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Handshake / Protocol
Throughput
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7 .Application

6.Presentation

5.5ession

4. Transport '?r\:\rllughput Testing
3.Network gt\-:-l\r’;itivity Testing
2 Data Link |—= o

MAC Handshake Testing

PHY Testing
Frequency,Power,EVM...

Arki Cluster CWT is a system level testing.
PHY testing is a board (module) level testing
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Traditional Golden Radio Testing Power Meter

Access Point
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State of the art -> CWT Testing

CWT Tester DUT



o2, - WLAN / BT Testing

€3 Bluetooth

Miracast
DIRECY —

€3 Bluetooth

Apple CarFlay

VIDEO / AUDIO

AUDIO



CWT WIFI Testing
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Probe

Authenticate Request

Beacon
Authenticate Response

Associate Response Associate Request

1. Establish Link Function Check %

2. Handshake Stability Check
3. Throughput testing System Performance Overview

4. Sensitivity Testing Quality Guaranty /:@r
of(wilE) ) cwt [ N‘?‘




CWT Bluetooth Testing

Car Infotainment System Scenario

Virtual Phone Link

Mobile Phone CWT Tester

9 Bl ue too t h@ Free Fielgi/llcrophone Speaker % ;:7’:‘,\'\:-."

— B -3

Artificial Mouth Microphone
1. Bluetooth Paring Function Check
2. TX Power Measurement .
- | 3. Throughput testing Stability Check
C\Wc 4' Sensitivity Testin System Performance Overview
' y 9 Virtual Phone BT link

5. HFP Link (Virtual Phone Link)

6. Audio Check Quality Guaranty



CWT Bluetooth Profile Support

Car Infotainment System Scenario

Bluetooth Link

<4

Virtual Phone CWT Tester 8 Bluetooth
Application Profile Description
(% Hands Free HFP Hands Free Profile
Phone Book PBAP Phone Book Access Profile
4 ) Message MAP Message Access Profile
ﬁ MUSIC A2DP  Advanced Audio Distribution Profile

AVRCP Audio/Video Control Profile

\

‘ Mobile Phone Control  SPP  Serial Port Profile
HID Human Interface Device
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Handshake - Link Established
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Analyzing the protocol stack

Std: N/A Rate: N/A Fraq: 2412 GHz || SSID: N/A IP{ap): N/A IP(sta): N/A
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Throughput Architecture

LAN : .
WLAN _.-"7 iPerf Client 2

iPerf Server 2 192.168.100.1 anet |
Access Point |

Station Station
192.168.100.20 192.168.100.30



CWT Throughput Architecture

CWT Tester
S R
LAN
< GHz Ethernet >
| 192.168.100.30 192.168.100.1
Station Access Point

LooP TEST SCENARIO -LAN+WLAN

$

€emmmmmmmmmmmmcmmmmmmmmmm———- Q
DUT TX Rate
WLAN .
- DUT RX Rate 192.168.100.1
192.168.100.30 .
Station Smart Light

Access Point MODE
LoOoOP TEST SCENARIO -WLAN+WLAN

OPTION : CWT LOOP Throughput HW required



Throughput Data

Rate 802.11 spec

802.11a/g (20 MHz Bandwidth)

Rate Modulation FEC Rate Data Rate

1101 {13) BPSK 1/2 6 Mbps

1111(15) BPSK 4 9 Mbps

0101 (5) QPSK 12 12 Mbps

o111 (N QPSK 3/4 18 Mbps 0111011010101110101010110101010111101010
1001 (9) 160AM 1/2 24 Nbps . .

1011 1) 1507 24 36 Vbps - Setting Different 802.11a/b/g Rate
001 (1) 640AM 23 48 Vops - Setting Different 802.11n/ac MCS
0011 (3) 640AM 3/4 5¢ Mbps

- Setting TX Power at AUTO MODE

802.11n 802.11ac

MCS Modulation FEC Rate Data Rate (SISO: 1 Stream, Short Guard Interval)
20 MHz 40MHz | 20MHz  40MHz | BOMHz | 160MHz |
0 BPSK 3¢ 7.2 Mbps 15.0 Mbps 7.2 Mbps 15.0 Mbps 32.5 Mbps 65 Mops
1 CPSK 1/2 14.4 Mbps 30.0 Mbps 1£.4 Mbps 30.0 Mbps 65 Mbps 13C Mbps
2 CPSK 34 21.7 Mbps 45.0 Mbps 21.7 Mbps 45.0 Mbps €7.5 Mbps 195 Mbps
3 160AM 1/2 28.¢ Mbps 6.0 Mbps 28.9 Mbps 60.0 Mbps 730 Mbps 25C Mbps
1 16QAM 3/ 43.3 Mbps 90.0 Mbps 43.3 Mbps 90.0 Mbps 95 Mbps 380 Mbps
S 6<QAM 2/3 7.6 Mbps 120.0 Mbps 57.8 Mbps 120.0 Mbps 260 Mbps 525 Mbps
6 64QAM 3¢ 65.C Mbps 135.0 Mbps 65.0 Mbps 135.0 Mbps 292.5 Mbps 585 Mbps
7 64QAM V6 72.2 Mbps 150.0 Mbps 72.2 Mbps 150.0 Mbps 325 Mbps 65C Mbps
8 256CAM J/¢ 66.7 Mbps 160.0 Mbps 390 Mbps 76C Mbps
Y 256QAM 56 200.0 Mbps 433.3 Mbps g66./ Mbpe




802.11 Datarate in Automode

200 Mbps

w 802.11ac MCS9

Access Point

802.11ac  MCS®6 135 Mbps

eee————

802.11ac MCS 3 60 Mbps

802.11ac MCS 0 15 Mbps




Throughput Testing

Wifl-Tester

) Sid: 802.11n Freq: 2462 GHz ||SSID: kun
Arki C luster

‘ IP(ap): 192.168.1.1

IP(sta): 192.168.1.14 HPOWRX.

Mode: Station ||CH: 11 Rate: 1 Mbps

MAC(ap): 00:23:54:7a:41.d0

MAC(sta):

FD-

04:#0:21:11:2b:ee || Power TX: 30 dBm

Iperf Command iperf ¢ 192.168.1.17 P 1-i 1 -
Iperf Mode

© Client server address
Parallel Streams

@ Server |istenport 1 B Client Limit

Num Connections

B Compatibility Mode W Print Mss
Transmit 1 ® 2 O
Output Format | Adaptive Bir

Report Interval

Test Mode B

Test Port

T

Type of Service = None

Bind to Host

B Pve

0 1CP

B Buffer Length

B window Size

B Max Segment Size

Start Iperf

B TCP No Delay
@ UDP

UDP Bandwidth
B UDP Buffer Size

B UDP Packet Size

[a]

@ Access Point
@ Sniffer

STANDARD

FUNCTION

Mode

Config
Connect

Protocol

Throughput

Sensitivity

UTILITY




Sensitivity Testing

ICMP
>
< |
ACK
DUT
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01110110101011101010101101010101110011011100011010011010100110001101010

CWT sends ICMP to DUT (Internet Control Message Protocol)
DUT sends acknowledgment message (ACK) to CWT

CWT sends ICMP at decreasing power (from -25dBm to -90dBm)
CWT counts ACK to present PER in the testing



Sensitivity Testing

Rate: n/A

Froq: N/A S$SID:| 1) Phone & v |[IP{ap): N/A IP(gta): N/A —G: D—

Deta Rate: N/ A

CH: /A || MAC(ap): N/A MAC(sta): 04:F0:21:19:e0/2 Dut Pwr RX: /A Pwr TX: 20 dém
Sensiivi: -55dBm BT
; ; | | <D STANDARD

MODE

FUNCTION

Contig

Conncct

Prctocol

Throughput

-020.0 Channel list

PER Increasing

Go/Nc Go
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TX Powe

r Decreasing™" e

IP 172200100 Packet Count: 20 |Packet Size:! 512 |bytes Timeout:| 200 © ims

Max Power:  -26.0 . MinPower: | -66.0 . Power Step: 1.0 - | PER Thresho'@: | 100
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@ Developer

Streaming Server
Smart TV
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Streaming with ID3 metadata Mlgast Q
OTT Box

Streaming with Subtitles and CC

Streaming with various qualities
180P ,360P ,480P ,720P ,1080P . . . .
<+ RTSP - Real Time Streaming Protocol Testing

<+ MPEG DASH Testing
<+ HLS - HTTP Live Streaming Testing



Wireless Video Streaming Test

CWT 802.11 Tester

I
> B by |
Load Test Stream = e .

41447165(1119950

Frame code test pattern
30 frame / sec
user define frame / sec

AOIl Camera Link

AK CWT test Frame DD1

"

< Barcode coding in the test video frame C\W< é
<+ User define the coding rate

< Camera module auto detect the barcode

< Test video frame delay and loss in transmission



Lip-Sync Test arkd & uster

HUMAMN PROGRE

CWT 802.11 Tester

Lip Sync Test Pattern

MIC Link

Audio AOI Camera Link

< Flash white block with 1KHz Audio Tone in every 1sec
< AOI Camera module detect the white block ®
<+ Test Microphone detect 1KHz Audio Tone CWi </>
% Application Module calculate the audio & video delay time |
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Question?
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www.arki-cluster.com

www.dingxt.net
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