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Try it out!

Data Saving mode should be available in
Settings on your latest Android build



Problem & opportunity

Excerpted from

PRD
User feedback highlights that users recognize Duo’s high quality, however that comes at the cost of

higher data usage.

® Users in developed markets skew towards generous, unlimited data plans and are more likely to

be less sensitive to usage
® Incontrast, users in developing markets skew towards prepaid plans, purchasing and rationing

data packets by the week or day

We can offer different kinds of users control over their quality / data consumption and help more
users experience the simple, high quality video communication that is just right for their personal,
economic circumstances This can:

® Re-affirm the ‘high quality’ Duo brand, extending this perception to low data usage scenarios
® Create a sticky reason for users of other video calling apps to switch to and prefer Duo
® Unlock new users of video calling altogether, by reducing the data required to make a high

quality video call


https://docs.google.com/document/d/1lKDTSDgM_kpPw4cjWZ58OgmJQiG4Sh1-nLopzD4ZO9E/edit

User needs

Users in certain markets, like Brazil and Philippines, care
acutely about how much data they use on mobile devices
and how much it costs.

We can allow users more discoverability and transparency
in how they control the data they use with Duo, adapting
to their needs and lifestyle, and thus enabling longer and
more frequent calls on Duo.



User stories

® User Ais on aprepaid plan, and wants to minimise data usage when they’re making calls
on a cellular connection to reduce cost

® User B makes video calling at home on wifi, but is in a busy household where others are
using the network at the same time (eg. netflix, gaming). He wants to minimise data usage
on wifi to not take up the house’s available bandwidth (Note: very common emerging
markets use case where neighbouring houses will often share a single wifi access point)

® User Cisonacellular connection, video chatting with her kids who are showing off their
latest lego creation. She wants to increase the quality of the video during the call so she
doesn’t miss out on this special moment.



Proposed MVP solution

Global settings as universal place to change before call and in-call
Show quality degradation by using “live preview”

Active reminder for people who turn on “Data limit” during call

If setting “Data limit” iss off, users can change it during call but as P2
option

If caller’s “Data limit” is on we will notify callee that quality is degraded
(need research)

“Data limit” on would have different parameters for different
countries based on expectations

We're not going to show data information after call



Current data settings in Duo

App open
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Current Limit Data
control. Not clear what
it means or is doing
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< Settings

Knock Knock

ON/OFF
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< Settings

Knock Knock

Limit mobile data usage [

Limit mobile data usage

Notifications

Blocked numbers

Phone number
+1 425-625-8544

Google Account
alivingston@google.com

Remove Google Account from Duo

Delete Duo account

Debug settings
on

Notifications

Blocked numbers

Phone number
+1425-625-8544

Google Account
alivingston@google.com

Remove Google Account from Duo

Delete Duo account

Debug settings
On

Making a test call, effect of
Limit Data not implemented
on one sided control




How we can improve data settings

Language is unclear and Settings are by default To take have an impact,
lacks information on what ON, but the effect and settings have to be

is actually happening data usage are not symmetrical for caller and
“under the hood” apparent callee on each call

ON

@) Kl

Jack Jill

OFF

Jack Jill

Limit mobile data usage [ ]

ON




Open questions on current statistics

@® Because it’s on by default, how many people disable this in settings?

® How many people disable this in settings in specific countries that we are
targeting?

® Do we have any data on patterns of users who disable and enable this feature
multiple times?

@® Do we have data onretention of users who enable or disable this feature?



Why not a granular slider?

It conflicts with Duo’s principle of simplicity

It’s not clear what the visible effect would be

It can create multiple unnecessary states of users

It has a level of granularity that is unmotivated from
our research

Continuous (Active)

—

Sliders work best when the
specific value does not
matter.

- Nielsen Norman
Group



MVP Designs



User adjusts Data
Saving globally in
Settings

When not in a call, the user
opens Settings. They can adjust
data limits, and can preview the
effect on the picture to inform
their preferences.

Rationale

We will show an example
preview to approximate to
users how the picture will be
affected. While showing a ‘live
preview’ my be added in the
future, today throttling data
limits on and off may not have
any visible effect. An example
preview lets us control this and
lets users make more informed
trade offs.

—

Settings Data Saver off (default) .5 second
backward/forward loop
imGp 3 0 "l i 8:02 1 mGp 3 0 "l i 8:02
& Settings < Data Saving mode ©]
Knock Knock
On
Low Light mode

Automatically helps others see you better

Data Saving mode
off

Blocked numbers

No blocked numbers

Account
pmajernik@google.com + (425) 650 - 6723

ON preview

Debug settings
< 9 Data Saving mode .
Changes video quality to limit data usage
on mobile networks & Wi-Fi. People

About, terms, and privacy you call also save data.

< @® [ ] < @® [ ]

Data Saver on

1 mGy 3 0 "l i 8:02

& Data Saving mode ®

OFF preview

Data Saving mode

Changes video quality to limit data usage
on mobile networks & Wi-Fi. People
you call also save data.

< @® [ ]



The nitty gritty

3 0 u 8:02

ON preview

Data Saving mode .

Changes video quality to limit data usage
on mobile networks & Wi-Fi. People
you call also save data.

< @ ]

Essentially, we are restructuring the model of the default state to an OFF default model
for mobile, while keeping bitrate the same. This offers particular users most concerned
with data usage far more control and impact (150kbs), while for the most part leaving the
quality for Data Saving OFF the same. We differentiate on Wifi as well, because in certain
markets there exist Wifi plans with a pay per amount structure.

Save data ON (default) Save data OFF
Duo’s current limits ® ®
150 kbs 512 kbs 1.7 mbs
New limits ® ®
Save data ON Save data OFF (default)

Data Saving mode off - Mobile network: 512 kbps
Data Saving mode on - Mobile network: 150 kbps
Data Saving mode off - Wifi Network:

1.7 Mbps

Data Saving mode on - Wifi Network: 384 kbps



Press for the Data Saving mode MVP launch

Androidpolice.com 4/10/19

Google Duo rolls out better data saver mode for mobile and WiFi connections

9to5google.com 4/10/19

Google Duo rolling out Data Saver feature, sacrifices video quality to limit data usage
for both parties

Phonearena.com 4/11/19

Change to Google Duo app saves users from overages and throttled data speeds
even when using Wi-Fi

Theapplegoogle.com 4/11/19

Google Duo Adds Data Saving Feature For Android


https://www.androidpolice.com/2019/04/10/google-duo-rolls-out-better-data-saver-mode-for-mobile-and-wifi-connections/
https://9to5google.com/2019/04/10/google-duo-data-saver-rollout/
https://www.phonearena.com/news/Duo-gets-improved-data-saver-mode-that-includes-Wi-Fi_id115209
http://theapplegoogle.com/2019/04/google-duo-adds-data-saving-feature-for-android/

V1 Designs

Multiple data setting options



Data Settings
V1changes

3 0 4l @ 8:02

ON preview

Data Saving mode .

Changes video quality to limit data usage
on mobile networks & Wi-Fi. People
you call also save data.

4 @ [ ]
MVP - reference

3 B 30 u 8:02

& Data Settings

Preview: Optimize

Save data Optimize Best quality

Automatically balances video quality and data
usage on mobile networks & Wi-Fi (default).
Learn more

V1 - new )

“Data Saving mode” becomes
“Data Settings” - scaling to
three settings and maybe more

Same Preview design as MVP
w/ different resolutions

Repeating setting label over
preview, mitigating against
segmented buttons that truncate
on large text phone settings

Segmented button sanctioned,
spec’d, and in use by Gmail
mobile density picker

“Learn more” moves to bottom for
better user visibility and follows
conventions we still use



Conforms with
a standard

Rationale

There is no need to reinvent the
wheel, especially shipping fast
and gathering data for
continual improvements. We
needed a three option
segmented control. Gmail's )
current implementation of this, Choose a view
which also has controls and a
preview of their effect, can be
repurposed precisely for Duo.

Gmail layout picker

Default Comfortable Compact

3 04 u 8:02

Preview: Save data

Save data Optimize Best quality

Changes video quality to limit data usage on
mobile networks & Wi-Fi. Learn more

A
@
|

.

Duo



lllustration

(GIF for illustration only;
see build on device for
actual preview)

Save data Optimize Best quality

Automatically balances video quality and data
usage on mobile networks & Wi-Fi (default).
Learn more

4 @ |

V.

GIF



Data Settings - Chooser

L 3 0% u 8:02
& Settings

Knock Knock
on

Low Light mode o

Automatically helps others see you better

Data Settings
—> 9

Optimize (default)

Blocked numbers

No blocked numbers

Account
pmajernik@google.com + (425) 650 - 6723

Debug settings

About, terms, and privacy

imoe 3 0 4 u 8:02

Preview: Save data

Save data Optimize Best quality

Changes video quality to limit data usage on
mobile networks & Wi-Fi. Learn more

4 @® | |

V.

I8y 3 0 " i 8:02

Preview: Optimize

Save data Optimize Best quality

Automatically balances video quality and data
usage on mobile networks & Wi-Fi (default).
Learn more

<

V.

I8y 3 0% i 8:02

Preview: Best quality

Save data Optimize Best quality

Does not limit data useage, providing best video
quality on mobile networks & Wi-Fi. Learn more

Users can quickly jump to preview each setting and its effect on picture




Settings language

Rationale
The language and especially the segment labels each are intended connote positive
effects for the user groups distinct interests and concerns.

For the most increased data limit, instead of “Low resolution”, “Lower quality”, or
even “Limit data”, we decided on “Save data”, a phrase hypothetically comforting to
users with a limited data plan (with testing to come).

Unlimited data conversely attracts those with value prop tailored to people with
unlimited data plans and a focus on ‘best picture always’.

Preview: Save data Preview: Optimize

Preview: Best quality

Save data Optimize Best quality Save data Optimize Best quality
Changes video quality to limit data usage on Automatically balances video quality and data
mobile networks & Wi-Fi. Learn more usage on mobile networks & Wi-Fi (default).

Learn more

Save data Optimize Best quality

Does not limit data useage, providing best video
quality on mobile networks & Wi-Fi. Learn more



Data Settings
“Optimize” as default

Rationale

The default state upon feature
launch will be “Optimize”, as it
sacrifices little quality and
meets most users’ needs.
Testing will inform future
decisions and designs. Instead
of a “Reset” button, which
would be overkill for three
settings, we will hint at the
suggested optimal setting here
with the text “(default)”, and
possibly in the preview Ul.

3 04 u 8:02

& Settings

Knock Knock
On

Low Light mode

Automatically helps others see you better

Data Settings
Optimize (default)

Blocked numbers

No blocked numbers

Account
pmajermnik@google.com + (425) 650 - 6723

Debug settings

About, terms, and privacy

VS

3 04 u 8:02

& Settings

Knock Knock
On

Low Light mode

Automatically helps others see you better

Data Settings

Save data

Blocked numbers

No blocked numbers

Account
pmajernik@google.com + (425) 650 - 6723

Debug settings

About, terms, and privacy

a
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Promotional & first-run education

New Data Settings

Duo offers a customizable way to choose
your preference of data usage when making

video calls
<4 @ | ]

Clicks “Show me” from
homescreen launch

N

i8Ge 3 0% u 8:02

< Data Settings

ahy

New Data Settings

Choose between three options to
set how much data you use on calls

Got it

Save data Optimize Best quality

V.

Adapted GrowthKit edu Ul
- Clicks “Got it”

imop 3 0% u 802

< Data Settings

Preview: Optimize

Save data Optimize Best quality

Automatically balances video quality and data
usage on mobile networks & Wi-Fi (default).
Learn more

Lands in Data Settings

imop 3 O

& Settings

Knock Knock
On

Low Light mode

Automatically helps others see you better

Data Settings
Optimize (default)

Blocked numbers

No blocked numbers

Account
pmajernik@google.com + (425) 650 - 6723

Debug settings

About, terms, and privacy

[

N

u 8:02

Navs back through Settings UlI,
reinforcing how to change later



Next steps



Data Settings entry point flow
Future implementation with new in-call controls

* In-call designs by zhoubailiang@

18wy 3 O "4 i 8:02

& Data Settings

Preview: Optimize

Best quality
Changes video quality to limit datsysage ga

mobile networks & Wi-Fi. Learn more

Savedata = Optimize

Savedata  Optimize | Best quality

Does not limit data useage, providing best video
quality on mobile networks & Wi-Fi. Learn more

Videooff  Addpeople Data Settings )

< ® ] < ® ]
During a call; Taps to invoke Taps Data Settings Changes setting Previews effect; Returns to call;
Taps to invoke second control layer from “Save data” to clicks ‘Back” (bypasses interim Ul)

controls “Best Quality”



Data Settings entry point flow

Future implementation with new in-call controls - ALT

* In-call designs by zhoubailiang@

Datasettings

3
Ly

Savedata  Optimize | Best quality

Does not limit data useage, providing best video
quality on mobile networks & Wi-Fi. Learn more

< ® ]

Changing Data Settings while in a call - an inset
overlay version with a dismiss “X” button and hint at
the call in background; differentiated from navigating
to Data Settings normally



Appendix goodies



Data and apps audit



WhatsApp - iOS

@search il =

Edit (g
Chats Settings
Broadcast Lists New Group

0 712318
Yes - on text. | only have 100 texts so |
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NO Fri night hotel 1817
dalisre sdded Starred Messages
® Jerusalem Tour FriT1/10  11/8/17 () natsapp webrpeskeop
You were added
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[ Jointis B secoun
Chats
@ notifications
Data and Storage Usage
0 Hep
Tell a Friend
O & P © O &

Thelivingston
Hey there! | am using WhatsApp.

7 1%

@search il = 11:26 AM 7 0%

{ Settings  Data and Storage Usage

MEDIA AUTO-DOWNLOAD

Photos Wi-Fi and Cellular
Audio Wi-Fi
Videos WiFi
Documents Wi-Fi

Reset Auto-Download Settings

Voice Messages are always automatically downloaded for the
best communication experience:

CALL SETTINGS

Low Data Usage

Lower the amount of data used during a WhatsApr
on cellular.

Network Usage

Storage Usage

C
{

5

stas settngs

@seafh wl = 11:26 AM 7 0%

{ sfttings  Data and Storage Usage

MECA AUTO-DOWNLOAD

Wi-Fi and Cellular
Wi-Fi
Wi-Fi
Wi-Fi

Reset Auto-Download Settings

Voice Messages are always automatically downloaded for the
best communication experience:

CALL SETTINGS

Low Data Usage

©

Lovier the amount of data used during a WhatsApp call
on cellular.

Network Usage

Storage Usage

o

{

stas cas settngs

@ search il = 11:26 AM 7 1%

¢ Data and Storage Usage Network Usage

MESSAGES

Sent 9
Received 5
Bytes Sent 204 KB
Bytes Received 271KB
(CHAT MEDIA

Bytes Sent Zero KB
Bytes Received Zero KB
STATUS MEDIA

Bytes Sent Zero KB
Bytes Received Zero KB
WHATSAPP CALLS
Outgoing 0
o %

st cols crets settnos

@ search il =

1126 AM TN @Seach il T 1126 AM 7 e
{ Data and Storage Usage Network Usage { Data and Storage Usage Videos

Bytes Received Zero KB

Never

WHATSAPP CALLS Wi-Fi v
Outgoing o Wi-Fi and Cellular

Incoming 0

Bytes Sent Zero KB

Bytes Received Zero KB

Total Time 0 seconds

TOTAL BYTES

Sent 204 KB

Received 271KB

Reset Statistics

Last Reset: Never

O & O S
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Scrolled down



WeChat - Android
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WeChat (1)
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Q + WeChat (1)
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[ad My Posts
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< Settings

Account Security @ED

Notifications
Do Not Disturb

Chat

About

Help & Feedback

WeChat Services ©

Switch Account

0 V.

W 1146
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< General

Landscape Display
Enable NFC

Language

Text Size

Photos, videos, and files
Manage Discover

Assistaqq Features

Data Usage

0 V.

W 1146
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< DataUsage

From 2018918

Mobile Network

0 9.4 a11:46

Clear

094 @ 11:46

Clear Traffic Data

Traffic data cannot be recovered once
deleted. Continue

Cancel  OK




Android data toggles

i Phone on vibrate
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GoogleGuest Bluetooth
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Y
Flashlight Auto-rotate
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Mobile data Data Saver
LTE
.
4 Google Fi
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Do not disturb

Battery Saver

4+

Airplane mode
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GoogleGuest

¥

Flashlight

Mobile data
LTE

4 Google Fi
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Bluetooth

Auto-rotate

Data Saver

©

Do not disturb

Battery Saver
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Airplane mode
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Android data usage settings
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& Network & internet aQa o <  Datausage aQa o
WirFi
¥ Googlecuest ° 13.83
OO MBused
4 Mobilenetwork o5 D
Google Fi
18 days left
(¢]
Data Saver
Hotspot & tethering
Mobile
4 Airplane mode Mobile data °
Advanced
¥ VPN, Private DNS App data usage
Data warning & limit
WicFi
WiFi data usage
3.10 GB used Jan 22 - Feb 19
< ® a < ® a
304 MWOO - coOOvLn
&  DataSaver aQ o

Use Data Saver °

Unrestricted data
2 3pps allowed to use unrestricted data hen
Data Saveris on

@ Tohelpreduce data usage, Data Saver pre
vents some apps rom sending or receiing

oova

& App data usage aQa @

eb 10 - Mar 9

13.83 MB used

305 mMOO -

Feb10 Mar 10
Carrier data accounting may differ from

device accounting

Google Play services

& oo

Chrome
e n
< ® a
304BWO6 - oovis
& DataSaver aQ o

Use Data Saver 3

Unrestricted data
2 3pps allowed to use unrestricted data hen
Data Saveris on

@ Tohelpreduce data usage, Data Saver pre
vents some apps rom sending or receiing

rently using can access data, but may do so
less frequently. This may mean, for example,
thatimages donit display until you tap them.

rently using can access data, but may do so
less frequently. This may mean, for example,
thatimages donit display until you tap them.

305 M@MOO - LUNCE U ]

& App data usage aQa @
‘ Chrome

Feb 10 - Mar 9 v
Total 422MB
Foreground 361MB
Background 628 kB

Background data
Enable usage of mobile data in the
background

Unrestricted data usage
Allow unrestricted data access when
Data Saver s on

306 m@OO - LUNCE U ]
& Datawarning & limit aQa o
App data usage cycle
Set data warning [ )

Data warning
2.00GB

Set data limit

Data warning and data limit are measured

by your device. This may be different from
cartier data.

306 mMOO -

Limiting data usage

Your phone will turn off mobile data
once it reaches the limit you set

Since data usage is measured by your

phone, and your carrier may account
for usage differently, consider setting
a conservative limit.

Cancel  OK




Data settings models in ‘data heavy’ apps

Verizon LTE 4:04 PM

X Settings
YOUTUBE
Restricted Mode Filtering
Play HD on Wi-Fi only \
Watchon TV
Content Location

Stats for Nerds

Notifications

PRIVACY

Clear watch history
Pause watch history
Clear search history
Pause search history
Terms & privacy policy
UPLOADS

Upload quality

YouTube

793 53%m

Don't filter

United States

1080p

Verizon LTE 4:15 PM 103 51%M

STREAMING QUALITY

Stream quality

Automatic (Recommended)
Normal

High

Extreme

Download quality
Normal (Recommended)

High

Extreme

N: For You « The Shins
" eees Aulole ®

I\

Your Library

Verizon LTE 3:58 PM

790354 m

£ Autoplay

Autoplay videos begin automatically as you scroll

Videos use more da
when your videos af

han other stories on Facebook, so choose
lay here.

CHOOSE WHEN VIDEOS AUTOPLAY:

On Mobile Data and Wi-Fi Connections
On Wi-Fi Connections Only v

Never Autoplay Videos

If your battery is low we turn autoplay off.

Facebook

®ee00 Verizon LTE 4:02PM

( Cellular Data Use

Use Less Data

Instagram

703 53%m

«©



Data settings models in ‘data heavy’ apps

eee00 Verizon LTE 4:23PM EREL B eecooverizon LTE 4:20 PM 79} 49%M " eeecoVerizon LTE 4:01PM 70} 54% M
Cellular Data Usage < Manage 4 Data usage Done
These settings affect all of your Twitter accounts on
re data.nData us an ve this device.
Filters O
Image previews O
Set Automatically
‘ Travel Mode () VIDEO
Off (Wi-Fi only) Video autoplay Wi-Fi only
= Friend Emojis High-quality video Wi-Fi only
Permissions
Medium SICRECE
Ad Preferences
Media storage 17 MB
High
Web storage 77.9 MB

Unlimited

Netflix Snapchat Twitter



Iconography

Google Material Icon audit

‘ \ Device: data usage

Actions: settings input antenna

Actions: settings cell

0 »

/a Action: perm data setting

1 I I Device: signal cell alt Communications: cell wifi

& W)

°0 o
:.:. Image: grain Communications: import export
— P . . .

= = Image: tune m AV: high quality

!ﬂ Image: compare c.‘ Notification: network check






“Data Usage” icons in the wild
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Iterations & ideas



Reference: Today - Data Saving mode notifications
(as of 032719)
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1 Outgoing - connected call
Toast
3 seconds




1 Outgoing call
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2 Outgoing call

340 mE M@ O -

/ £
PllAg

EucyYu

Your video.is visible
Data Saving mode is ol

Current build

Video calling...

Lucy Yu

R
f
Y|

4 Quality: Save dal

#

Smile! Knock Knock is on.
Your video is visible.

Video calling...

Lucy Yu

4 Quality: Optimize

q

’74

Smile! Knock Knock is on.
Your video is visible.




3 Outgoing call

340 M EMOQ -
—
/V (‘eﬂing...
ucy. Y
Your video.is visible
“*  DataSavingmode is ol

Video calling...

Lucy Yu

/o Data: Save data

Video calling...

Lucy Yu

/o Data: Optimize

~
-y

r

4@

=

Smile! Knock Knock is on.
Your video is visible.

Smile! Knock Knock is on.
Your video is visible.

Current build



4 Outgoing call
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5 Outgoing call
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Current build

7

Anton Volkov
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4 Save data

Smile! Knock Knock is on.
Your video is visible.
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Anton Volkov

Video calling mobile ‘
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4 Optimize

Smile! Knock Knock is on.
Your video is visible.
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Anton Volkov

Video calling mobile ’

4 Best quality

Smile! Knock Knock is on.
Your video is visible.
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Alt icons

/

Joy

Connecting

Data Saver mode is on

Cancel

Joy

Video calling mobile:

Q DpataSaver

Smile! ‘Knock-Knock' is on
Your video is visible

«~» Endcall

Joy

Video calling mobile:

—_
<+ DataSaver

Smile! ‘Knock-Knock' is on
Your video is visible

«~» Endcall

Joy

Video calling mobile:

// Data Saver

Smile! ‘Knock-Knock' is on
Your video is visible

«~» Endcall

Joy

Video calling mobile:

&> DataSaver

Smile! ‘Knock-Knock' is on
Your video is visible

«~> Endcall




Data Settings - Picker

inw 3 0% u 8:02
& Settings

Knock Knock

on

Low Light mode o

Automatically helps others see you better

Data Settings
Optimize (default)

Blocked numbers

No blocked numbers

Account
pmajernik@google.com + (425) 650 - 6723

Debug settings

About, terms, and privacy

Added ‘advice’ language for to help users choose

3 0 % u 8:02

Preview: Optimize

Save data Optimize Best quality

Changes video quality to limit data usage on
mobile networks & Wi-Fi. Ideal for limited mobile
data plans. Learn more

4 O ]

R

& Data Settings

Preview: Optimize

Save data Optimize Best quality

Automatically balances video quality and data
usage on mobile networks & Wi-Fi (default).
Learn more

<4 ® |

3 0% u 8:02

V.

3 0% u 8:02

Preview: Best quality’

Save data Optimize Best quality

Does not limit data useage, providing best video
quality on mobile networks & Wi-Fi. Ideal for
unlimited mobile data plans. Learn more







