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LIME Background

 Enhanced content / datacasting, interactivity
* Internet ubiquity, faster broadband access

« Early attempts: web browsers in TVs
— lean forward problem
— inadequate user interface

« Standards:
— W3CCSS TV
— CEA-2014

— BML: used extensively in Japanese Digital TV
(ARIB/ISDB)

— LIME: ITU-T Recommendation H.762
consented in 2009
builds on BML
« targets IPTV

ELECTRIC
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LIME design considerations:
(1) Synchronization among multiple sources

(2) Simplification of navigation (no mouse)
(3) Rendering tailored to TV

News
Contextual
Information Weather
Traffic

On-demand portal
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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
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IPTV domains

ITU-T IPTV end-end solution

Content Service Network
provider provider provider H.700 Series
E——1= S :
IPTV set-
= top box
TV
PC
Mobile
Web server User agent
glieviezs Wil renders LIME

documents documents
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International Telecommunication Union

ITU-T H.762

TELECOMMUNICATION (1242009)
STANDARDIZATION SECTOR
OF ITU

SERIES H: AUDIOVISUAL AND MULTIMEDIA SYSTEMS

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

Lightweight interactive multimedia environment
(LIME) for IPTV services

Recommendation ITU-T H.762
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MAFR Recommendations

H.761 (Ginga-NCL for IPTV)

\
H.762 (LIME)
2| =2
> >
S 3 || 3 || MAFR.13(HTML for IPTV)
MAFR.8 35‘ =
mnestor 115211 E || warnstecm || yarmarcss || - LIME defines profiles for
asrlz:)i_;r)\t’)for for II;TV) - HTML
- ECMASCcript
- CSS

MAFR.5(DOM for IPTV)
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LIME HTML Extensions
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 bevent and beitem

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

 bodyé& 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
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LIME XHTML Profile
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Elements

Attributes

Core Attributes

1d

class

Events Attributes

onclick

onkeydown

onkeyup

Style Attributes

style
Core Modules
body %Core.attrb
YoStyle. attnb
Text Module
br %Core.attrib
%eStyle. attiib
div %Conunon. attrab
P %Common. attrib
span %Common. attnib
Hypertext Module
a %Common. attrib

accesskey onunload
href mputd&  |onfocus
Forms Module onblur
mput %oCore.attrib onchange
YeEvents. attib Metamtormation Module
YoStyle. attiib name
accesskey content
chsabled Scrpting Module
readonly script SIC
maxlength Style Sheet Module
type lnk href
value LIME Extension Module
mputmode bevent |ud
charctertype bettem  |1d
Object Module type
object  |%Common. attrab 0N0CEUr
data es_ref
type message group
Intrmsic Events Module &
iy bl message 1d
onfocus 1ESSAgE VErsion
body&  |onload it el

language tag

tume_mode

object 1d

subszcnbe

bodyd

mvisible

drvd

accesskey

onfocus

onblur

pd

accesskey

onfocus

onblur

spand:

accesskey

onfocus

onblur

objectd

streamposition

streamstatus

remain

accesskey

onfocus

onblur

-\ Extensions

(7 elements)
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LIME Script Profile

Subset of ECMAScript in LIME-script profile
IS limited to eight objects
— global
— Object
— Function
— Array
— String
— Boolean
— Number

— Date

ELECTRIC
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LIMEScript Profile Extensions

Browser pseudo object functions

EPG functions setPrograrBe latmeTime() isRootCertificateExisting)
epgiretEventStart Tirne() 1sBeingBroadcast() getRootCertifiactelnfol)
epgietEvertDuration) lockIvIoduleCOnlvIermory) Recerver andio control
epg [urel) unlockvloduleCnivlemors() playRor&omd()
epgTune ToDocarmernt() setCache Priority) Troer functions
epzlsPesered]) aetIRTILN) sleapl)
epgHeservel) getBrovwserVersion) setIntervall)
epa’ance [Reservation) setPrograrml D) clearTimer])
epgBeclsFeserved]) ceth ctrreDocurnenti) pause Tirmer])
epgBecEesarvel) lockS creeni) resurne T irner)
epzRecCancelR eservation) unlockS creend) setCurrentDatelToded)

Interaction chanmel setBrowsersupporti) External character funections

corarrurdcation-TCPITF TanmchDocument( Ioad RS0
setlsFPararns() lannchDiocumentBestricted () Cther functions
getlSPParams() quitDocuraent() randoral)
connectPPP) setFreeConterntshlermory) subDate()
cormectPPPWith[SFPPararos () sSuppottediledial) addDate()
discormectPPF) detectCoraponentr) formatt ureber)
getlomnectionTypel) lockIvloduleCOnlveraoryEx) Closed caption display control
e[PConnected() wrlocklvlodusOelvis oty Ex ) functions
trasrrat TextDiataCreerIP () rlocks I odulesOrlletmory ) setCCDisplayitatusy)

Dperational control functions zetLockedivlodulslrdo)) getCCDisplayStatus()
reload & ctiveDiocurnent aetBrowerstatus() eetCCLangmage Statns()
getNFT() isResident & pp v ersiont) Extensions:

8 categories
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LIME CSS Profile
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» Extended properties for
— Color
— Resolution
— Aspect ratio
— Navigation assuming a remote controller
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LIME CSS Profile

horder-style

Background

Yisual formatting
model

Changes for the Better

background-color-inde x

backsround-iraage

back ground-repeat

postion

border-thp-color-mmdesx

Font

left

border-nght-color-mde x

font-faraly

top

horder-bottom-color-ind

£X

tont-size

width

border-left-color-mde x

font-wrerzht

height

resalution

Media type

Text

z-1ndex

display-aspect-ratio

rnedia

text-align

line-he ight

srayacale-color-mde

Box model

letter spacing

dizplay

hare-1nde x

Ilargin

white-space

Other visual efiecis

E

padding-top

padding-right

Pseudo class/ Pseudo
element

risibility

hae-down

padding-hottom

-actTve

orrerfloar

nane-left

Padding left

toons

Extensions

nav-1ght

hiorder—aadth

clut

naed-kevy-list

color mde x
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LIME Examples
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LIME
News € document
Interactivity LOEHIET
via focus _ =<4 LinearTV
selection P CiEathic
On-demand portal
4dA B D E P
OoOup NET JPN DEN | CMR P w D L Synchronized
Netherlands 10 |20 61200 contextual data
Japan 0-1 -0 3 |1 |0 | 1 <= from LIME
Interactivity via Denmark 0-2 21131110111 server
color buttons Cameroon 0-1|1-2 0 0 0 2 -2
=5 @D Standings Players MyPage
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TV Program

News |

Weather ||

Trafte || TV Program

On-demand portal ||

=22
T oo
£ =
66 o
N

LIME datacasting example
Transition from Linear TV to Datacasting
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News |

Weather |‘
e || TV Program
On-demand portal |‘
Ne
News 1
News 2
News2
Royal
Cup
AC 1-0ClI
LY 1-0 KP
TV Program KB 1-2 FR
LF0-0KS
Summaries: AC || KB || LY
1 |

Transition from a Linear TV program to another
program while datacasting is enabled
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Conclusions
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» LIME design requirements targeted
specifically at IPTV

* LIME profiles address:

— 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 lightweight yet powerful enough



