1 WD 2011/ 037406PCT/ KR2010/ 006500 Descrqji ption Title of Invention: METHCD
AND SYSTEM FOR W RELESS COVMUNI CATI ON OF AUDI O | N W RELESS NETWORKS

Techni calwBbi2el1dh3fjp The present invention relates in geRETAR20D/0M6F00| ess
comuni cation, and in particular, to audio transmi ssion in wreless

net wor ks. Background Art [2] Hi gh-Definition Multinmedia Interface (HDM) is

a conpact audi o/video interface I ng unconpressed digital data.
In an HDM frame, audi o i nformat |]?ﬁstéﬁm0ﬁansm tted in Vertical or

?Sg'néﬁi‘é""h{‘i{e?fﬂﬁﬁﬁﬁ&ﬁ%ﬁdi\é@?ﬁ“ﬁ?ﬁ@ﬁ!ﬁiﬁ@%mﬂ WIRELESS ot or
tor Y\een quﬂgﬁm@grfmw ransm ?%WR W res/e ETW(YRKS

Hor i zont Ing areas are not Ss''systemin order
to reduce thaddimcaPFgeldf a communi cati on stream between a transmtter and

a receiver. Disclosure of | nvent ion Solution to Problem 1131Enbodi ments of
the présknt i MIEMIFSAL iByeRFioadelatesit KOG AR VEF St eABINI SRR B on i n

a W rel ess cermuiib Gahdndibsisy bt wirlvhliehvékansm ts digital video and digital
audio in Hi gml n|t| ltinmedia Interface (HDM) format. Advantageous
Ef f ects of gl‘(mll{ e invention provides data rate reduction by

avoi di g t r anles PN Mhlﬁ%kli@ﬂnke acé qqmm fn [BJra@t AR/ EMES the@tide @bvi deo
synchroni zat Itr%ﬂs €E\trmg &nrcr:%rrlll%?essedr Algltal ata fn fn ﬁBRdIO rame, d10an0rmat10n can be
transmitted in Vertical or Horizontal blanking periods and the positions of the audio in-
formation segments in the blanking areas are decided according to the synchronization
between audio and video (Lip-sync). However, typically Vertical or Horizontal
blanking areas are not transmitted in a wireless system in order to reduce the data rate

of a communication stream between a transmitter and a receiver.
Disclosure of Invention

Solution to Problem

[3] Embodiments of the present invention provide a method and system for audio
transmission in a wireless communication system which transmits digital video and
digital audio in High-Definition Multimedia Interface (HDMI) format.

Advantageous Effects of Invention
[4] The invention provides data rate reduction by avoiding transmission of blanking in-

formation while achieving audio/video synchronization performance.

Brief Description of Drawings

[5] FIG. 1 illustrates a system diagram for an electronic transmitting wireless station
device for audio transmission in a wireless communication system which transmits
digital video and digital audio in High-Definition Multimedia Interface (HDMI)
format, according to an embodiment of the invention.

[6] FIG. 2 illustrates a system diagram for an electronic receiving wireless station device
for audio communication in a wireless communication system which receives digital
video and digital audio in HDMI format, according to an embodiment of the invention.

[7] FIG. 3 shows an example HDMI data frame structure for 720p digital video.

[8] FIG. 4 illustrates an example process for HDMI frame conversion and packetization
at the transmitter of FIG. 1, according to an embodiment of the invention.

[9] FIG. 5 illustrates an example reverse process for de-packetization and HDMI frame

reconstruction at the receiver of FIG. 2, according to an embodiment of the invention.



1151FIG 1 illustrates a systemdiagram for an electronic transmtting

W reless station device for audio transmssion in a wireless conmunication
syst em wwohotwven®ai t s digital video and digital audi o PETHIRpat0D®6300i ti on
Mul timedia Interface (HDM) format, according to an enbodi nent of the
invention. [6]FIG 2 illustrates a systemdiagramfor an electronic

recei viing W r eligsg sBéva a4k ctk@MtcitiufiRY paRkidliforneR NPUHIdeRt th AR ehibodintdnt 6f @SS
conmuni cati on system which receives OI? gital video and digital audio in HDM
format, accor®¥if°®o0 an enbodi ment of the invention. 1171FIG 3 shows an
exanpl é1HDM dd6a7 kh@anearsagguegatedewflor pagR@gomhayi 4cabrduigde @nothé8drithadimént
illustrates apgpX gupProcess for HOM frame conversion and packetization
at the transmtter of FlG 1, according to an enbodi ment of the invention.
1191F1 G215 i | KISt B sheves anageressrdaudiocket foimpd cacsomdge tganplekanbodmpyn and
HDM frame re@eapRshidsgibhon at the receiver of FIG 2, according to an

enbodi nent of the inventign. 2 WD 2011/0374Q6PCT/ KR2010/ 006500 [10] FIG 6
shows an agghesiiMeds forLarryag out the InverREeRi ng t o an enbodi nent of the

i nventirof). [ 11hnddidodimSi@MehARvAIRh @ORHA sAUtbGsP AGK S nl i dfihye 2860 NY
t o anot her enbodi ment of the invention. ) o ) o
formation by obtaining position information of audio packets within a High-Definition

Multimedia Interface (HDMI) frame. The process further includes transmitting digital
audio information including said position information from a data source device to a
data sink device via a wireless communication medium. For wireless transmission,
audio and video synchronization is maintained by aggregating audio and video packets
together during transmission.

[14] The process may further include, at the data sink device, reconstructing an HDMI
frame by inserting received audio packets into horizontal and vertical blanking periods
of the HDMI frame.

[15] These and other features, aspects and advantages of the present invention will
become understood with reference to the following description, appended claims and
accompanying figures.

Mode for the Invention

[16] Embodiments of the present invention provide a method and system for audio
transmission in a wireless communication system which transmits digital video and
digital audio in High-Definition Multimedia Interface (HDMI) format. The digital
video and audio is transmitted from a data source at a wireless transmitter to a data
sink at a wireless receiver, over a wireless communication medium (e.g., radio
frequency (RF)).

[17] One embodiment of the invention comprises a wireless communication system im-
plementing a communication process for transmitting digital audio information from a
data source at a wireless transmitter (e.g., a transmitting wireless station) to a data sink
at a wireless receiver (e.g., a receiving wireless station), during blanking periods corre-
sponding to an HDMI frame to maintain time synchronization with video information
(i.e., maintaining synchronization between audio and video (Lip-sync)). For wireless
transmission, audio and video synchronization is maintained by aggregating audio and
video packets together during transmission, according to an embodiment of the
invention.

[18] One implementation of the communication process comprises transmission of HDMI



[12] FIG 8 shows an aggregated audi o packet format, according to another
enbodi nent of the invention. Best Mdde for Carrying out the Invention [13]
One enbodwoent1/@f406he i nventi on conprises a process for PCOMRIICEG300g audi o
i nformation by obtaining position information of audi o packets within a

Hi gh-Definition Multinmedia Interface (HDM) franme. The process further
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| nt erface (HBVHDN¥®S fiaee, Whﬂemdhgpmﬂlon/mﬁemaanm 1sa\mu1¢19581}strmsant$¢ﬁ freradhd r om a
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recei ver, over a w rel ess communi cati on nedium (e radio fre ency .
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the transmtter to the recejver sche iver
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timating the audio packet distribution pattern.

[24] FIG. 1 illustrates a system diagram for a wireless HDMI transmitting station 10 (TX),

implementing wireless communication of HDMI audio, according to an embodiment

of the invention. The transmitter 10 comprises an HDMI source 11 (e.g., a digital

media generating device) and a transmitter communication module 12.

[25] The HDMI source 11 comprises an HDMI Transmitter 13 that provides digital audio,



[21] In one inplenentation, said Schenmg 1 for generating position

i nformati on of audi o packets within the HODM frame, according to the
present iwo0ent@mo6conpri ses adding vertical and hori zoRCAIKRROE/ 06390
information to each audi o packet and aggregating nultiple audi o packets
together in an HDM frame utilizing a packetization process at the
transmtter sihce@mpréheddidol ald dRdraukBiatyh@ita W.g. epeialheaddrpinsaDMIgOmhdtes t he
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vert! cabepnd It @icR bilk 1 fh0hie:] LOBACLRS ok 82kl AR DS
|rrple ntat|on al rises estimat 0 pac

di stri buti on sjgagkeiemoviggiesisal iiwghwpmabaréa%%ﬁ 60@3@1@@@3011 @@é@lﬁéﬁ fuglry

addi ng audi Olmﬁ@tan%&bfwd%!ét(AW) pakb@safioh @I)mdm}wtha& PadklBzA48E AERs ed
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frame at the r t he expected
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device). [29 e recel ver communication nodul e 21 includes a wirel ess

r ecei vildh noddhené onpleineertates|the reegieendongnutiention amshilessl way fomprisehaudio/
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[32] FIG 3 shows an exanple HDM datafrane structure 30 for 720p digital

video, utilized for HDM comuni cati on between the transmtter 10 and the

recei ver W0,20808040di ng to an enbodi nent of the inventi oRCTAR2010/096300at ed,

there are 45 lines for vertical blanking and 138 pixels for horizontal

bl anki ng at each vertical line which carries active video information.

Di gi tal audi dafrisleidgdrioaBil lviehity veteita ag@hobgontambldnihgl dleas32VE3, re-

2011/ 037406PCT/ It<R21010/ 006500 data island periods 31 within vertical and

hori zontal bIPBAKIAY areas 32, 33, respectively. [33] Wien an HDM frame is

for med [33] t he WbM arsHDMkfrae '(stb@nedla)t,thfaHH)ﬂ\ﬂ/ sputhed 19¥Ha.hin omidzavidem syn-

requirenents . i i s 32,
Qﬁ)h%{glgk}?‘ f‘efqﬁ rBhENE Eiéteﬂifuné'ﬂga!s ng%c?lo gﬁ %e%nQLéﬂlﬁhﬁgé afeaé

33 (FIG 3). rane structure ron
transm ssi on32HbWdler ). §m&Dberam¢rSWé§@ i@laﬁgmwufehsyeﬂghr@nows 60 GHz

W rel ess Comﬁldﬁérﬁ@,&lb@fﬂoxﬁwey siRe K@w@@@ﬁdra@%ﬁ@ﬁh?ﬂi&ﬁfas 60 WIS ESle QN chifi-
utilized, the rese i nve(ﬁ@hg accou ts for ﬁ’ﬂ chroni zati ori][ebet ween audi o
and vi deo oM %ni’P%l aefl BryngRroRaE GrnsAYssiAnde JukrednieREeseM  sour ce

11 to the HDMvesnmk aZBunts lf@gyhﬂwbnlfzamﬁawomn@mmmdaﬁdhoﬁaﬁ lweelezat i on. [ 34]
FIG 4 i1l usttra%%rﬁ% iah of XL{JHW hid PSS fism Otﬁ? Htlj%gl S(%urcfehf 1 @ fl?é\)sﬁe G395 uﬁ{qg er 10

packeti zati on at the Cofmunicatlon o e wWre ransm
(FIG 1), acdtrMifigmegoaversnbond pahetigiionhe i nvention. The process 40

CONpr i §85 Pr OGS 4l REKRs 519 Exzﬁﬁ;?g gﬁ)%leﬁgtl()af'ar HPM frﬁﬁé@oﬁgrs’i‘&{ éﬁﬁ' &c1@s

signal s from HDM source conmunij cat i on dul e ree TNVDS

channel s, wh&paigat plgesqons%@katm mesiile; 2 phib: eW@#‘aﬁF éra%ﬁmlﬁerrwl@hbhnel s
represent i ng aadébréiivko iu{ éiBodim3fl oth@ﬁlkfeﬁlt?on Paeprdcbs 4dMnprikaBotds bledRs a
data island? If esé tr BCk 43, el.se no glgl?lbﬁ{}' n thﬁ H frame,
oroceed +o. nitbassn 9 FET bRma 5Bt o yiERy B ROutt T ns M  ont
data i sl and icomhivaidafivh nfodalee2 4t 88¢e BMazK clhnelPawiseeia: dat a packet header at
TMDS ¢ nel 39]. t t Ko packet’7
1 yes 5 ocediotiort Pasg i Aoy CRUOT AR ctbndi (eoRRERE i3 BRe B

Det er mildel i f deik42smes awohﬂal\/{ieftﬂneet inclyde adatadaniydf gefapeageed o b}@sk 43pr oceed

to block 41, .gl$6 aﬁﬂi%%%ﬂﬁl\/ﬁ'ﬂ%!fe fo?oce&dléb]blgél@@ 47: Cenerate an
aggr egat ed audi o packet 6- m t he received audi o ackets for

wrel edd’kr ans@f?%’%‘f%r}l{eEﬂ@ (H[‘éiilj’osﬁi%lccﬁ tl&%curﬁ%lﬁé?téﬂséa@rinlthﬁ BD¥Aisempeicket for
Wi r el eg88]t r anBrbESIM Pafsk AfdatdaicRetpRedetat TS etldnyielqnr ri es control

massag?%] En %lock 45: Determine if the packet is an audio packet? If yes, proceed to block 46,

else proceed to block 48.

[40] Block 46: Determine if additional audio packets are to be aggregated? If yes, proceed
to block 41, else proceed to block 47.

[41] Block 47: Generate an aggregated audio packet (FIGS. 6-7) from the received audio

packets for wireless transmission.End.

[42] Block 48: Generate an Info data packet for wireless transmission (Info data packet
typically carries control messages). End.

[43] The transmitter 10 records the starting position of each data island and parses a data
packet header at TMDS channel O from the HDMI source 11. If the data packet is an
audio packet, the transmitter 10 considers whether to wait for more incoming audio
packets according to an audio/video jitter requirement and the expected size of an ag-
gregated audio packet. If the data packet is an Infoframe packet, typically the
transmitter 10 does not aggregate the Infoframe packets.

[44] In one example, the HDMI frame conversion is performed by the decoder/parser 14
(FIG. 1), and packetization is performed by the packetization controller 15, at the
transmitter 10. In one example, frame conversion includes decoding TMDS coded data

signals and removing the H and V areas from a HDMI frame. In one example, packe-



[43] The transmitter 10 records the stgting position of each data island
and parses a data packet header at TMDS channel O fromthe HDM source 11.
| f the dawe 2pudB®406i s an audi o packet, the transmitter POTAREIA®IHOWhet her
to wait for nore incom ng audi o packets according to an audio/video jitter
requi renent and the expected size of an aggregated audi o packet. If the
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aggregate the fofrane packets. [44] In one exanple, the HDM frane
conversion i ?)1% ornmed by the decoder/parser 14 (FIG 1), and
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transmtter I Bﬁﬁ‘ﬁ S
coded data sihg rrpaellgcgﬁg’uém:ﬂ% X Cﬁgﬁ@%&%sbﬁ%%%&k(%%%&%% (-E@n one
exanpl e, pack accq;dmetQ@MMQCM@@PQWKR@MW@@@E@@O@Sz%& FERPIISAT PiERSS

separating awghicRs for afl @b Ridghfaed pRkETom ARG AGitdd d 01REINhE |9\111‘251655
packets. [45], FI G(L\ rates an exanpl e reverse process 50 fo
de- packet | zathge eﬁ]ﬂﬂfl frarre reconstruction at the conmunicati on modul e

21 of (k& W r diledss I: @xedringiie i Che(drti Gng Phcked Booragigregated aadiogatied? Ifeet, of the
i nvention. geocge(}czgoeﬁ?ck@z c%g'%roceggt 0 &(e§5s bl ocks for processing an

arriving dat rom’t ransm I0 over the wrel ess channel,
wher ei 147][ 46] lﬂbdd(? BXe-pdoketenerhyrmarding thh@ggnegatvql ngrkphldader dnd eaph awghe egat ed

audi o packethégetﬁgﬁerﬁrtggggg %ge(pl%égggtﬁégderel se proceed to block 55. [47]
Bl ock 52: De-packetize ag regat ed packet header and each

audi o pathket H¥aded: QJPt%lﬁ aggrostien o lapdyips each agjo micketk 53: bt ai n

(c;|; V) Epms]lH tD:v| OrBIOkk 54|‘Q}dﬂt@1tafehHDMrB(’g%ais(Ht tlﬂ@@’ml\@@blﬁhng_al@ iﬁ@éordlglﬁ% thE'(HC‘k) 54:
ner at e Sl.ghal S. a re ccor n e (.n,

e o PipoR e g Mot e D ARG O s e hilef @uabilfudiigilgn

audi o data atchmhﬁnrﬂedrsizl]?add 2. End. [50] Block 55: Cbtain (H V) position

of the ){?@{)l Sédé'i‘ o Cgiebtt%lgggi\@ r}% {tf%ﬁ%f@?ercdr‘?g%lsgﬁﬁ?ﬁﬁﬁ&rﬁ&r%@ﬁ&k@f Prédd 1N

this exa EI 'S per I zation nodul e
24 (FIG 2), tahlck®DU frame reconstruction is perforrred by the TMDS

encoderAjt r angfiit @fangﬁg Lﬂeepa.%@etlzﬁﬁoﬁ R&cFBEREVEY th%Qie ﬂa@k&ﬁ@ﬂ&%ﬁﬁ@ﬁl@ 24
depacketlzatlon i ncl udes extracting information from packets in reverse

manner as padk&tiz2addiPMd dppegeePnatesion i oformst bydhe ! Myh§reri§Hegat ed

audi o packet $raﬁ§mittbﬁmbﬂﬂl@$5] zitttﬂé’ re&&v&@ﬂﬁbﬁ@eﬂa@pﬁ]ﬁ@ﬁ%k&ﬁﬁaﬁoﬁ)inddﬂ%s ex-

i nvention a Schene g. for rtatln osition |nform% b gio

oot s i t niaCmEREton BoatRAEHE L B% S e s kRO TR s dnef B o,

each auflo padicegemiratignggteeatdbivbidibrpantsts Rehetransngtttrol(bawcexlmgibeemggr egat ed
b ventidn, sai 1t n ti 0

audi o packet uf,gf IRt cﬁQlaé E\a ?a e G Eo drRGHe &SaL

i nvention, vertica orizonta position |n osi t1o0n

field) is ad@agketsovihia thaﬂ@%[ fp?a@w@l%!ﬁﬁcwnag i @Cw@n Ppsﬁalilkf@f gachragdio

aggr egat ed t@ﬁ&%ehﬁbﬁthﬁ%b MDOMAEKRE] Ratbiii t@ﬁnefaﬁnﬂacaggtegz@d hRflo paKet ol [ er 15
hen reconstructs. e sane HDM

at thetrans tter 5 Th rec iver

frame at the'? r%éﬂﬁ FJé[’ é% Ct?\?f ?]P@m@alc?'ft RIBeSTh HRiEBEOL vettiza ffni‘ildl cated
vertical and hbﬁZ(brEﬂr]ioaﬂtlopMbtmﬂmnVGWHIH@SIhbﬁﬁkld)gs aldedso efchtabéiorpacianahd uct ed
HDM fr arrgn dyﬁ% e au? 8%3.&(6?” r]e Ia rg% 4 to %g?thgg&r%l%g)ﬁglg%{%%&l)(nef%&g eé: QL ains the

verti cal Psén poSI ion o such as n
octets (e g. tlZ&@ItﬂOﬂlﬁOH@yﬁmtmte@Swtaréﬁr esent each vertical or horizontal

positi g Therpegligydp 2b@hénh%c<91%ﬁh&§ th@%ahﬁ HOMI PaBREK 1RUGRsATeB10%y €t C.
The Audi o Packet Length field in th %r egat ed packet 60 I ndicat eg t he
(v

l ength of an pggmgceaﬁlaé%@ ppgkepatithe gldlca vertical and horizontal position within
blanking areas of the reconstructed HDMI frame. The V/H Position field in the ag-

gregated packet 60 contains the vertical and horizontal position information of one
audio packet such as n octets (e.g., 12 bits may be used to represent each vertical or
horizontal position). The value n in the packet 60 is an integer such as 3, 4, etc. The
Audio Packet Length field in the aggregated packet 60 indicates the length of an audio
packet in octets.

[54] Said Scheme 2 for generating position information of audio packets within the HDMI



11541Sai d Scheme 2 for generating position information of audi o packets
within the HDM 7 WD 2011/ 037406PCT/ KR2010/ 006500 frane according to an
enbodi mrerwoabittdsasobnvent i on, includes carrying the posi PCOKR210/0963000N
information for all the audio packets in an aggregated audi o packet.
Referring to an exanpl e aggregated audi o packet format 70 in FIG 7,
according to fﬁﬁh:emi‘oralrigfto'fahenfbb&mt of ﬂhvefmemm 1Aclm€sehﬁylhg@lﬁee[iﬁﬁidnn@ V/ H

P d, .Li di [
packet 115507 PR EG P Dy Pl e a0 e R
pattern i s est ametauhle Fggregtahplde) pickediodng ao kébs7 accardmgve Sthanad 2 bf nes
10, 12, 13, tisthe |

¥ e%réé’énf‘ﬁl‘%gnﬁcﬁ]bﬁ%cf%%%@%gén%ﬂg V/Hzp‘d% o@%flﬁiﬁé‘iﬁ%ﬁﬁrw e line

di st ance bet ets”i s P05| tion
of the first tr@dmeélpél%,e«leqadéfrf@rwcmu@@tpa@l@etlo and the Line distance of two

nei ghbq!f[SS ggt aul @dﬁ&fmﬁfeﬁr dve@ledl,i 'tﬁet @gﬁo f)ébllégt didbhdidH Sar@Hs Q(sjtﬂﬁ@tlé@tfi)r?r e
aggregae 0] er..1n e aggregat e cke n au cKe

di stribution g hl@ ify apdjo pp Lt Ve(rflcag?lflesl_i%égd]r%wgn& 5% g@?%fﬁ%rl ng
audi o packet st)cahdeastitagtetd yhat e lpﬁ@jlmincz deivaen mﬂhél(ghﬂ)(ﬁ[nglpﬁckas it and in

aggr egat ed a%q If’%tsr[ fi’ﬂé' %rgt a%gf:ka Czt%}ell(PIS sgtttotlla nEi tl‘?l tdh%{}lclgr ane

11561The recei ver’ recons ruc frane 'simlar to
at the transiive neighb@irgyaudicaprickefs élakdhs aetdd 8. Maltkpe awdio phé(%ﬁp@@g@@ga@rtl cal

l'ine cal cul att@g\i;t}{e'f ﬂmhte QE%@ZEQE@ RME{(% v&q{eﬁatlﬁ hl?d’l& B%Ekepé‘lts{r%ﬂon gﬁ?erh lihter

bet ween audi o and vi d requirene

estimating t AAMHGAN 6. f‘palelva@fhsaanng% 2 ‘b‘(ﬁlileéghbﬁ?&flg éP‘HO PE?l??éS)éﬁ addsd by ﬂaﬁ PRekS-

nei ghbori ng @uﬁkm @ﬁ%ﬂéﬁlsftbewaggfegtatw AOY ROREED ik PhckéBzatRghi £ @tees t he
aver age nurrbgrr E(gs bet ween two audi o packets. For exanple, the
recei ver sid B%Ittre’é nstruct the vertical |ine nunbers of the audio
packet 5@t verlheaeateitdr 28sech@stric?s anlAPMIGrari@singladtd the FiEBdE framt abthet he sane

the ori gi na el 8y pAGiy it Ay RIRE §oe oo ThREL el fLBRGES Trom
alternative éivbothicrpaio Haékettdtﬁérﬂam@n@ﬁtﬁﬁ:rdetihwwvatyrﬁemmh@ranéof&@pds ng to the

present inve '%hﬂH&dQQ FRE! S8 DR ¥§kildnedk bl bﬁﬁnﬁﬁ%@ﬂe &Rﬁé 9@&(‘& I B0oA Xes
audi o and video information as shown by t he exanp gregat ed packet 80 in

FIG 8, duri Raackiee ke Al fyo @%@@P&ﬁé‘HﬁhPtPé?keiSOﬁequH‘éthElaﬂéfeg%‘é Priksf d in

aggr egat ed pazo K@dlca?t& tebserhge nubnberbf lihe lfelt\fzédn t%rahdﬁqiackétﬂﬂjdr sztrﬁllﬁe the
aggr egat ed pagc carries.ac

B P er PRs T M R FesP RS b S MR e MR by piciebal vorlifia: es
the vertical linenk0,ilddek 16f 18,hed ftinesds nag bt ithzadandej asghd marshettaggled galkied] 4

Phe curr el?epgﬁ%g 38 DA SO R AR a R % 0 TR
vertical |ind6% H-the aggregated packet 80
[57] An alternative embodiment for the audio/video synchronization according to the
present invention comprises a vertical-line based approach which mixes audio and
video information as shown by the example aggregated packet 80 in FIG. 8, during
packetization at the transmitter 10. The Line type field in aggregated packet 80 sets to
“17 if the first vertical line in the aggregated packet 80 carries active data, and sets to
“0 if the first vertical line is a vertical blanking line. The V position field indicates the
vertical line index of the first vertical line in the aggregated packets. The Number of
lines field indicates number of vertical lines in the current packet 80.
[58] The Line type field sets to “1” if the first vertical line in the aggregated packet 80
carries active data, and sets to “0” if the first vertical line is a vertical blanking line.
The Infoframe exists field indicates whether the Infoframe data are carried in the
current packet 80. The Audio data exists field indicates whether the audio data is
carried in the current packet 80. The Video data exists field indicates whether the video

data is carried in the current packet 80.



carries active data, and sets to "0" ifgthe first vertical line is a
vertical blanking line. The Infofrane exists field indicates whether the

| nf of ramrewoaba/@reecarri ed in the current packet 80. TheCAXR2010d@b0exi St S
field indicates whether the audio data is carried in the current packet 80.
The Video data exists field indicates whether the video data is carried in

t he cunggnt pankehwﬁﬁonp&ﬁ%@sﬂ@&iﬁ@&&ﬂ&ﬁ&ﬁ%&KR&G&@&Q@@&&&QBB@me@@g1n-
i nvention prqvi av0| on aof bl anki ng

d t duc
| or 1 on SEPEondRE s R Rk arSRL GV RN e BRE e Th Relie Hihe
recei ver reconstngsttse HRMHDihe by amverting andiogratkatginaudrocg ack soszdantelo

vertical andy Eﬁki@%}lﬂh% W}ﬁ]ﬁﬁbﬁgwﬂgr %’Bﬁnd ‘eé‘ﬂ'yh@nr&@%t W Egerﬁﬂﬁ%@f(é(da%ﬁnd

synchronl zatio I 0" an use erent cl

i nvention di Midep|uge ég@ée%égﬂ(ﬁ &he inpesionsliiestly vis aodilion bdervration éhavaid hot h

transmtter %bﬁ@xﬁ@@aﬂ@ﬁ@hﬂﬁﬁnﬂwﬂ&ﬁeéﬁ@%aﬁ@x%ﬁbknomﬂ to those skilled in
t he art t he af or enenti oned |l e archj tectures, de crlbiﬁgﬁ§pve

accor di ﬁ@ to thes P%‘élﬁﬂfthp?ﬁ/ G, theagh theatofpmeiangdek SRS such
as progran1|nshﬂmedamﬁ& ﬁmbnﬁmﬁmuhépﬂmﬁﬂnﬁmhﬁ@ﬁ@ﬁﬁbéunﬁBnﬁ@@ﬂmmﬁﬁnWDdules
mcr OpOde S/g)mglli %r 1%91{ ns ({tl%gy re%e u%%”%&taerro e%ﬂ)raabsls ft\r;rv% eI I%Odlﬁgs logi ¢
circuits, as Hpp1T cat Bnespelrtic o nt egrat cures I'Tmaar e,

consuner el eoticionids, decinseer mggwrrmbém; ot campHiet teadahle a@dw, relogiss

receiver, et%umﬁHJE@ﬁfhcﬁﬁﬁﬁgkﬁﬁﬂﬁﬁegﬁwhQﬁmh&vﬁﬁﬁﬁﬁwm%@%c%ﬁ&ﬁn&ﬂ%xﬁ%ﬁﬁ‘Of
an entirely hardmare , anentirely software enbodl nent or an
enmbodi ment ~ c SAYIEFHANYIBEEHIrHRPUNRT-a Avitpless Facqivee ek Enehgrsembaliments of the

2011/ 037406 PGiVekiraid d4H taﬁeﬁﬁl@@om%mman&elmwm@r@éms&ﬁﬁ%m a@bhiglydeetivare
i nformation, n%§$r|5|ng obt%lnlng 03|t| n in rnatl n of a d|o gackets
within a Hof Poin R ietbaRiiat PlodtRiT e

transm[6t]ing digital audio information including sald p05|t|on |nfornat|on
froma data source device to a data sink device via a wireless

conmmruni cation medium The nethod of claim1, wherein obtaining position
information of audi o packets includes: determ ning horizontal and vertical
position of a current data island including audio, within vertical and
hori zontal blanking areas in the HDM frane.



The method of claim2, wherein transmtging audio information further

i ncludes: carrying in each audi o packet accurate position for the audio
packet wwel2esgi3y40br ansmitted fromthe data source devi PETIKR2IMNOGNA Si nk
device. The nmethod of claim2 wherein: transmtting audi o information
further includes carrying position estimation information for all the audio
packets in an aggregated audio packﬁgw essly transmtted fromthe
source device to the sink device. T od of claim4, wherein

transmifetdifdjaudi o i nf ok RRERRILI T8l catins hid8 SafopAsiRg coiBptidical and
hori zontal position infqormation to ea%ch audi @ﬁcket and, aggrﬁg@tsl ng
mul tipl e audi o packets CGBOBEPSIEER 1 Qmoaoga 8PASKES BithBrobEs:  and

transmitting the aggregadéfadti@uBivtipadik ditsfice QADNIB faieaasdur ce device to
the data sink device over rtmh[g wir el Ffu%iocﬁl@“%.‘cat | on.medi. um . The. met hod of
claim5 further conpri si r?é: 4% vt ng audi G et ST T BU i Oh pattern;
and carrying the esti ndbsdataundren palekeudesievichtst 4 data sink tdheicaygreegatlesh
packet. The nethod of claifBeacSi&ifnt he estimated audi o packet
distribution pattern conprises 1 ne di stance of two nei ghboring audio
packet dCimMREIn t he HDM ThermgetBod vheaiged hvlkerein obfayiipg position MEMmMagapPf si ng:  at
t he data sink device, rgg k&tStdonglegn HDM franme by inserting 10 WO

2011/ 037406PCT/ KR2010/ 006500 . . . o .
efermining horizontal and vertical position of a current data island

including audio, within vertical and horizontal blanking areas in the
HDMI frame.

[Claim 3] The method of claim 2, wherein transmitting audio information further
includes:
carrying in each audio packet accurate position for the audio packet
wirelessly transmitted from the data source device to the data sink
device.

[Claim 4] The method of claim 2 wherein:
transmitting audio information further includes carrying position es-
timation information for all the audio packets in an aggregated audio
packet wirelessly transmitted from the source device to the sink device.

[Claim 5] The method of claim 4, wherein transmitting audio information further
includes:
adding vertical and horizontal position information to each audio
packet and aggregating multiple audio packets together utilizing a
packetization process; and
transmitting the aggregated audio packets from the data source device
to the data sink device over the wireless communication medium.

[Claim 6] The method of claim 5 further comprising:
estimating audio packet distribution pattern; and
carrying the estimated audio packet distribution in the aggregated
packet.

[Claim 7] The method of claim 6, wherein the estimated audio packet distribution
pattern comprises line distance of two neighboring audio packets within
the HDMI frame.

[Claim 8] The method of claim 2 further comprising:

at the data sink device, reconstructing an HDMI frame by inserting



recei ved audi o packets into horizontal @nd vertical blanking periods of the
HDM frame. [C aim 9] The nethod of claim@8, wherein reconstructing an HDM
frame furwbep11edsmesi ses: generating HDM signal s at thr ®@€T/KRABVI05390
Mnimzed Differential Signaling (TVMDS) channels according to the

hori zontal and vertical positions, with audi o packet header and hori zont al
and vertical blanking atcananmdio fhckéem thtaudiiontetadd abrtichlannglisg derRiad of.
[Claim 10] A system for t}ﬁ‘ Eﬁﬁi% conmruni cation of audio information,
conprising: a wirel ess au P& device including: a parser nodul e
confi gu€kamfdr obt ai ni nBlepm@:hocﬂ ofhclainf 8y wigdreio meistaunding ap ZTRMH sramietthitiera

H gh-Definition Miltimegi %erface (HDM ) frame; and a control nodul e
configured for transmtti t audi o information including said
position information t(ﬂeaer@atl&%QMkma@ah lethige JrapsyfiondYledmized Ritigicatali on

medi um [C aim 11] The SM%ﬁzﬁiﬁgQTl\mﬁyldﬁh&Qﬂs sfai diottheh AR an®eHti€all S
further configured for f

ainin osition infor an of auydi 0. packets by
det ermi ni ng hori zont al %Hloy%r“flﬁb%d“bB%‘%ﬁ }E?ﬁd?ffaq‘gﬂlew‘?‘gﬂtanaé’?ﬁwﬁgl and
i ncl udi ng audi o, W t hi rblaekiiig ma:lhalafaadoj‘mrdlazldnicaﬂta &l chmbiiengl ateas in t he HDM

frane. i,m 12] The syst f.clam. 11 h [ nodul e is
furt her[&cpgﬁfll ured for & gﬁtenglf%rgwﬁr%esesé:g}%lmuélg 1 né)%:cﬁdrlga? ggrpoasnlofl ion for the

audi o packet wirel essl Wmﬁm@ttted fromthe data source device to the data

sink device. [Caim13] T\Qﬁelgégsgug{g sQ)furc%ld%'vﬁEHolu rein the control nodule
is further configured for InCUI Eomtlon estimation information for all

the audi o packets in arf R ypuledrontians 6@&@&1%%@@18@%@0@%@@%@9 from
the source device to thﬁcﬁéml@uﬂﬁw H&zh-Definition Multimedia Interface (HDMI) frame;

and

a control module configured for transmitting digital audio information
including said position information to a data sink device via a wireless
communication medium.

[Claim 11] The system of claim 10, wherein the parser module is further
configured for obtaining position information of audio packets by de-
termining horizontal and vertical position of a current data island
including audio, within vertical and horizontal blanking areas in the
HDMI frame.

[Claim 12] The system of claim 11, wherein the control module is further
configured for including in each packet accurate position for the audio
packet wirelessly transmitted from the data source device to the data
sink device.

[Claim 13] The system of claim 11, wherein the control module is further
configured for including position estimation information for all the
audio packets in an aggregated audio packet wirelessly transmitted
from the source device to the sink device.

[Claim 14] The system of claim 13, wherein the control module is further
configured for adding vertical and horizontal position information to
each audio packet and aggregating multiple audio packets together
utilizing a packetization process, and transmitting the aggregated audio
packets from the data source device to a data sink device over the
wireless communication medium.

[Claim 15] The system of claim 14, wherein the control module is further

configured for estimating audio packet distribution pattern and



[C ai m 14] The system of claim 13, whergjin the control nodule is further
configured for adding vertical and horizontal position information to each
audi o packeroand74ggr egati ng nmul ti pl e audi o packets tog@Ch&R20t0/d0s300Ng a
packetization process, and transmtting the aggregated audi o packets from
the data source device to a data sink device over the wreless

communi cati on medi um [igtladin 1 kitmatedsiuain pickeldaitibtfbn inier gigfegated contr ol
nodul e is further conf Il%ﬁ%e;d for estimating audi o packet distribution
pattern and 11 WO 201% 406PCT/ KR2010/ 006500 i ncluding the estinmated
audi o petlmtlodi stri butie sysltemhefcagglrlégw&lemirpmclemmaté'cﬂleuctiysa@et cfis-cl ai m 15,

il stance of two nei ghbarp o REERtcEhks BHL GRAnRAN ERARAPERERRIE "% ot em
of claim10 further corﬁ?‘ﬁk@i; Wgthlnathelélt]%{vlﬁfﬁlkledew ce conprising a

reconstcughiign modul e cpRfdyedmest dLem rewpistdodfdsig: an HDM  frame by
inserting received audlo packets into horizontal and verhlcal 3 gk

periodsof the HDM fr arfeddtarpiak d0MeerRmarrisiteg FReansrugha Brdule ran
device is further conf Irgum@ducftﬁfg ane O NH tfranet bynigsatingd dvkivéd almao byckganﬁroatl ng

HDM signal s at three -EH)%Q nta N Vl\élrt:?éa%lzg 1nD| ];Iflg s%P{he%Dﬁlgr I ng (TMDS)
channel s according to t ori zont Pred SitTons. W th audi o

packet [Gkamidi8] and hor i Zbwtsabternad Olﬁelrﬂtlﬂcaflhelt@irafﬂiklda@ Satk deivaenefurter and audi o
data at channels 1 and c%nﬁgu%’&irfﬁjﬁ&ﬁlsﬁ‘ﬂéﬂn% AAOLA ASH anQfatH%TﬁM §S

comuni cation of audio i nformtion onpri’sing: a._pars confl gur ed
for obtaining position S#RbraraiEehiassitianMisipized Bi r%ltta{l"S;gnahng (TMDS)

Hi gh- Defini ti on Ml ti magiagndlNiRbidaeeto(thiioMnizont288d vétieal positions, with audio
packet header and horizontal and vertical blanking at channel 0, and
audio data at channels 1 and 2.

[Claim 19] A wireless audio source device for wireless communication of audio in-
formation, comprising:

a parser module configured for obtaining position information of audio
packets within a High-Definition Multimedia Interface (HDMI) frame;
and

a control module configured for transmitting digital audio information

including said position information to a data sink device via a wireless

communication medium.

[Claim 20] The wireless audio source device of claim 19, wherein the parser
module is further configured for obtaining position information of
audio packets by determining horizontal and vertical position of a
current data island including audio, within vertical and horizontal
blanking areas in the HDMI frame.

[Claim 21] The wireless audio source device of claim 20, wherein the control
module is further configured for including in each packet accurate
position for the audio packet wirelessly transmitted from the data
source device to the data sink device.

[Claim 22] The wireless audio source device of claim 20, wherein the control
module is further configured for including position estimation in-
formation for all the audio packets in an aggregated audio packet
wirelessly transmitted from the source device to the sink device.

[Claim 23] The wireless audio source device of claim 22, wherein the control

module is further configured for adding vertical and horizontal position



a control nodule configured for transnybting digital audio information
including said position information to a data sink device via a wrel ess
conmuni cawpaemmsBgioam The w rel ess audi o source devi ce ®CTHRAWMV@BI00Wher ei n
the parser nodule is further configured for obtaining position information
of audi o packets by determ ning horizontal and vertical position of a
current data island i nghisgiinagorateciach awdid Phdkev &id dgpadgadng mhtxiple antial

bl anki ng areas in the H frang. The.wireles udi 0 _source devi.ce of claim
20, wherein the cont rol PHEUUIBTE" YilFitet PRI P SEPF Sy Ther bl et each
packet accurate positi cggfagatetlhadiagdiietphokdahe datn ebwwsslgyitertanstaia sigd fr om
t he data source device . .S} i . i.rel ess audi o source
devi ce of claim 20, V\he(%egllcﬁ‘%?ﬁlcejﬁ%?ﬁ%&%#cﬁbﬁégﬁgaﬁlgﬁﬁ% er configured for

i ncl udilelipaditi on est i Hhetwiselessrugiorpaticedeyise obflpin R vahedeis theag&Ps in an
aggr egat ed audi o packetmyddi@lsesihdt ohBASEI Mr%@t_i&ﬁ@d’% o pRUECAsEHBYiGE t O

t he sink device. The wirel ess agﬂl ) squrce device o0 Cl%l m.22, wherein the
control module is furt R R p@agﬁ&esg@a}eﬂgu&grp@f@ ISERPTRB AR sni&
position 12 WO 2011/ 034464 ckit2010/ 006500 [ Cl ai m 24] [ Cl ai m 25]

i nfor {.on each aud},0 pagket and reaaf i iple. I 0.packets

t oget Egraagl%lizl%?zi ng a ng(L: ee\t;allrezf':i Siagﬁlopsro g%ggg%céﬁgg? lr%ggﬁé’n%e? ?lﬁgg etff%&ggegr egat ed
audi o packets from t he adicepashefrdesiribiesicingrttem conguises kienkistdesgidéwover t he

Wi rel ess conmuni cation ibbThe Iﬁtﬁogﬁaék%{s%i%hiﬁ% ADRAYE-G8: device of claim
23, wherein the control dule”is further configured for estinmating audio
packet distribution pattern and including the estimted audi o packet
distribution in the aggregated packet. The wi rel ess audi o source device of
claim 24, wherein the estimted audi o packet distribution pattern conprises
| i ne di stance of two nei ghboring audi o packets within the HDM frane.



