 017106 | 3.25 0.00057703 | 5.50 1.899x10°% | 7.75 4.5946x10°1°
1.00 0.15866 | 3.30 0.00048342 5.55 1.4283x10~% || 7.80 3.0054x10-1°
1.05 0.14686 | 3.35  0.00040406 5.60 1.0718%10°% | 7.85 2.0802x10~12
1.10  0.13567 | 3.40 0.000336893 5.65 8.0224:x10°7 || 7.90 1.3945x10°1°
1.15  0.12507 | 3.45 0.00028029 570  5.9904>1077 | 7.95 0.3256x 1016
1.20  0.11507 | 3.50  0.00023263 575 4.4622x%107% | 8.00 6.221x10°16
1.25 0.10565 | 3.55  0.00019262 5.80 3.3157x107% | 8.05 4.1307x10~18
1.30  0.0968 3.60 0.00015911 5.85 2.4570x107% | 8.10 2.748x10°16
1.35 0.088508 || 3.65 0.00013112 || 5.90 1.8175x10% || 8.15 1.8196x10° 16
1.40 0.080757 || 3.70 0.0001078 505 1.3407x<10~? || 820 1.2010x10-18
145 0.073520 || 375 88417x107% || 6.00 0.8650x 1019 || 825 7.0107x10-17
1.50 0.066807 || 3.80 7.2348x1075 || 6.05 7.2423x10710 || 8.30 5.2056x 1017
1.55 0.060571 || 3.85 5.9059%<10°° || 6.10 5.3034x10°1° || 8.35 3.4131x10°17
1.60 0.054799 || 3.90 4.8006x107° || 6.15 3.8741x10°1° || 8.40 2.2324<10°17
1.65 0.049471 || 3.95 3.0076x107° || 6.20 2.8232x10°19 || 845 1.4565x10°17
170 0.044565 || 4.00 3.1671x107% || 6.25 2.0523% 10719 || 850 0.4705x 1018
1.75 0.040059 || 4.05 2.5600x<1075 || .30 1.4882x1071% || 8.55 6.1544 1018
1.80 0.03593 || 4.10 2.0658x1075 || 6.35 1.0766x1071% || 8.60 3.9858x 10718
1.85 0.032157 || 4.15 1.6624x1075 || 6.40 7.7688x 101 | 8.65 2.575x10718
1.90 0028717 || 4.20 1.3346x107° || .45 5.5025x10° 1 || 870 1.6504x 1018
1.95 0.025588 || 4.25 1.0689x107° || .50 4.016x10"1 || 875 1.0668x1018
200 002275 | 430 85390x10°% || 6.55 2.8769x10°1 || 8.80 6.8408x 101
2.05 0.020182 | 4.35 6.8060%x107°% | 6.60 2.0558x 10~ || 8.85 4.376x1071°
2.10 0.017864 | 440 54125x107% || 6.65 1.4655x10~1 || 8.00 2.7923%10~1°
2.15 0.015778 | 445 4.2035x107% | 6.70 1.0421x 10~ || 8.05 1.7774x10-1°
220 0.013903 | 4.50 3.3977x10°% || 6.75 7.3923x10°12 || 9.00 1.1286x10 1
2.25 0.012224




Lampiran 6. Datasheet

0 tp-link

AC750 Wireless
Dual Band Router

Upgrade to AC Wi-Fi for Fast
Connections

| Archer C20

Specifications

Hardware

LAN Ports, 1*10/100Mbps WAN Port

- Ethernet Ports: 4*10/1

+ Buttons:

+ Dimensions {W x DxHY 9.1 X 5.7 x 1410 {230 x 144 x 35mm)

Pawer  Reset
%
_E% =
§ 7 S
Power Rl Emersat Emorrat
QIO JWPS WAN Port LAN Ports

O

300Mbps + 433Mbps
Dual Band Wi-Fi

@ Easy Setup

Wireless

+ Wireless Standards: IEEE 802.7 Tac/n sHz, IEEE 802.11bfg/n

Frequency: 2.46Hz and 5GHz

+ Signal Rate:

Hz Up to 4330bps
2.4GHzUp to 300Mbps
Reception Sensitivity:
5GHz

11a 54M: -T6dBn; 11ac VHT20 MCSE: -70dB:

Tae VHTA0 MCS8.-65.50Bm; 17ac VHTSO M . -87.5dBm
24GHz

76dBm 11N HT 20 MCS7: -74dBm:

11g 54M:

Th HT40 MCS7: -7 1dBm

isable Wireless Radio, WDS B

+ Wireless Function: Enat
WM, Wireless Stal

Wireless Security: 64/728-bit WEP,WPA M WPAZ WPA-PSK/

WPAZ-PSK o

121

@ Superior Coverage



Specifications

Software

WAN Type: Dynamic |P, Static IP, PPPoE, PPTR (Duat Access), L2TR(Dual
Access), Bigpond

DHCP: Server, DHCP Client List, Address Reservation

Quality of Service: WMM, Bandwidth Control

Port Forwarding: Virtual Server, Port Triggering, UPnP, DMZ

Dynamic DNS: DynDris, NO-IP

Access Control: Parental Control, Local Managemenl Control, Hosl st
Access Scheduls, Ruké Management

Firewall Security: DoS, SPI Firewall, IP Address Filter/MAC Address
Filter/Dornair: Filter, IP and MAC Addreas Binding

Protocols: IPv4, IPvb
Management Agcess Control, Local Management, Remole Menagement

Guest Networke 2.4GHz guest netwaork, 5GHz guest network

E[]  For more information, please visit
bl wip-link comiprod

orscan lhe QR code lefl

wer-C20 him!
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Others

- Certfication

CE, FCC, RoHS, Wi-Fi

- System Requirements

Microsofl Windows 10/8.1/8/7/VislafP/Z000/NT/ISSE MAC OS5,
NetWare, UNIX or Linux

Internet Explorer 11, Firefox 12.0. Chrome 20.0. Safan 4.0, or other
Java-enabled browsar

Gatle or DSL Modem
Subscription with an Internet Service Provider (fer internet access)

- Environment

Operating Temperature:0C~40C (32T ~104°F)
Storage Temperature: -40C~707T {-40°F ~1587F)
Operating Humidity: 10%~98% non-condensing
Storage Humidily: 5%~30% nen-condensing

- Package Contents

Wireless Rouler Archer C20
Power Adapter
RJ-25 Ethermel Cable

Quick Installation Guide

‘radus: mames s facerierks o~ rralste-ed Lademarkss G ohiir ruspactva bikers Na garl & the specilicath vy as momuned (amy oo o By any meane

e il i s o 0 sbsnk bl i, et Dbtk s nb i e ol (4001 b e

i) e,

www.ip-link.com

el Archer G20
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TP-LINK'

AC600 Wireless Dual Band
USB Adapter
Archer T2U

@ Features:

* Selectable Dual Band connections for lag-free HD video streaming
and gaming

« ACE00 (433+150) Mbps wireless speed with 802.11ac
« Atiny way to get speedy next generation Wi-Fi connections

« WPA/WPA2-PSK encryptions provide your network with active
defense against security threats

« Bundled utility enables easy management
= Compatible with IEEE 802.11a/b/g/n/ac
« Supports Windows 8/7/XP

@® Description:

TP-LINK's Archer T2U Is an AC600 Wireless Dual Band USB Adapter comes with the next generation Wi-Fi standard -
802.11ac, 3 times speeds of wireless N speeds, providing selectable 5 GHz and 2.4 GHz bands for the latest standard and
backward compatibility to existing Wi-Fi network. With 433Mbps wireless speeds over the crystal clear 5GHz band or
150Mbps over the 24GHz band, the Archer T2U is the superior choice for seamless HD streaming, online gaming and other
bandwidth-intensive tasks.

@ Specifications:

Interface USB 20

Dimensions (W X D X H) 1.6%0.7%03 In. (41x19.5x8.7mm)
Antenna Type Omni Directional
Wireless Standards IEEE 802.11a, |EEE 802.11ac,

|EEE 802.11b, IEEE 802.11g, IEEE 802.11n
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AC600 Wireless Dual Band USB Adapter Archer T2U
Frequency 33z
5GHz

11ac: Up to 433Mbps(dynamic)
11a: Up to 54Mbps{dynamic)

Signal Rate 24GHz
11n: Up to 150Mbps({dynamic)
1 lg Up to 54Mbps(dynamic}
11B: Up to 11Mbps{dynamic)
EIRP <20dBm (EIRP)
5GHz: 24GHz:
11a 6Mbps: -94dBrm 11b 1Mbps: -99dBm
112 54Mbps: -78dBm 11b 11Mbps: -91dBm
Reception Sensitivity 11n HT20 MCS0: -94dBm 11g 6Mbps: -94dBm
11n HT20 MCS7: <77dBm Hg 54Mbps: -77dBm
11n HT40 MCS0: -92dBm 111 HT20 MCS0: -95dBm
11n HT40 MCS7: -74dBm 11n HT20 MCS7: -76dBm
11ac VHT80 MCSO: -89dBm 11n HT40 MCS0: -92dBm
11ac VHT80 MCSS: -64dBm 11n HT40 MCS7: -73dBm
Wireless Modes Ad-Hoc / Infrastructure mode
Wireless Security Support 64/128 bit WEP, WPA-PSK/WPA2-PSK802.1x
Modulation Technology DBPSK, DOPSK, CCK, OFDM, 16-QAM, 64-QAM, 256-0AM
Certification CE, FCC, RoHS
Wireless Adapter Archer T2U
Package Contents Resource CD
Quick Installation Guide
System Requirements Windows 8/7/XP 32/64bits
Operating Temperature; 0°C~40TC (32 F~104F)
Envifonment Storage Temperature: -40'C~70°C (40°F ~158F)
Operatm Humidity: 109%-~90% non-condensing
Storage umld : 506~90% non-condensing
@ Diagram:
Package:
‘ " ‘ L - AC600 Wireless Dual Band USB Adapter
Archer T2U
mmf:-ﬂ’jrv?gmpw mw::r!‘.:::nzfamm - Quick Installation Guide
i i - Resource CD
B o
Related Products:
saHz 2.40Hz - AC1200 High Gain Wireless Dual Band USB Adapter
2 Archer TAUH
- AC1200 Wireless Dual Band USB Adapter
Archer T4U
- AC600 High Gain Wireless Dual Band USB Adapter
Archer T2UH

y
T BT S e e == www.tp-link.com




