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LIME Background

» Internet ubiquity, faster broadband
access

¥ Enhanced content / datacasting,
iInteractivity

¥ Early attempts: web browsers in TVs
= |ean forward problem
= inadequate user interface
only remote controller: no mouse/keyboard

LIME:
Lightweight Interactive Multimedia Environment



LIME Background

Standards:

.
.
.
.

X

W3C CSS TV
CEA-2014: Developed by CEA (USA)
MHEG: used in UK (red button)

BML: used extensively in Japanese
Digital TV (ISDB)

LIME: ITU-T Recommendation H.762
¢ consented in 2009

* uses BML and Web standards
» targets IPTV



LIME design considerations

» Synchronization among multiple sources
» Simplification of navigation (no mouse)
» Rendering tailored to TV
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LIME (ITU-T H.762) %

LIME

» LIME: “Lightweight Interactive Multimedia
Environment (LIME)"

¥ Based on common Web-practices like
HTML, CSS, DOM and Javascript (=
ECMAScript)

» Easy integration of Video (both Linear
streaming and VOD)

F Suitable for different types of Terminals;
e.g. TV set, STB, Mobile phone, PC, etc.

¥ Agnostic as to the DTV standard

» Content from ATSC, DVB, ISDB can
be used with LIME

H‘ﬁME over DVB is being discussed at



Overview of ITU-T
Recommendations for IPTV

Home networking Applications and end-systems
H.750: Metadata for IPTV Services H.721: IPTV Terminal (Basic)
H.622.1: Req & Arch for
IPTV Home networks H.770 : IPTV Service discovery H.761: Ginga-NCL
H.740: Application Event Handling H.762: LIME
H.763.1: Cascading style sheets for IPTV services
ITU-T H.762
LIME for IPTV
Architecture, requirements, network Quality of Experience
Y.2007: NGN Capability Set 2 H.701: Content Error-Recovery
Y.sup5 IPTV Service use cases G.1080: IPTV QoE
Y.sup7 NGN Release 2 Scope| G.1081: Performance Monitoring
Y.1910 IPTV Functional Arch G.1082: Improving robustness of IPTV performance

Y.1901 IPTV Service Requirements

Security and Content Protection

X.1911 Req & arch for IPTV security




ITU-T IPTV Standards

IPTV domains

ITU-T IPTV end-end solution

Content Service Network
provider provider provider H.700 Series

i
IPTV set-
. top box

Web server User agent

provides LIME renders LIME
documents documents

TV
PC

Mobile




IPTV Terminal w/LIME support
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ITU-T H.762 LIME

International Telecommunication Union
ITU-T H.762
TELECOMMUNICATION (12/2009)
STAMNDARDIZATION SECTOR

OF ITu

SERIES H: AUDIOVISUAL AND MULTIMEDIA SYSTEMS

IPTV multimedia services and applications for iIPTV —
IPTV multimedia application frameworks

Lightweight interactive multimedia environment
{LIME) for IPTV services

Recommendation ITU-T H.762



MAFR Recommendations

H.761 (Ginga-NCL for IPTV)

H.762 (LIME)
< <
. D> >
S = = MAFR.13(HTML for IPTV)
MAFR.8 3 = =
(MHEG-5 for =G|l E > : :
IPTV) < || § | marrsEcm MAFRA(CSS LIME defines profiles for

ascript for

IPTV)

MAFR.5(DOM for IPTV)

- HTML
- ECMASCript
- CSS

for IPTV}




LIME HTML Extensions

r bevent and beitem

Event control. Events sent from the station
to the receiver to trigger an action. E.qg.
synchronize contextual data with main
content stream (e.g. sports statistics).

¥ body& invisible
switches off the document to let main
service (usually a TV program) undisturbed

¥ onfocus/onblur attributes of div& p&
span& object& address the lack of a
mouse



LIME XHTML Profile

Elements

Attributes

Core Attnbutes

1d

class

Fvents Attributes

onchick

onkeydown

onkeyup

Style Attributes

style
Core Modules
body %Core. attrib
%eStyle. attrib
Text Module
br %Core.attrb
%oStyle.attnb
drv %Commeon. attrib
P %eCommon. attrib
span %oCommon. attrib
Hypertext Module
a %Common. attrib

accesskey onunload
href mput&  |onfocus
Forms Module onblur
mput %Core.attnb onchange
%sEvents. attrib Metamformation Module
%aStyle. attrab name
accesskey content
disabled Scrptmg Module
readonly seript SIC
maxlength Style Sheet Module
type link href
value LIME Extension Module
mputmode bevent |1d
charctertype bettem  |1d
Object Module type
object  |%Common. attrb onoceur
data es_ref
type message group
Intrnsic Events Module 1!
iy onblus message_1d
onfocs message version
body&  [onload ool il

language tag

tune_mode

object 1d

subscrbe

bodyd

mvisible

divée

accesskey

onfocus

onblur

pd

accesskey

onfocus

onblur

spand:

accesskey

onfocus

onblur

objectd

streamposition

streamstatus

remain

accesskey

onfocus

onblur

 \ Extensions
(7 elements)




LIME Script Profile

Subset of ECMAScript in LIME-script
profile is limited to eight objects
» global
» Object
» Function
» Array
» String
» Boolean
» Number
» Date



LIMEScript Profile Extensions

Browser pseudo object functions

EP functions setPrograrbe latme Time() wsRootCertificateExisting )
epgiretEventStart Tirne() 13BeingBroadc ast() getRootCertifiacte[nfol)
epgietEvertDuration) lockIvIoduleCmivIeraoty) Recerer audio control
epg T uner) unlockvIodule Onlvlemary() playRormSound)
epz Tune ToDocmmenti) setCacheProrits) Troer functions
epglsFeserved]) cetIRDITN) sleetl)
epgReservel) getBrowserVersiond) setlntervall)
epgiCance IR eservation) setPrograrml D) clearTirnen))
epgBeclsHeserved() getfctrreDlocurmenti) pause Timer)
epzBecResarvel) lockS creeni ) resune T irne))
epzRecCancelR eservation) unlockS creen) setChurrertDatelvloded)

Interaction channel setBrowsersuppon() External character functions

comruunication TCPAP TanchDocurment() ToadDRCS()
setloF Pararas() lannchDiocumentBestricted () Dther functions
getlSFParams() Uit Docurasnt]) — T
connectPPF() setFreeContentshvlermory) subDatel)
cornnectPPPWithISPParamms() Esuppotedledial) addDate(
disconnectPPF() detectComponernti) forrat umben)
getlomnectionT ype) lockvIoduleCmlvIeroryEax) Closed caption display control
=[PConnected) ok lodueOrlvisrmory ) functions
trasroat TextDataCherIP () rlockd v odulesCrllermonyt) setClDisplaystatus()

Diperational control functions zrtLockedivlodulslnfol) getCrDsplayStates)
reloadf ctmreDocument et Drowerstatus() getCCLanguage Statusi)
gty isResidenth ppVersion] Extensions:

8 cateqgories




LIME CSS Profile

» Extended properties for
» Color
» Resolution
» Aspect ratio
» Navigation assuming a remote controller



LIME CSS Profile

border-style

Background

back ground-1mage

Visual formatiing
model

back sround-color- inde x

back sround-repeat

postion

horder-thp-color-mdex

Font

left

horder-nght-color-mnde x

font-faradly

top

horder-haottom-color-mmd
B

font-size

width

horder-left-color-mde x

font-weight

height

resolution

Media type

Text

z-1ndex

displary-aspect-ratio

(Hrnedia

text-align

line-height

arayacale-color-mde

Box model

letter spacing

display

ha-1nde x

Iargm

white-space

Other visual eflecis

HaE-11p

padding-top

padding-right

Pseudo class/ Peeudo
element

visthility

hane-doam

paddimg-hottom

-actrve

arrerflowy

hae-left

Fadding left

foous

Extensions

na-1zht

horder—andth

clut

nzed-key-list

color mde x




LIME Examples



LIME datacasting example

News
Interactivity bitEeiiEr
via focus :
selection liiiiie
On-demand portal
Oup NET | JIPN DEN | CMR P w D G
Netherlands | 1-0 | 2-0 6 2 0 3
Japan |j 0-1 1-0 3 1 0 0
. . Denmark |] 0-2 2-1 3 1 0 -1
Interactivity via
color buttons Cameroon | 0-1]1-2 0100 -2
Standings @EEREED  \vyPage
(__Green ) (_Yellow )

LIME

"( document

*- Linear TV

Synchronized
contextual data
from LIME

server




LIME Remote Controller example

Color
PTV buttons
Remote
Controller
Up Down
Right Left
Arrow
buttons

“d”
Button



LIME datacasting example

TV Program

News |

Weather ||

Traffic i| TV Program

On-demand portal !l

=222
T a0
£ £ =
R
MRy

LIME datacasting example
Transition from Linear TV to Datacasting



LIME datacasting example

News |

Weather | |

e |’ TV Program

On-demand portal ||

Royal
Cup

AC 1-0 Cl

: . LY 1-0 KP
TV Program KB 1-2 FR
LF 0-0 KS

Summaries: AC || KB || LY
1 1

Transition from a Linear TV program to another program
while datacasting is enabled






Public Info Board on IPTV
(Bus traffic Info)

Widget implemented with LIME (ITU-T H.762) for traffic information

¥ Check the route on the map
¥ Traffic condition of the bus routes

B Length of the Waiting queues (how long you would have to
wait.)

¥ Signals your bus is arriving just 5 min. before the bus comes



E-health Apps

4 repors

Server

IPTV widget

N

consolidate

orking
ateway

Norme
progre

Pedometer Scale

Widget implemented with LIME (ITU-T H.762) for e-health information
collected from the user site, consolidated in the server backend and displayed
on users’ IPTV terminal device as a widget.



E-Health

APUSRY . Lom v J » LIME app does

|« Blood pressure » Obtain health data and
1 Send to doctor OK shows it on TV

Blood Pressure
P * Allows the user to send
data to the doctor via
e-mail
» TV screen displays
| reply from the doctor
e with his professional
- advice




Conclusions

LIME design requirements target IPTV
needs:

» Presentation restrictions (e.g. color, font
appropriate for displaying on a TV)

» Navigation without a spatial Ul device

» Synchronization of contextual data with IPTV
content

LIME is based on open Web standards
LIME is lightweight yet powerful enough

Over 4 M IPTV terminals sold in the open
market based on ITU-T Recommendations
(STB, TV, PC)



Thank you



