BeyondTest IPTV - An Introduction

The Endpoint Quality Measurement Solution in IPTV Network
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Overview - IPTV Endpoint Measurement

BeyondTest IPTV is an Endpoint Section’s Quality Measurement Solution
“HDMI Output based QoE" Measurement” is the Key Feature which Enables Measuring End-User’s experience
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Decoding Based QoS?/QoE Measurement| |Packet Based QoS Measurement
(Video/Audio Deterioration, IP/MPEG TS Quality) (Delay, Jitter, Loss)

HDMI Output Based
QoE Measurement

(Multicasting Monitoring, STB Performance)

The Needs for Endpoint Quality Control gl e el

v" The actual quality of the end user experience can not be measured only by Headend or Network sections
v' As the IPTV service requires more resolution, bandwidth and compression rate, the sensitivity of QoE deterioration has increased

Channel Zapping, An Example - Actual STB’s channel zapping duration (1,641.14ms) is significantly different from N/W Leave-Join duration (16ms)

STB(User Experiencing) Zapping Duration

Previous Channel Stop : 679.71ms Next Channel Shown : 403.12ms Next Channel Start : 558.31ms
IGMP Leave-Join Duration
16ms
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1) QoE : Quality of Experience / 2) QoS : Quality of Service



Features - Broadcasting Monitoring BeyondTest IPTV's Monitoring Bot =

Real-time QoE and QoS simultaneous monitoring is available
(1) Workflow

Features Demo

(@ & 0" oot
STB
FTTTTT o I """"" I """" ﬁNZOE)‘(?TLab

I I
] N/W Packet Monitoring | Video Monitoring |Audio(Loudness) Monitoring J Demonstration Videoclip

e e o e o o o o o o o e e e e e e e e e e e e e e e e e e e e - —

(2) Monitoring Criteria

QoE
Video Quality Audio Quality
Black Screen Freeze Macro Block Loudness Silence

Raises when whole screen remains Raises when screen keeps output Raises when Macro blocks Continuously Measures Raises when audio remains

black same frame occurred for more than N% of the Loudness in LKFS" unit mute

[for more than N ms (milli-seconds)] [for more than N ms (milli-seconds)] screen area (ITU-R BS.1770 Compatible) [for more than N ms]
Uses
|||I. HNII‘|||| ||ﬁ||'|| " — Differential

Remains “J ”“ ! “dh"'l” Framing

QoS
Media Delivery Index (MDI)

Media Loss Rate (MLR) Delay Factor (DL)

Detects damaged packets from Detects Jitter from streaming

MPEG2TS packets Qj NEXTLab



http://gofile.me/3DKUJ/JdG4KiLBH

Broadcasting Monitoring - Necessities for monitoring both QoE & QoS
The video may be broken even if the packet is normal, due to poor encoding

The poor encoding may be caused by
- The Head-end

- The contents itself which already created in low-quality

Common Macro-Block Cases Special Macro-Block Cases
- MPEG2TS packets are damaged - Although the packets are normal, Macro-Block may occur due to other reasons

[0] 2018-07-06 10:52:19 (0 ms)

(1) Head-end Encoding Issue (2) Contents Quality Issue
The content is wrongly encoded at the - The content(vehicle black box’s videoclip) is
Head-end already created in low-quality

P NEXTLab



http://gofile.me/3DKUJ/Y4A6UF7G5
http://gofile.me/3DKUJ/7OP7qhPOF
http://gofile.me/3DKUJ/BGrBPzEIU

Broadcasting Monitoring - Deep-Learning based Monitoring
NEXTLab adopted deep-learning based monitoring technology for continuous detection improvement

Deep-Learning based Macro Block Detection Technology! il ~\
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1) “Method and apparatus for detecting screen broken from real time video streaming” : Korean Patent Registered(10-1849092) & PCT Pending


http://www.nextlab.co.kr:5000/fbsharing/RkTlm1fS

Features - STB Performance Testing

Quantitative Measurement of STB’s performance is available
Co-developed with SK Telecom between 2015~2016

(1) Workflow

:|.? Input Power

N/W Packet | p)

r 1
I I
I I
I I
(2) Testing Criteria
Reaction Delay Channel Zapping
Measures the Ul response from the entire screen or ROl area to the Measures Channel change delay
IR command
. IR Command Previous Channel’s Next Channel’s Next Channel’s
l?r;?s?nﬂ?gc? EJU‘\ F;ﬁ;\iﬂ:ﬁéi:i% %ﬂﬁﬁ;ﬁ;ﬁs:@mz:ﬁﬁ Transmitted Playback Stopped First Still Frame Shown Playback Started

Initial Reaction Time'|

Reaction Complete Time

N/W IGMP

HDMI Qutput A Section B Section C Section
Initial Reaction Timerl
Channel Conversion Time gl

Y

Leave Join

N/W Reaction
Time _, N/W Zapping Time

Channel Zapping Time
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e T |
-
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http://www.nextlab.co.kr:5000/fbsharing/2Uudl3zD

Features - STB Performance Testing (Cont’d)
Quantitative Measurement of STB’s performance is available
(2) Testing Criteria (Cont’d)

Measures both Warm and Cold-Reset Measures Short-term LKFS (S-LKFS) and
Power Line Power Line Initial Logo Home Menu Integ rated LKFS (|'LKFS)
cold s Y ]| |
/ A . TN s e
| :l 40 Lfl'fﬁ “N v Uﬁ\\ W/MTT l‘\ /:&T‘T l\*U
IR Command Cold Reset Complete Time U‘ W \ g J | |
Transmitted Home Menu Appears 50 J ” \ U
Warm Reset

" Warm Reset Complete Time

_
1) LKFS : Loudness, K-weighted, relative to full scale ’ NEXTLab



STB Performance Testing - Measurement Comparison Samples

a)
-

Reaction Delay
(Reaction Complete Time of the
Main Menu Display)

Reaction Delay

(Reaction Complete Time of the

Cursor Movement)

FPT IPTV FPT OTT SK Broadband (SKB) KT LG U+ (LGU)
(Lucas Onc (S335) (BHX-UH400) (IC-1100) (S60UPI)
] e : ssay S | ‘

Cold Reset Delay Warm Reset Delay Channel Zapping Delay IGM[I)’quea?[i\ger;Jom

58,315 @D 19,155
, (42.605)

@ 1574
136 ] @ 17,135
@ @ o P
m B
& o ® > ®

N A >
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R

[Units : ms (milli-second)]

2,043

W reriprv I FPT OTT [ SK Broadband [l KT I LGU

P NEXTLab



Features - STB Function Testing (Test Case based)

Available to test STB’s functions with script based test cases

(1) Workflow
0 ports/
j ; ntest.call_remote( Home, 3) 79.07%
Te_ooz Qperations in ovies h : 3 check = ntest.simple_frame("Frame”,"ROI")
4 4 if check : : gy passed
e a0 : : ntest.call_remote("Home", 3) ] 4 3
oving v | s b 7 ntest.call_remote("OK", 3) ity o el el Bt o 8.40% —
ove tonextPage. nlas page, press Ch- ] g ) - ot toud0%)
e : Press CH-key 5::75;:: previous Page. In first page, press. g ntest.call_remote("0K", 10) = : " Failed
i; r’:t;;t.‘:ﬂ:ck_frame(‘Framel',‘RCI') . f T _: 1;.: ag H2e 2HEE
L3 ntest.sleep(3) » o 10000 s000 -
yntest.call_remcte('Eack", 5) [ 8 Ji¢ ) :ﬁ _
ntest.call_remote("Left", 3)
Convert Hand-written Test Cases into script Execute tests through @ BEYQND TEST IPTV Check the results

(Repeatable testing is possible)

(2) Application examples

Contents Purchase Verify Contents Follow Verify

Test = " e
Case §21 o g8 B b D —
Navigate to the target page using Purchase & S 3 - _ S
IR Generation & Image Matching Playback check Navigate to the Enable ‘Follow’ Navigate to ‘MY’ Check if the following
target content button menu content is shown
Output Pass : if the purchased content has played normally Pass : if the followed content is shown in ‘Following’ list
results Fail : if the purchase is failed or the content has not played Fail : if the followed content is not shown

P NEXTLab



Case Study -

SK Broadband in Korea

NEXTLab has been providing BeyondTest IPTV to SK Broadband since 2014
The Solution’s Quantitative Measurement helped SK Broadband to improve service quality and STB performance

Customer Benefits Earned

{Life Cycle Management at Every
STB Development Process

Y —————— -

Customer Needs
- Manage measurement history

during STB development and
upgrade process

¥

- Upload every STB UI'sQoE test |+ = % !
results = __ ==

L R

- Track issue processing status iy i i
regarding test result & $ U

NEXTLab’s Solution

L . I e R R R R S

________________________________________________________________________________

- New cloud-based STB Ul has

'Optimized Servers & Network by
:Region

'Verified QoE Change Correlation
‘with Servers & Network Load

________________________________________________________________________________

'Improved STB Performance by
lAnaIyzing the Weaknesses
‘against Competitors

________________________________________________________________________________

;Optimized Headend & Network
(Video Monitoring)

‘Met Gov’t Loudness Regulation
{(Audio Monitoring)

- Improve cloud-based Ul quallt

L . I N S

- Usability became major

_————— -

leaded quality deviation by
region and time

<}

————tq-

differentiation factor

-

- Improve STB’s reaction quality

I
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- Improve channel streaming

quality

)

- Compliance Loudness Level |

- 24/7 lterative STB Ul’s QoE

- Upload results to server

- e e e e e e e e e e e e e e e Em e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

testing by region

LN P

- Quantitative measurement .. ™
of STB UI's QoE

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

- Every Channel’s real-time video|jlulgg=-
& audio monitoring nationwide e St :

- 24/7 unmanned monitoring
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Capable Applications - 24/7 Broadcasting Monitoring

- 24/7 Nationwide IPTV Broadcasting monitoring is available

Managemerit Bot

e

Statioy w/ Monitoring option

ohitgring optign

| EE—
Stationw/ Monitoring option

e

-

= RMS - Realtime Monitoring System

B 272t 2553 Main /2LHE 33 53|

S4t157] : MBC 0T | 54 287 : KBS e~ S 387 :
T

B RTRESC 7
N D8
K

.\_,6-.

54H437] : JTBC

W, / Monitoring option
ﬁﬁ Headquarter

-~ Regional N/W Terminals

Monitoring status can be checked at once on the website of the ‘Management Bot’

I MBC Q
=, | MBC SBI &k Q
27 MBC M Q

Monitoring Period | 00:23 ~ 04:31 (30" July, 2018)
Target Channels | VTV6(0023~0431)

(FBEEERR] [k Seieen] Frseana NoSional

Detected at  Error type

00:24:31

00:27:05

47" Macro Block
(04741 ‘o Packet Loss)|

00:48:32

00:51:08 @

-50:, Macro Blo
01:50:40 | (o pack

Macro Bloc!
W/ Packet Loss

Checking monitoring status & Getting report from the Management Bot’s website

P NEXTLab



Capable Applications - STB Verification Center

- Collecting test results and performing issue tracking are available
- You can compare test results or get Insights through the automated reporting

1 pr— :
o i g 8 7% 4w avuR ——
™ . B o omatin B et B et : ] 1T L o —
B onomeriin B o hero W pe tAle 3
e SRR ' R
.

Reporting Feature

ampg @
1T
TS

tei?ﬁiﬂfts} - Test results are automatically reported and compared
Management Bot =
Stations
(Base or w/ Performance x -
testing option) g -

Issue Tracking Feature
Failed Test Cases are registered as Issues and tracked

P NEXTLab



Appendix. About NEXTLab

Innovative Testing Solution Provider since 2012

Core Competencies - Automated Testing & Quality of Experience(QoE) Measurement

44.44ms 55.56ms ’ '

L 86.13FPS 90.22FPS 66.32FPS

24.43FPS 44.82FPS 46.09FPS

for IPTV STB for VR Headset for Vehicle Infotainment

Video Streaming Monitoring (2014) _ Air and Touch Gesture Testing (2015)
. Video Based Accuracy, Latency (2017)
Set-Top box Ul/UX Testing (2016) UX and Force-Touch (2016)

History - Delivered to Korea’s major Manufacturers & Service Providers

Introduced IPTV Streaming Monitoring Solution Introduced IPTV Set-Top Box Test Solution
(Delivered to SK Broadband) (Delivered to SK Broadband)

2012 / 2015 ./ 2017
.\ 2014 ‘\ 2016 .\

Founded at July 12th Introduced Vehicle Infotainment Test Solution Introduced VR Headset Test Prototype
Introduced Smartphone Test Automation Software (Delivered to LG Electronics)

(Delivered to LG Electronics) Qj NEXTI_ab




Direct Inquiry : Sungmin Kim (Director)
smkim@nextlab.co.kr
+82-10-9328-0336

9 Location

oth floor of JS Bldg., 22 Seoun-ro,
Seocho-gu, Seoul, Korea

INNOVATION

WITH

NEXTLab

Email

sales@nextlab.co.kr

@ Website

www.nhextlab.co.kr
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