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A Mul ti-Node Media Content Relay System [0001] This
application clains priority under 35 U S.C. 119 to
wWQR2@®s8/08%16%i si onal Patent Application Serial NuPGBESG2008/000007

60/ 879, 172, Filing Date: January 8, 2007 which is

herein incorporated by reference in its entirety.

Rel ated Patent Applications [0002] "A Miulti-Node Media

Content Distribution System, Nunber Serial Nunber

60/ 879, 173, Filing Date: January 8, 2007, assigned to

t he sanme i {(Fi 4 [ [ r at ed

ner ei n by anEidioBs, Mudid CEitortRept, syt

Wrel ess Network for Personal Conputer Human Interface
[0001Devi ceBhis aNplitation Séaiins| priviith gnd@HFBYS. C7 §11€ito LUng. Provisional

Date: January 8, 2007, assigned to the sane assignee

aBateht ApplivatiohiS=niabNdmber @0RFR1EY HilngeDateb anedry s 2087 which

inits entirety. Field of the Invention [0004] This

| BVRIMGINARcOTpbrateb by piferaiidelin itg efbfifedy.net wor k syst ens.
More particularly this invention relates to serially
communi cati ng network systens for the transfer of

Rel tgﬁ‘iua@e RbEit ther“ a nmaster control node to renote
ca nodes g? %Eé a}1etwor k. Description of Related Art [0005]

Wrel ess networks such as the Bluetooth network all ow
he co ni.cat i, on, bet wee tahle a r enog.e .
[OOOZLI ectr w&lt@g%j% &ge,d?%%ﬂpedﬁ(ﬂlstngut?on §95tem , Number Serial Number
60/879,173, Filing Date: January 8, 2007, assigned to the same assignee as this

invention and incorporated herein by reference in its entirety.

[0003] “A Wireless Network for Personal Computer Human Interface Devices”,
Number Serial Number 60/879,174, Filing Date: January 8, 2007, assigned to the
same assignee as this invention and incorporated herein by reference in its

entirety.
Field of the Invention

[0004] This invention relates generally to data network systems. More
particularly this invention relates to serially communicating network systems for
the transfer of media content from a master control node to remote nodes of the

network.
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not ebook conputers, nobile phones, PDAs, digital
caneras, and np3/MJ DVD players. Digital nedia content

wo pdogmsdsrh as digitized audio (nusic and voi CBOT/8GzH08/000007
video files are transferred between the portable and
renote el ectronic devices. [0006] "Bluetooth: An
Enabl er for Personal Area Networking", Johansson, et
al ., | EEE Network, Sep/Cct 2001, Vol.: 15, Issue: 5,

Descrgﬂio'n 3PRelatedengeri bes use of portable electronic
evices in a network of personal devices that is often

referred to as a personal area network. The Bl uetooth

[ooos]lo' CONgiy S&Méﬁv&é&@ué EBId: ﬁ 8{v¥§rk%r ilofyaRE! 09y,

is exten ed I'n sca erne arc ure, where

e enc f creatin

%e&?ﬁiéé@%@%@ %Q%SOE%EFG i re%é%?%ﬁow fofigeS st &
no s bet nets, and the

oathef camafeR, Euangs. FBEE @ﬂé@ GRS anJ mp3MD/DVD
presence i.n each piconet of which they are nmenb
PiveRssBigiel madia gorigetiiles aﬁcfbae ﬂkﬂ"l’zeéir%#ﬂ@ éeualp@ndo\fowe) and
handl i ng scheduling in a scatternet. A famly of
videsi filee aretrangiered detwediethel partpbie gnd rermate eleetrenic dlgvices.
to as rendezvous point algorithnms, is also introduced
and di scussed. [0007] "Bluenet - A New Scatternet

[0006] For mat Bluetdathehr Enaldien ford?erabnal Areaddoridgsg’ollohdisson, et al.,
35th Annual Hawaii |nternational Conference on System

HEEEN&Hork, EegloRpR0®T, \OPE 8! sud:a) . pp20f237 SddxteiBss use of
(not nunbered) presents a scheme for bU|Id|ng an

PRAREATLCAGALLBLERL 10l SR bk Lol oo
P& 55 & 86 Ka1Urel ABtwork. The Bluetooth piconet network architecture, a
strict star topology, is extended into a scatternet architecture, where piconets are
interconnected. A consequence of creating scatternet-based personal area
networks is that some nodes will form gateways between piconets, and these
gateways must be capable of time sharing their presence in each piconet of
which they are members. Johansson et al. presents an overall architecture for
handling scheduling in a scatternet. A family of feasible interpiconet scheduling

algorithms, referred to as rendezvous point algorithms, is also introduced and

discussed.

[0007] “Bluenet - A New Scatternet Formation Scheme”, Wang et al.,
Proceedings of the 35th Annual Hawaii International Conference on System
Sciences, IEE Computer Society, Jan. 2002, 9 pages (not numbered), presents a
scheme for building an efficient scatternet and discusses the basic rules of the

2
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resulting scatternets based on average shortest path
l ength and maximumtraffic flows respectively.

w0 bevsessaannect i ng Bl uet oot h-1i ke Personal AreaPCT/SG2008/000007

[0008

Net wor ks™, Tan, 1st Annual Oxygen Wor kshop,
G oucester, MA, 2001 , found 02/01/2007 at
http://nms.csail.mt.edu/ projects/ bl uewar e/ oxygen0O1l. pd
f, identifies the three main challenges in

| Stheffed MRS hridiSo 08 4rel itlr6d Bledefocitdudte e BANSFmance of the

scatternet topology formation, packet routing, and

cf@élﬂp@% §8%ttér'hgf§. bxsB8 Y ai\\féga%g Qﬁoﬂ?@gﬁ{t? Lee 888 mhBdidum traffic

t opo ormatl on process Stens act that

dﬁ%\é& c'%ﬁg%&{g/g%p di scover each other and explicitly

esta int-to-point link to synchronize the
frequency hoppi ng sequence and exchange signaling

i nfornption. ce the scatternet is for . SQ

chaniorpans g SisopiTils Perane o EbiokSkdeg. 15t Annual
across nmultiple PANs. The schedulin robl em ari ses

BHEhRE) GlsaisasieatMARdS0 1 deund 08/ Grzees aht Iy,

and the tinme division duplex nature introduces
pitpbYreme. caait. miteasiu/projectsdiiewvarelbxygand) e, ideatifirs the three main
scheduling. "A Priority Control Method for Wrel ess
MhatiendrtepinActeessnidsiimy multfie 802:tdoth-IBeH Mis hsoatteniet topology
Kawanura, et al., 15th |IEEE International Synposium on

HefmaativH, patketaoutiny) dniitdbianaeRadirk sohrsduing.alThensed for an
2004, PIMRC 2004, Sept. 2004, Vol.: 1, pp.: 520- 524

PSP Ll STkl oot sl e
& ddvel BRcIF BIHG Bha &b RARY ediBB1isE hpbiltBidAMSink to synchronize
the frequency hopping sequence and exchange signaling information. Once the
scatternet is formed, some mechanism is required to efficiently route packets
across multiple PANs. The scheduling problem arises because channel
bandwidth must be used efficiently, and the time division duplex nature
introduces problems not seen in traditional wireless channel scheduling. “A
Priority Control Method for Wireless Multi-Hop Access Using IEEE 802.11 DCF
Mechanism” Kawamura, et al., 15th IEEE International Symposium on Personal,
Indoor and Mobile Radio Communications, 2004, PIMRC 2004, Sept. 2004, Vol.:
1, pp.: 520- 524 explains the problem of throughput degradation of a relay station
when IEEE 802.11 is adopted in multi-hop communications. The relay stations
lose some of their capacity compared to stations that are not relaying the data of
other stations. Because all stations, have equal transmission opportunity, the

relay stations have to send packets from other terminals. An autonomous priority

3
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ose sone of their capacity conpared to stations that

are not relaying the data of other stations. Because
w@bki0o8®sHs: ons, have equal transm ssion opport uPCT/§G2008600007

relay stations have to send packets from ot her

termnals. An autononous prioritycontrol nethod is

proposed that changes the contention w ndow size

dependi ng on the nunber of relay stations and the

HemReI methddaB rbSo AL ditfes 18 8¥nhnBbh RIS Size depending

of fered the same transm ssi on capacity as regul ar

SAPPEIREAE B SSLEE 050 (LIRATL LERLRYoBR 8at roey
A g ke e TRHO 10938 BpE8lone e

Sﬁ\/ﬂgﬁgsi s of nunmerous contributions to the working

CA%* the wireless world research forum and ot her

research work and presents an overview of topics and

applications in the context of rel a\z\(/

[0009Li f f er BataydppsashPrployment kpnesnts fief

I nP. It covers
lirelassrasti Mebils Broadband

mul ti hop conmuni cations via relays, such as sol utions
fRadio’affiabst, dnGE Gormanmications Magiazine, Segt.\A00d| ¥'ek: 42, Issue: 9,
br oadband cel | ul ar networks (trading range for

qa0:e80-189), pravidess alsyhoesis of numertuat caivdtsldiving do &te Wogiing group
radi o frequencies. Furthernore, relaying is presented

apoRthERARSedsOWbHRE WeSedreH forail et sther FRRbPOHTRBEK &tPpesents an
It is also shown that through the exploitation of

> : : o | aui o -
SRANia O%%ﬁ%ée H% ap Atiohe 'ﬁ"f(fc,“% c?%itéB& o dagmganc&vers different

capacity i

net wo 010] U. S. "Patent

garpg)gcg%cgh%té t& B&ﬁiﬁ%ﬂd the beetneﬂ{s af rﬁlﬂﬁﬁ&j) BS&nﬁJﬁ%e{t%lng%a relays,

[0010]

such as solutions for radio range extension in mobile and wireless broadband
cellular networks (trading range for capacity), and solutions to combat shadowing
at high radio frequencies. Furthermore, relaying is presented as a means to
reduce infrastructure deployment costs. It is also shown that through the
exploitation of spatial divgrsity, multihop relaying can enhance capacity in cellular

networks.

U. S. Patent 6,256,303 (Drakouiis, et al.) describes a wireless broadcast
link to remote receiver that includes a transmitter for transmitting received signals
from a signal source as a modulated signal on a high frequency 900 MHz carrier
to a remote receiver. The remote receiver converts the high frequency carrier in
at least one conversion step to a lower frequency carrier signal. The lower

frequency carrier signal carrying the modulated signal is then converted to
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link to renote receiver that includes a transmtter
for transmtting received signals froma signal source

w@g00a/08fa6l at ed signal on a high frequency 900PG#&G2008/000007

carrier to a renote receiver. The renote receiver
converts the high frequency carrier in at |east one
conversion step to a |l ower frequency carrier signal.
The | ower frequency carrier signal carrying the

"BHHfh%T' ek g{éﬂhl arid FERSRARYELL g%&@ﬂg%td@coﬁarsﬁdgrﬂl o another

gnal and retransmtted as a no second si

t | e. d I
s?edﬁﬁﬁ% SRG BT CRHBIL B Ry B SERE s “u Bl E B aflagho 8 audio
e @[ 81 :% U _S. Patent 6,690,657 (Lau, et al.)
p?B@”‘gse YOI Pannel distributed wirel ess repeater
netvvork The network is designed to facilitate
gh-bit-rate data comunication within a hone

[0011df f i ceU. 8 Petarit 60,680 0aus 8t dadrayides arpultishpang! gstributed

outside of the desired network area can be m nim zed
byvinetass sepéater petweork.t Theseiwaerkiis designeg éafamildateiigh-bit-rate data
short paths and uniformsignal strength within the

nebmmnunication withit arfiomé, effidea o kintikdriyngnstrgimeli dres aRFsradiation
The network utilizes |owpower RF transmtters that

genRidd dithBesiredaehidrkiaped cAPBE MmihMniked behkisk TR pblAer
entire network of receivers. To provide uniform

C%ﬁ&ﬁﬁ%r%ﬂ%ﬂ&ﬁék Wiie REbWYkhs SAROAR J&rn? Qigfwtal §tength within

repeaters are used. These repeaters pIC

s %@16%}‘? (Q)refeo,{;r egg{ngf?e[{ ?Fw%ﬁ}‘ﬂ %gﬂf é)tgs 0 Fme%?\p&%l utilizes

erlng chann
< TePYeERF i tﬁaf‘éegm%‘avcmaiv%e@%ﬁ# g?ﬁgﬁv%rt% ﬁeﬁab'v span
t ee grrwt%rgin%?wor?(ho?r#ggelnvgrrs q‘o provide uniform coverage throughout the
network, channel-shifting repeaters are used. These repeaters pick up a
transmitted (or retransmitted) signal on one channel, shift it to a substantially
non-interfering channel, and retransmit the signal. The receivers can receive

signals on the best available channel, whether it is the original channel or a

repeating channel.

[0012] U. S. Patent 6,728,541 (Ohkura, et al.) describes a radio relay system

where a plurality of radio relay stations are connected so that bi-directional ring-
like paths are made up of radio transmission paths. The respective radio relay
stations bidirectionally transmit data inputted from terminals onto the bidirectional
ring-like paths respectively. The respective data are respectively received by

radio relay stations having data destination terminals along the bidirectional ring-
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repeati ng channel. [0012] U S. Patent 6,728,541

(Ohkura, et al.) describes a radio relay system where
w@2@B0saBity of radio relay stations are conneRCESGH08/000007

that bi-directional ringlike paths are nade up of

radi o transm ssion paths. The respective radio rel ay

stations bidirectionally transmt data inputted from

termnals onto the bidirectional ring-like paths

I R&PeRhs Y Eb¥h rddls rélS? RefTonY R/hfkht t?as@'é%efv@é RGE HbMFddstined for the
rece| ved by radio relay stations having data

rhtﬁ%‘i’éEfagrﬁl t?cﬁlé'&ﬁr@@tt a.?a'trg Sm tQ%aHiv\ﬂHc%ﬁthBQ{a {d Q48 tKRminal.

10 re atlon recei ved

%E’%?'@ﬁ%?? %&%ﬁﬂwﬁc&r’égﬁ i3e B T LA A6 togreq of

term.nal . The radio relay systemis capabl e of
r@“%’?&g data with a high degree of reliability.

[0013] U S. Patent 7,002,933 (Poon, et al.)
illustrates a wireless nobile network with an adaptive

[0013] ocal Y- $i Rrieat /ORI EoRr Rt alorllusyete § wirslassrgobile network

mul ti nedia content. The wirel ess nobil e conmuni cati on
netthvaniadaplivedocatiplinked motids network ferdocallyl rolting multimedia

t el ephone, and other types of nobile transceivers, to
coontant, CEHeewineliebs andbileadniraasicatiat hetvoalndllelvs aatbilg, nodes, such
with one another. This nobile to nobile conmmunication

cad odlidlant tsldphoRs ParR d@@r tpesudimdbie tFpisaBivers) te to@mmunicate
| ocal link where nodes with excess processing and

bRRA W e (zRRa%AToA 4R Bﬁé&ly’Wﬁ?@ﬂ@én@tﬁeT’ h?h?’serﬁHﬁﬁ-:t to%oblle

t he base station. The ormati on of the local |ink

hg%gHuY\?ca%Bﬂ g?gﬁm § SKBoiha thrdudf? tHd f%lrm%?ﬁrté )E/;Ph'k'?cfal link where

s are con gur as’ maj or S when
nodes with excess processing and bandwidth capacity forward messages at the

request of the base station. The formation of the local link is adaptive and does
not require a central controller. Nodes are configured as major nodes when they
communicate information directly with the base station via a network link. Nodes
are configured as minor nodes when they c;ommunicate the information indirectly
with the base station via a direct local link with one of the major nodes to form a

locally linked mobile network within the wireless mobile communications network.

[0014] U. S. Patent 7,043,252 (Khitrik, et al.) describes an information

transmission method for a wireless local network. The wireless local area
network (WLAN) includes multiple transceivers capable of establishing
communication with one another (i.e. operating in a peer-to-peer mode). The

method determines the quality of communication between all transceivers and



communi cate information directly with the base station

via a network |ink. Nodes are configured as m nor
woeaessuben t hey comuni cate the information | Pdi/s€m8/900007

with the base station via a direct local |ink with one

of the major nodes to forma locally |inked nobile

network within the wireless nobile conmunications

network. [0014] U. S. Patent 7,043,252 (Khitrik, et

adtonagéesiidoniAgniaBtid Mg QAIFRHARDY A6 the itRRsFBA/ BRI B&%ed on

a wreless local network. The wreless |ocal area

I | . .
gk?&:‘ggit (ﬁ;%tfa M&mr‘nﬂﬁic‘éﬁ@r?gg%'l?tg, ﬂrﬁn%&e@?}%‘ﬁ?%@[]@ ﬁ?ﬁé?aﬁsmls&on

i shi ng contmuni n wt

JB308 Nl FoRfifiort § PSR bu ARl ia poutp ha

transcei.vers andstarage of. conmuni.cation ality data
cyOURER o B A B GRigS B S bl gl BrothsterJhn a
commyni cation quality, a transceiver operating in the
sperdipsbresholbmue phsanmusicaiosaalivon o an
addressee by a transm ssion route that provides for
the quality of conmunication, which is equal to or

[0015bet t erUt Banatent pO46£1i68d Tshb@ ks prolvitlesadruiatesfvehicle communication
communi cation quality. [0015] U S. Patent 7,046, 168
(Mistiodi thapperfordesscaammunicatiow by setgerttiziywel b giaigi tteamsmission
nmet hod that perforns comruni cati on by sequentially

rigfornation ahforRyNaifdl 68 Fof oracaslihgan® RanYMISide ifornfdtion to
broadcasting the transm ssion information to

RriphBeAIalenithdy, Gl \Rhici@ trdREnHiRy IHeARSTENIEiBA idfdemation

transm ssion i nformati on desighates relay vehicles and
s

il : ' .
USRI el Oy AP RS RSB it rcepton
Vlﬁﬁ)'n%laﬂgn té Beﬁ;gl'ge%l \'}e%icggg bg{i]]%trglatyhveehicles. In order to designate the

relay vehicles, the vehicle transmitting the transmission information receives

positional information from its peripheral vehicles, identifies branch roads on
which the respective peripheral vehicles exist by referring to mép information,
and designates as relay vehicles peripheral vehicles farthest away from the

vehicle transmitting the transmission information on the respective branch roads.

[0016] U. S. Patent 7,092,434 (Moon, et al.) teaches a mobile station that is used
as a repeater station when communicating with a base station. When a mobile
station communicates with a base station by way of one or a plurality of other
mobile stations, the mobile station acting as a relay station determines whether
the data demodulated after being received is reception data for the mobile station

or transfer data to be transmitted to the other mobile station or the base station.
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rel ay vehicles, the vehicle transmtting the
transm ssion information receives positional

w0 ndosiosEst on fromits peripheral vehicles, |dePtT/$6E98/000007

branch roads on which the respective peripheral

vehi cles exist by referring to map i nformation, and

desi gnates as relay vehicl es peripheral vehicles

farthest away fromthe vehicle transmtting the

0f @AM hidHalBh! ' i

[ MGRTERFIAT hBBIEBL S (G IRRE o Mg Bafistor data and

t . [ i . i \ e . .

RS BRRLE et AldiRbA tard B 08 RAAR3 A pERBBYF Stotion. The
ile station,co nicates with a,base station by w

T etk dermpa R e Rh B B iR e 2P @i gt

nmobi | @ station ting as a.relay station determ nes

VAEPIERY {%%'eda@lﬁaéw%m?ﬂst%ah%m@a'e@@tw having digartlys

reception data for the nobile station or transfer data

t@MHBURicaies With de hasesiaticn, mae idemifies eachtusendaia myliplexed.

base station.It then deci des a nodul ati on npde

suitable for transmtting the transfer data and

[0017] r ansd.sSiRatediat, 406,819 iilkaewalhsin, £ ab)illdsttates a wireless digital

generated in the nobile station. The base station

delepHohabgstem cortaiplngn lsdsgoak dreliaisidhane stheomplak|dhe or more
stations according to the nodul ati on node of the

bkt statiots. e SeuRBiddesdde/staRINEBhpREEH a WAt nt difilar to the
base station, and identifies each user data

bboplesssor! Gl nSogBa ol A APl proces
SHELSE) 95400 AhobF 15, S0 BTk 26 DR FERLLB e

ase station conprises a station si :Iar.t.othe . .
S0t el e BRI sRudl B ridmuRhmdiiorifg Tt ositive edges in

initjating a synchroni zati on process
thes{gna‘. g y P

U. S. Patent Application 2005/0286546 Bassoli, et al. describes methods
and apparatus for providing synchronous playback of the same piece of time-
based media on multiple devices connected over heterogenous channels
consisting of varying degrees of delay. The apparatus employs a peer-to-peer
wireless application that allows users to share music locally through handheld
devices. Users can "tune in" to other nearby music players and listen to the
digital music of the nearby players. The players provide access to their profile
and playlist information, and enables synchronized peer-to-peer audio streaming.
The wireless applications are based on wireless local area networks based on

specifications such as Bluetooth or IEEE 802.11.



whereby it is enabled to assign tinme slots to the
subscri ber station within the frane pattern of an
wa@pgBsuae si gnal by neans of nonitoring for ppGI/SG2088/000007

edges in the signal. [0018] U S. Patent Application
2005/ 0286546 Bassoli, et al. describes nethods and
apparatus for providing synchronous playback of the
same piece of tinebased nmedia on nmultiple devices
connected over h sisting of
varyi ng degrees ?#ﬁ'g‘gﬁgw&h@@m@@?em oys a
peer-to-peer wireless application that allows users to
har e ' L - L.q, [ .

[OO19§an " A'H?)bji%ﬁ{ 8{@1@&(}){%5&%@%%5&%@5 g%lrﬂfﬁ SEf3! eé@fi{lé&hg}]allows

t'une nusi ¢ players a

orenPalosfl Pha e e Sontoler BRFE AR M FLAU I ppraguction

iﬂ(fa(?rmat_i on, and enapl es Sénchroni zed P‘eer-to-Peer

alRfdReicesle; tensfahdioiiplaeda sonisnt fites thenwhartths gtyork for
on wirel ess |ocal area networks based on

5 skgpEeductiani ons such as Bl uetooth or | EEE 802. 1

1. Summary of the Invention [0019] An object of this
invention is to provide a virtual serial network that
[0020%! | owsT @ accamplisit atdeasifthiz abjexdtea sedatyrlivikeddigitalidata content

device with nmultiple reproducti on node devices to

t i’e?é},&rﬁisysﬂémi Hedl a WRRiaR sl ineBborki 18R viRbglughfialhetoek includes a
network for reproduction. [0020] To acconplish at

| Rasfer tBhSolIRRIrRRefe ddviGeshPhlutipld PRI GitRintdel®vites. The

content relaying systemhas a virtual serial network.

Thesteh ChHRbNeT R a Rl RialhtAins LidieS dBta content files for distribution

10 through the virtual serial network of the digital data content relaying system to the
reproduction node devices. Each reproduction node device is serially in wireless
communication two reproduction node devices that are in close proximity. A first
reproduction node device of the plurality of reproduction node devices is in
wireless communication with the master controller server to receive the digital

15 data content files as radio frequency signals. Each of the reproduction node
devices wirelessly transfers the digital data content files as radio frequency
signals sequentially from one reproduction node device to a next reproduction
node device of the virtual serial network. The digital data content files are digital

audio files, digital video files, or digital voice paging files.

20 [0021] In the virtual serial network, a newly added reproduction node device
transmits an identity code to at least one of the plurality of reproduction node
devices. The identity code is then transferred to the master controller node

9



master controller node device and nultiple

reproducti on node devices. The master controller node
waelewsogs1aai ntains digital data content files fBCT/SG2008/000007

di stribution through the virtual serial network of the

digital data content relaying systemto the

reproducti on node devices. Each reproducti on node

device is serially in wireless comuni cati on two

rFRRAQAUEAd RRASRY BN HBNAGRRII RlcPaRidrs §|s€ﬁ§l Ms‘ﬁ?@nrﬂfttb{e newly

A first reproduction node device of " the pluralit

fetisica ngo% i AGad Bkl ?%ubﬁ thd i b@Wédc?éM%bﬁécﬁ?&tub%ode

Contro er server 0O recelve
AficdrechRed f%@&ﬁa@&c’b&gfﬁéﬁ% A LEGIRCYghy BB
f h i _
tﬁ%ﬁ%@ﬁ@el@m&%@ S e repamits 465 nEBebdlaostent fles as

node device to a next reproduction node device of the
vieghafagauanicy signals: tRo? RUCCErEINg] rgPtaguctian Aode fleyipes repreguction
are digital audio files, digital video files, or

diqfle déviesi ce pagi ng files. [0021] In the virtua

serial network, a newy added reproducti on node device
transmts an identity code to at |east one of the

[0022p! ur al THeymabter epnipollettriods devite ideotpoestes altmsetland control circuit
code is then transferred to the master controll er

neAeHRx £ coﬂaﬁidaﬁﬁbeer%@ Bht0bdrRentTiele  ARNdieR dagstdiont
a seri al p03|t|on of the newl y added reproduction node

dgyidee ddifde ishdko Jhgl i Rffed b’a%@ﬁ?ﬂiﬁ‘%hﬂﬁl 1) ﬁ to receive,

deV| ce recelves ata content es as ra

8%@.%3 06K PNt LR o @%8%&% G %Eae%%“tem
e RS AL A0R fih, % oS TRAbAGEEL AlSS, o8
nonvolatile random access memory, or an optical storage disk. A master control
unit schedules transmission and reproduction of the digital data content files and
structures the locations of the reproduction node devices within the virtual serial
network. The master controller node device has a transceiver in communication -

with the baseband control circuit to obtain the digital data content files for

transmission as radio frequency signals to the first reproduction node.

[0023] The master controller node device further includes an antenna connected
to the transceiver to transmit and receive the radio frequency signals including
encoded digital data content files. A speaker is included in the master controller

node device to reproduce audio signais decoded from the digital data content

10
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node device. [0022] The master controller node device
i ncor porates a baseband control circuit to format and

w@orvdiositen the digital data content files. A dp@i/s62008/000007

data content storage device is in conmunication with

t he baseband control circuit to receive, store, fetch,

and transmt the digital data content files. The

digital data content storage device is a magnetic

|6k an@ aRicRSpHoRe t8 REESTV A 86 8IS SigRIPfor ,coﬂv&%mtﬂdoﬁthé |d§§|tal data
random access nenory, or an optical storage disk

n&HSht gt rol unit schedul es transm ssion and
reproduction of the digital data content files and
structures the |l ocations of the reproduction node

fo024f,5 1 °SSimffat; 1S it ey 37 f?piﬂ%%%sc’ﬁ‘éioqe d&VodEitdsd

ASRAng Ronfin il th Ao e eanafioh 4as Hisfta] fefaiantart Sles. A

as radio frequency signals to the first reproduction

ndaital datm oantenheoraga éevien iGomnmepicatiere Wwith e basehandgontrol
i ncl udes an antenna connected to the transceiver to

t cieondlrip recaive, skwrei fadch, leadricanisonit thegligitad data gontest files. A

i ncluding encoded digital data content files. A

sastiee contsoliumitl acttedules repedoetidreof thenligital data cardent files at the
device to reproduce audi o signals decoded fromthe

divighihahe fepredetivhaitide debscaatt schdduisypiramsmissionhes ehe/digital
audi o signals for conversion to the digital data

C@ath Bhtdrt fiRS 1o &n@@gééce%dmd @bl’d’ducﬁ@ﬁ o8& debﬁzealvwm theWirtual
of reproducti on node devi ces has a baseband contr ol

L hBtvy?d?‘( f Wﬂ’%‘sc@%r SR nirAONiEAfortivah 1% bd8diBand control

cont ent
circuit to obtain the digital data content files for transmission as the radio

frequency signals to a succeeding adjacent reproduction node and to store the
data content files as the radio frequency signals received from a preceeding
adjacent reproduction node. The digital data content storage device isa
magnetic disk, a volatile random access memory, a nonvolatile random access

memory, or an optical storage disk.

[0025] Each of the plurality of reproduction node devices further incorporates an

antenna connected to the transceiver to transmit and receive the radio frequency
signals including encoded digital data content files. Each of the plurality of
reproduction node devices further has a speaker to reproduce audio signals
decoded from the digital data content files and microphone to receive audio

signals for conversion to the digital data content files.

11
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digital data content storage device in comrunication
wi th the baseband control circuit to receive, store,

wo edoslgsiand transmt the digital data content PCT/8620084000007
master control unit schedul es reproduction of the
digital data content files at the within the
reproducti on node device and schedul es transm ssi on of
the digital data content files to the succeedi ng

[0026] epr 0dTKé raio RegackigVdigRas W tHedibiRa d4td Eé’l@denf’ﬁl@saénd control
network. A transceiver is in comunication with

bagehestsh G{fﬂ < T?u %;lfé? hig é&t@l‘?ﬁfﬂéé‘afd‘ﬁar@f&lr&?lﬁoﬂ?&% master

content fiI ransm ssion as the radio

SR BB et e T
BT RCIoe st TR st i ot nglpotion data

TS AR .

optical storage disk. [0025] Each of the plurality of

régierfuand §ie masler gentrelles npdedeviceita Esvvide insdictions for

antenna connected to the transceiver to transmt and
riecieséng, Heansteadiing, fansopresentirg) afithé digitatdatdi coptentdibeke d
digital data content files. Each of the plurality of
reproducti on node devices further has a speaker to
repr oduce au%&&é? nal s, code the digital data
content files SEH ﬁM§n§ﬁalo signal s
for conversion to the d|g|tal data cont ent
files.[0026] The radi o frequency signals are the

[0027h; i t dridadia biackehagram efthamplbwrge nedia sontast relay system of
data. The digital data content files are transferred
fthisinvetiomst er

[0028] Fig. 2 is a block diagram of the master content control circuit of the multi-

node media content relay system of this invention.

[0029] Fig. 3 is a block diagram a reproduction node device of the multi-node

media content relay system of this invention.

Detailed Description of the Invention

[0030] Refer to Fig. 1 for a description of a multi-node media content relay
system that transfers digital information, such as audio, wirelessly from one node
to others in a virtual serial network. A master control node 5 has a content data

storage device 10 either resident within it or in communication with the master

12
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controll er node device to the first reproduction node
devi ce and sequentially to each of the succeedi ng

WO 2@B/08R181 | on node devi ces. The control instr urtT/SG2008/000007

data is transferred bi-directionally between each of
the plurality of reproduction node devices and the
mast er controller node device to provide instructions
for requesting, transferring, and presenting of the

diditioRhod@ba m&ﬂéntfdalta%tor%’;é QEV|Q§519rer§|hé){?\eocflgﬁé]%edla data
Drawi ngs [0027] Fig. 1 is a di agr am of

t f this
T%“fé‘hﬁ%ﬁf@ﬁﬁa'r*%f'@?’:@@@”édéf*"?‘bfZikea’} Sgr am of the

mast er content control CII‘CUIt of the nultlnode medi a

o0 B o S0 e

nedi a cont ent / mof this

IR fommetancSepngin the i Uata pantentee: Fhe base band
[00301 Refer to Fig. 1 for a description of a

rRANtiol pipeHt igdR camagication vdthg digjtal datagantentrderepe device 35 to
digital information, such as audio, wirelessly from
oeeeiNedsore; feicheand fransmiv the di@italscmtia aontestt fitesk . The master
master control node 5 has a content data storage
dwntrobudi0 32iid fuether @scalemunidatibn the bassbadr audio control circuit 31
conmuni cation with the mastercontrol node 5. The

ctorchaduld atansaiisyice and eapre@udtdr sttthk Uigitan 8ath &ﬂté\*ut files. An RF
medi a data such as digital audio or digital vid

ftl’ér%%ewbp 831 inl&nBRicatiort W‘lhrtﬁé b38&Ean cAstrct 'Eﬂwt {dobtain the

Fig. 2, has a baseband control
digital data content files for transmission as radio frequency signals 20a and 25a

to the first reproduction node.

[0032] The master control node 5 has a control panel 40 that provides the

necessary physical controls to allpw a human interface to the master controller
32. The control panel 40 has a display panel 41 for displaying the necessary
control information for use by a person operating the master control node 5. The
control panel 40 further includes control knobs and levers 42, 43, and 44 for

providing the necessary control instructions to the master control node 30.

It should be noted that the display panel 41 may also be used for the
display of the digital media content files if those files are video files. The control
knobs and levers 42, 43, and 44 provide the necessary controls for selecting and
scheduling the digital media content files for broadcast and reproduction, for
adjusting the audio volume, and other similar necessary control function.

13
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circuit 31 to format and condition the digital data

content files. The base band control circuit is in
w@orsisilsati on with a digital data content st oP@EQ8G2008/000007

device 35 to receive, store, fetch, and transmt the

digital data content files. The master control unit 32

is further in communication the baseband audi o contr ol

circuit 31 to schedule transm ssion and reproduction

[0034]0f t hahdinghdtat coirtd neaB s s ébsb8§ker% BFIJC%@F&?)?@dO(ﬁﬁ)n of

is in comunication with the baseband contr ol

%'lJHE)uf'rémttﬁe akyidd Hleglfbeccg'\tghttf%s dAh a rﬁf&f’tﬂsﬂ%aféd @?‘ %égptlon of

transm ssion™as ra requency SI

f ] n The opt.r
Y8fe iR EREI 5%?9%53“’ (1% g 3] doid BGnfFREhER P B fhstance
ecessa hysi ontro ow a hu rface
5 Ral hefia/coridht 48 Vs aldiodied ik Pag i Bk Oufona
a display panel 41 for displaying the necessary
HGREMBISIAMelorias Paging 6?9965@99%%0 fheprapsertichipa mdﬁﬁd5ﬁhé5b and
mast er control node 5. The control panel 40 further
i1®@€! udes control knobs and | evers 42, 43, and 44 for
provi ding the necessary control instructions to the
master control node 30. [0033] It should be noted that

[0035]t he diTspltanspaivet 32 is conneatexbtos astedns ds tb hangdimitdrlreceive
of the digital media content files if those files are

helealid fregaenchhsighaB indNidikg @héo@éuidigﬂweda&a %8nte41$ﬂ|e@n dhe
44 provi de the necessary controls for selecting and

$506 HeguiBACY Qi%nglsghcaﬁbe ARfKaR g%%%mfnésefsigﬁd coptrol

broadcast and reproduction, for adjusting the au

r?QtM'éﬁon BF%D&% efH}é H%ﬂaf&at@a%ﬁ&ﬁrﬁyesc teg{%ﬁded and modulate the

unct| on contr ol
R& glﬁ% uggcyt glgnaf%cféa for BaRSTaF %rom the master controller node 5 device

to the first reproduction node device 15a of Fig. 1. The control instruction data
are encoded and modulate the radio frequency signals 20a for transfer bi-
directionally between each of the plurality of reproduction node 15a, 15b, and
15c¢ and the master controller node device 5 to provide instructions for

requesting, transferring, and presenting of the digital data content files.

[0036] The master control node 5 is in communication with a reproduction node
15a which in turn is in communication with a second reproduction node 15b
which in turn is in communication with a third reproduction node 15¢c. Other
nodes may be connected in this virtual serial network implementing a “daisy-
chained” structure. Refer now to Fig. 3 for a discussion of the structure of the

reproduction node 15. The reproduction node 15 has a baseband control circuit

14
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audio fromthe digital nedia content files and a
m cr ophone 55 for reception of voice and/or nusic for

wee@ansas2 of the digital nedia content files. POI/SG2088/000007

instance the digital nedia content files maybe audio

files or paging files for the transm ssion of voice

pagi ng nessages to the reproducti on nodes 15a, 15b,

and 15c. [0035] The transceiver 33 is connected to an

a forfhat bAd LHAGHG! i ' ifeddi1hef

h8¢ 'ft? rﬁ‘élt[sl bAGHoh '{raegglﬁgélgﬁ?% }‘.Slaltel?fﬁfeg The' B ﬁ%ll@é;@ycontrol

signal s 1 ncluding enco ( ata cont ent
el oA B b 5Bl ol Bl 135 o
NN S LI e SR L

fromthe master controller node 5 device to the first

r Bpit dd4 ¢ uptven Bueeraginicatiar fegpagsbgnd pudiey gontept cirgyit 131 to
instruction data are encoded and nodul ate the radio

f peftpsiie ffassmisaion arvreperduction of ke diptialrdaiaicontent fles to

bet ween each of the plurality of reproduction node
15accetBing rapooditionndded ef thestirtual serial ndthverk.nAd&RF transceiver
device 5 to provide instructions for requesting,

t 1384 imrodnmguniaatiorpwith g basebeihdtdomtrdl girdudt 13tatoobtain the digital
content files. [0036] The master control node 5 is in

C @ATALEHrEG RS fok trBndmisSRInsl eI Re sty lsignal 20h and 25n to the
turn is in communication with a second reproduction

n ' ' 1S in comunication with a
tﬁ%ﬁ@éroﬁﬁ%ﬂﬁﬁgg?wc. O her nodes may be

connected in this virtual serial network inplenmenting

[0037"]l "dal HE P@ﬂrgsgétion node 15 has a control panel 140 that provides the

necessary physical controls to allow a human interface to the micro controller
132. The control panel 140 has a display panel 141 for displaying the necessary
control information for use by a person operating the reproduction node 15a,

15b, and 15¢. The control panel 140 further includes control knobs and levers
143 and 144 for providing the necessary control instructions to the master control

node 130.

[0038] It should be noted that the display panel 141 may also be used for the

display of the digital media content files if those files are video files. The control
knobs and levers 143 and 144 provide the necessary controls for selecting and
scheduling the digital media content files for broadcast and reproduction, for

adjusting the audio volume, and other similar necessary control function.

15



structure. Refer nowto Fig. 3 for a discussion of the
structure of the reproduction node 15. The

WO 288181 i on node 15 has a baseband control cPE€TSG2028000007
to format and condition the digital data content
files. The base band control circuit is in
communi cation with a digital data content storage
device 135 to receive, store, fetch, and transnmit the

[0o3odi 9i t atheddpdkRRbS PodE 158%s iﬁﬁ‘gé%{& 16987b¢ BlcaH'éHodlﬁ%orll of

is further I n conmmunicati on aseband audi o contro

gdogcﬁ%é&%ﬁg% to‘iégﬁtagg{b??%%ﬁ?fghfﬂg%ééia{’ﬁﬁ&‘&\&%o{ UL ion of

0 succeedl ng
r 0 ion nodes of. the, virtugl serial n rk. .
AR SR DR 1055 Rlioh 1 il B B isBpieh e T €A imstance
seband control circuit 131 to obtain the digjtal
Jae SeRBheeRE fantesd! 1S mavhnwoluflen onBagingifies ok dincy
signals 20n_and 25n to the succeedi ng reproduction
5 rEsgission gf7yoiqs er texh Paading: Messagesdo e rrpsodudctiontnasies 15.
panel 140 that provi des the necessary physi cal
controls to allow a human interface to the mcro
[0040]c ont r diHedrars8giveTad3 ioocommctqrhivedn aA@nhad 48 tditgplsmit and

panel 141 for displaying the necessary control

irateivetie rnlid Hequscyigiralp 20AIMAAZEH idtiudihd &fcoded digital data
reproducti on node 15a, 15b, and 15c. The control panel

Tttdrit Fitdie ITHeN@UIAIREqESHYY Sindi§ ﬁﬁﬁjo@m?ﬁéﬂ\éﬂé céddnbfibs 125a

144 for providing the necessary control instructions

tehd SRR R4 '12&@%&&@2&&!%@%%@@@%'6\% Qﬁg?ded and

noted that the display pane 41 may al'so be used

o PR ah PPy PEEERESRF ok o ddereproacton
node device 15a, 15b, and 15c to a succeeding reproduction node device
reproducﬁon node device 15a, 15b, and 15c¢ of Fig. 1. The-control instruction
data are encoded and modulate the radio frequency signals 120n for transfer bi-
directionally between each of the plurality of reproduction node devices 15a, 15b,

15 and 15¢ and the master controller node device 5 to provide instructions for

requesting, transferring, and presenting of the digital data content files.

[0041] Returning to Fig. 1, when a reproduction node device 15a, 15b, and 15¢ is
to be added to the virtual serial network, it transmits an identity code embedded
in the control signals 20a, 20b, 20c and 20d to at least one of the reproduction

20 node devices 15a, 15b, and 15¢ or the master controller node device 5. The
control signals 20a, 20b, 20c and 20d with the identity code are transferred to

the master controller node device 5 from the reproduction node devices 15a,

16



knobs and | evers 143 and 144 provide the necessary

controls for selecting and scheduling the digital
wore@sassaent ent files for broadcast and repr oduRtT/®62008/000007

for adjusting the audi o volune, and other simlar

necessary control function.[0039] The reproduction

node 15 has a speaker 150 for |ocal reproduction of

audio fromthe digital nedia content files and a

M 56 OphP9Sc 1 7Re hdstéSorbliem&te ¥8VicE52RLIRE d‘é’éﬁeﬁ_pﬁ@iﬁon of

creation of the digital nedia content files. In this

e i ' . £ ,

TR dooBaLSphALIOT RN RS Tha 1AERCERFLTHE oo

t ' t roduct i on nodes ,15. .

| SbleR et 2pPAR0H0 208, 738, b8 RERLEA A e e Tetfhpinpng cevice

145 tpo. transygt and receiye, the radi,o frequency.

TS, 7 ThrnSsredehiem dioia) Br StanidlGs aaradia ieauency

content_files. The radio frequency signals include

dignels 23pa2abc 2Pt and 2pd|fom asaceding tamipdigstion node device 15a,

instruction data 120a. The digital data content files

al eb.cmihi2e and dransanifs shedigital dataiconfentigsresyradiagirequsncy

125n for transfer fromthe one reproducti on node

deighales 2BaandlBha teaa dudéerding epsethatiedinode rdepicedt8a, i16b, and

node devi ce reproduction node device 15a, 15b, and 15c

of5¢ig. 1. The control instruction data are encoded

and nodul ate the radi o frequency signals 120n for

transfer bidirectionally between each of the plurality

[0042P T eDfPSRIGELO tROESNIBRYASSSs égﬁ‘?ctéé Bronfifd dotftedthits BRorage

master control 'er node device 0 provide

SPRUEH b SRR Aker SR TRBE 5 HEASATEE W raBf data o append

1 %&Js%%&c%rﬁ@%g'Caq%i’scovr\]'{tqr%{]daatartg Rhe ggn te'nf) Jata” edc(:eovnitgnet data is
transmitted from the master control node 5 to the first reproduction node 15a as
the content RF signals 25a. The content data 25b is then relayed to the second
reproduction node 15b, which in turn is relayed as the content data 15¢ to the
third reproduction node 15¢ as the content RF sigr_lals 25b. The content data
from the third reproduction node 15c is relayed to other nodes in the network

through the intermediate nodes or to other network domains beyond the limits of

the RF transmission of the master control node 5.

[0043] The master control node 5 and each of the reproduction node 15a, 15b,
and 15¢ may transmit using the same carrier frequency but in different time slots

in order to avoid inter-node interference. Alternatively, the master control node 5
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to be added to the virtual serial network, it
transmts an identity code enbedded in the control

WwWGee@naga320a, 20b, 20c and 20d to at | east onePCIF/SGH®8/000007

reproducti on node devices 15a, 15b, and 15c or the
master controller node device 5. The control signals
20a, 20b, 20c and 20d with the identity code are
transferred to the master controller node device 5

f%r%“bé&‘?of ﬁ@r@?%cgé'n ﬁggg 1§§le 55 SantPAs d 28n a?s%dregc?lg? the

The naster con e devitce b assigns“a se

RSl TR TR i gnal < 208, 20b, 20c

and 20d. The the newy added reproducti on node device

5a, lgb, (gfng 15c now recei ves dicgi tal data content

i | es BaCh gidhe mastalerntip! spdad andsach oblhe reprodugtioppades
froma precedi ng reproducti on node device 15a, 15b,

ahkn. 159, and 16ednavplaybactethei epntent data hetngnviselessly relsyed

as radi o frequency signals 20a and 25a to a succeedi ng
ribpeughueadhoof the deprdduction nades 154,150 dnd 36 4raDh2]other network
operation, the content data is extracted fromthe

cdorheint bagbad sholimgs ofitel RE trbbsmissormasthermaster tehtrol node 5.
node 5 then formats the content data to append

MEGS$S ar ¥aispeRBind o?&imiiafﬁﬁhrvﬂ{er@%é‘ chbRtehPR 1570888 serially from
data. The content data is transmtted fromthe master

t t . .
GRABIhStePOSIara nb_eg r?;ﬁ%sécdfg]%f tlﬁl_ﬁ Pé&é&&&tlo‘?{hdéa@t%g?%%gl%ibgénd 15c.

the content RF si a. e content
then relayed to the second reproduction node 15b,

o e e B HaE SRR el B famsmisson
Sci>f qgjlirsécggnba'i d;rgl?t%l ggn tro r(]jtz;\tadgét%veen the master control node 5 and each
of the reproduction nodes 15a, 15b, and 15¢. More than one of the reproduction
nodes 15a, 15b, and 15¢ may transmit control information 20a, 20b, 20¢, 20d to
the mastgr control node 5 using back-off and retry mechanism. In addition to
relaying the digital data content files such as digital audio and video to the daisy-
chained reproduction nodes 15a, 15b, and 15¢, the multi-node media content
relay system of this invention can also provide a paging function (contacting a
person in close proximity to one of the reproduction nodes 15a, 15b, and 15c).
The originator of the paging information can come from any of the master control
node 5 or each of the reproduction nodes 15a, 15b, and 15¢c. Further, the paging
information may be broadcasted to all the master control node 5 and each of the

reproduction nodes 15a, 15b, and 15c.
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fromthe third reproduction node 15c is relayed to

ot her nodes in the network through the internedi ate
wooaesss2 t o ot her network donai ns beyond t he PCTBGH08H00007

the RF transm ssion of the master control node 5.

[0043] The master control node 5 and each of the

reproducti on node 15a, 15b, and 15c may transmt using

the sane carrier frequency but in different tine slots

[0046] N or dee MasfFRLArbM&le H3HE e'aﬁh%rfﬁ% FMr&duction nodefs 15a, 15b,
Al ternatively, the master control node 5and each

AR hrtfte o e
f th
OB ItormiBiitp iy Ble %oa%gé"%ﬁé?esﬁ fio °9f&ﬂ??§§n§a€”
4 bei
s O%aEHrtg G el ESLPSRLY T BLAVRL o
15c and t he ot her netvvork domai ns beyond the limts of

5 tQ?é' eyt data st Q%P'éﬁe%ba@lh By ﬁﬁ@@@#ln@@?ﬁ HBiquaddrntifiersTegde to the

IS "dai sy-chai n" organi zati on where the content is
mm&l@merﬁeiﬂtaﬂﬁg Alloaden avileg)ay theceantend data det wilt only play
each of the reproduction node 15a, 15b, and 15c.

[k She Eontehéif,the hetchihg unigndddentficaticn cbeais foahdy

system supports transm ssion of bi-directional digital
control data between the nmaster control node 5 and

[0047ach of shdifd beMddsw gidt @mcBAeSs Ais 5bam aAéefst/rMaW

than one of the reproduction nodes 5a, 15b, and 15c

RtwbFedAiBbreC 8AE ro@ bhe @p%d[ﬁ;‘ubﬁ I%fl S%O?Sb gé)ﬂ(g sl Rceive

the master control node 5 u3|ng

o BB BB A v
qﬁﬂl% ri)"i‘e {]o relay the information to multiple succeeding neighboring

reproduction nodes 15a, 15b, and 15c.

[0048] If one of the reproduction nodes 15a, 15b, and 15c¢ is disabled, the whole
network is not disabled since the structure of the network is essentiall a mesh
15 structure with the “daisy-chained” virtual serial network imposed upon the
underlying network. When one of the intermediate reproduction nodes 15a, 15b,
and 15c¢ is disabled, its “children” will scan for new “parent”. If it detects a signal

within the close proximity, it will rejoin the network and start relaying the content.

[0049] Inter-node interference between the master control node 5 and each of the
20 reproduction nodes 15a, 15b, and 15¢ is avoided by using time division multiple
access (tdma) when the nodes are using the same RF carrier or alternatively the
neighboring nodes will transmit the content in separate RF channels.
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reproducti on nodes 15a, 15b, and 15c, the nulti-node

medi a content relay systemof this invention can al so
w@e@siogia3n pagi ng function (contacting a persoPCT/8G2008/000007

close proximty to one of the reproduction nodes 15a,

15b, and 15c). The originator of the paging

i nformati on can cone fromany of the master contro

node 5 or each of the reproduction nodes 15a, 15b, and

[0050%50- RyRlid 8lis iﬁv’éﬁfi&?ﬁé@ Eeéﬁbsﬁﬁﬁtdr%m B% described with

roadcasted to all the nmaster cont node 5 and eac

erdrBfcd goﬁi{hrgygfeingﬂg %ﬂg(ﬁ(gméggthéféﬁfh@mh e ﬁa&gr%ﬁ)?rg yfose

master c no reproauc

Gl ¥ et B 258 BARRA L 45 e e wivou

control jnformatign to idenfjfy the source and
rfne S 66 SPIK 208 FCPBS Of (NEURYERIS. Fur ¢ her . t he
master control node 5 will also control where the
content data is to be played back by appending the
[0051uni quelhedisMentiareglgimastié: t o t he on the content data
25a. All nodes will relay the content data but wll
only play back the content if the matching unique
identification code is found. [0047] It should be
noted that since this is a daisy-chain
(broadcast/relay) network structure, one of the
reproducti on nodes 15a, 15b, and 15c will receive from
one nei ghbori ng precedi ng reproducti on node 15a, 15b,
and 15c only but it will be able to relay the
information to multiple succeedi ng nei ghboring
reproducti on nodes 15a, 15b, and 15c. [0048] If one of
t he reproduction nodes 15a, 15b, and 15c is disabl ed,
t he whol e
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network is not disabled since the structure of the
network is essentiall a nmesh structure with the

w0 dasmgsishai ned” virtual serial network i nmposeRCTIFGIN08/000007

t he underlying network. Wen one of the internediate
reproducti on nodes 15a, 15b, and 15c is disabled, its
“children” will scan for new "parent”. If it detects a
signal within the close proximty, it will rejoin the
network and start relaying the content. [0049]
Inter-node interference between the master contro

node 5 and each of the reproducti on nodes 15a, 15b,
and 15c is avoided by using time division nultiple
aBcedally linked)digited nlatd eomtedeslgire systeg domeprisinge RF
carrier or alternatively the neighboring nodes wl|
transmt the content in separate RF channel s.[0050]

Whi | e 4 Dirtgial serRiMheBiorRaeniieBmgparticul arly shown and
described with reference to the preferred enbodi nents
thereof, it will be understood by those skilled in the

art that ‘éﬁ%&tgpéorﬁ@%g ﬁédé Be{(igé @P\é’tnﬂaiﬂ%ﬁé h@itgf;%atg%ontent files

made vvitﬁ epar romthe spirit and SC

the i nventin,. 1] ,The invention clained,is:l A
serially | ifﬁﬁé'a{f@’?ﬁf’%‘sﬁ‘maab ér}fec%'ﬁ{té'nqa%?&Pgﬁqrﬁé‘g’évggéﬁ?mm’ and
conprising: a virtual serial network conprising: a

mast er con roL_I er. node devi ce that nmintains digital

dat a confdrHrafity afseproduglian Peds@eises hr ough t he

digital data content relaying system and a plurality

of reproduction node devices, wherein each

repr oduct i on wbekeineati eepreductionaidde devies iscdasisfly in wireless
comuni cation with two reproducti on node devi ces that

are communication with two reproduction node devices that are

in close proximity,

wherein a first reproduction node device of the plurality of
reproduction node devices is in wireless communication with
the master controller server to receive the digital data

content files as radio frequency signals, and

wherein each of the reproduction node devices wirelessly
transfers the digital data content files as radio frequency
signals sequentially from one reproduction node device to a

next reproduction node device of the virtual serial network.

The serially linked digital data content relaying system of claim 1 wherein in the

virtual serial network, a newly added reproduction node device transmits an
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3.

in close proximty, wherein a first reproduction node
device of the plurality of reproduction node devices

WO 2008/0831B2 el ess comuni cati on with the master PCT/SG2008/000007

controller server to receive the digital data content
files as radi o frequency signals, and wherein each of
the reproducti on node devices wirelessly transfers the
digital data content files as radio frequency signals

SaanRPtbab ty af 185 Qo BB AERY A ReBHECERY h6&e HQVl@eS the

next reproducti on node device of the virtual serial

%ﬁ‘éﬁi? lod& befﬁgetréfgférf%d % ﬂi}b\rmggepb&ﬁﬁcﬁg g@&é’ d%gﬁ%e{f{e master

yl ng syst erein

d ode, devi ce

t ra%'?‘rhe@@é%%ﬁf.ﬁ%éc?a%ﬁ%og% s?ei'asbg%%rip%ﬁ n%v?'vt ged
| ura roducti gn node dev the identi

BB histychio Rood, ABYER stich Rt e e e smprod 'pnm% devices
device, the master controller node device aSS|gn|n
Jereixes gisiial daia coptant dlesan rpdipifiearansy signals from a@a%cedmg
devi ce such that the newly added reproducti on node
depraskistier pede devige ginddrangaiits the digiiat datal eantent filesias radio
frequency signals froma precedi ng reproducti on node
deadueacasiynalsansnsucceetimgdiegradalkcticanade deviers réprodsction node
radi o frequency signals to a succeedi ng reproduction
rdedcedevi ces reproducti on node device. 3. The serially

linked digital data content relaying systemof claiml
wherein the

The serially linked digital data content relaying system of claim 1 wherein the
digital data content files are digital audio files, digital video files, or digital voice

paging files.

The serially linked digital data content relaying system of claim 1 wherein the

master controller node device comprises

a baseband cpntrol circuit to format and condition the digital data content

files:

a digital data content storage device in communication with the baseband
control circuit to receive, store, fetch, and transmit the digital data

content files;

a master control unit to schedule transmission and reproduction of the

digital data content files; and
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12

digital data content files are digital audio files,
digital video files, or digital voice paging files. 4.

wab@sseyiBal |y |inked digital data content rel ap€T§G2008/000007

systemof claim 1l wherein the master controller node
devi ce conprises a baseband control circuit to format
and condition the digital data content files; a

digital data content storage device in comrunication

Wi th theaRecRaNA coRMbURbaton’with ihd Bade®eRil \@ntrdf &F&iit to obtain
fetch, and transmt the digital data content files; a

master Ceu Hlﬁg?l“rﬁ’%ée cgﬁtgﬁf ﬁllﬁg %letréﬁsqﬂi§§iioflsé.fsﬂ%d%nﬁje%%eg\cy signals

reproduction data conten l'es; a

transcei yep. i# ' [ wi th the baseband control
circuit Oo{h&fﬁ}grﬁe%de]‘lcg?éin?@?' data content files for
transm ssion as radio frequency signals to the first

reproduction node, 5. The serially linked djgital data

T é%rea'kvémﬁaﬁ@!&%\}ge@rﬁ%ﬁewskamnﬂ sMeteTBich e hybetsin the
controll er node device further conprises an antenna

coantes cedtrokerinesetdeyivedurther camprisesampntenna qosperied to the
the radi o frequency signals including encoded digital
dinersceiver émtrahsimésindgecdiie theeradio frgqliémyesigoialgiinciliding encoded
data content relaying systemof claiml wherein the
ndigitairdatasonient lesnode devi ce further conprises a

speaker to reproduce audio

The serially linked digital data content relaying system of claim 1 wherein the
master controller node device further comprises a speaker to reproduce audio

signals decoded from the digital data content files.

The serially linked digital data content relaying system of claim 1 wherein the
master controller node device further comprises a microphone to receive audio

signals for conversion to the digitall data content files.

The serially linked digital data content relaying system of claim 4 wherein the
digital data content storage device is a magnetic disk, a volatile random access

memory, a nonvolatile random access memory, or an optical storage disk.

The serially linked digital data content relaying system of claim 1 wherein the

each of the plurality of reproduction node devices comprises

a baseband control circuit to format and condition the digital data content

files;
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signal s decoded fromthe digital data content files.
7. The serially linked digital data content rel aying

waeywBess1ef claim 1l wherein the naster control | BCT/REZ®8/000007

device further conprises a mcrophone to receive audio
signals for conversion to the digital data content
files. 8. The serially linked digital data content
relaying systemof claim4 wherein the digital data

cont enf dighar K4S cHREnE @td'r§gé‘dg?8é‘ &} ESmAutoatiBn W@tk aseband

random access nenory, a nonvol atile random access
nmenory, ' r i Lag |

i nked d‘?‘%’i‘t a|Cﬂ'§{é¢t g&teé’ﬁi'i‘%hgg’?%’ldﬂgﬁﬁﬁ 8%&%’?%@3@%‘%%%"?3
wherein th h of the plurality of reproduction node
devi ces %ﬂﬁﬁﬁﬁ@gg’a baseband control circuit to fornmat
and condition the digital data content files;5 a

digital data content_ storage device in comruni cation
Wi th {BaBkeE SBARE! Gk rGheHlule transTrissign reddepdustion ef the
fetch, and transmt the digital data 7 content files;
8 a mast @igitabdatasiontaitfilaspasdhedul e transni ssi on and
reproduction of the 9 digital data content files; and
i 0 a transceiver in comunication with the baseband

cont r c tramsazindr ih cowbtuicationtith theghdsebatdicanttoindimuit to obtain
files for transm ssion as the radio frequency 12

si gnal s the dighalclkes dbnenefles 6 trarsPRicSiIOH Gsithe radld reqiténcy

to store the 13 data content files as the radio

f requencyigahrnglSsuceeehinghdid@m feproduction node and to store the
data content files as the radio frequency signals received from a

preceeding adjacent reproduction node.

The serially linked digital data content relaying system of claim 1 wherein the
each of the plurality of reproduction node devices further comprises an antenna
connected to the transceiver to transmit and receive the radio frequency signals

including encoded digital data content files.

The serially linked digital data content relaying system of claim 1 wherein the
each of the plurality of reproduction node devices further comprises a speaker to

reproduce audio signals decoded from the digital data content files.

The serially linked digital data content relaying system of claim 1 wherein the
each of the plurality of reproduction node devices further comprises a
microphone to receive audio signals for conversion to the digital data content
files.
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13.

14.

15.

H preceedi ng adj acent reproduction node. 1 10. The
serially linked digital data content relaying system

wo@Rooslsiiz2 1 wherein the 2 each of the plurali tRCD§G2008/000007

reproducti on node devices further conprises an antenna

3 connected to the transceiver to transmt and receive
the radi o frequency signals 4 including encoded

digital data content files. 1 11. The serially |inked
digital data content relaying systemof claiml )
wH& esriplly hisked digitl dataigeatent iglayingysystem epelaim Swhgrein the
node devices further conprises a speaker to 3

rdigita) dlataecenteniosterageaieyickis cowagheindiskea dolgiitealandamaaccess
content files. 1 12. The serially linked digital data
agoemerny, aredraplaiile syretoemacdess inemoiy, wh @nepticehstofageadisk.

of the plurality of reproduction node devices further
conprises a 3 mcrophone to receive audio signals for

CrHev il Minked HidRtaHi Satcdhth tlagingissBlent of EibRE 13%herdltethe

serially linked digital data content rel aying system
Ghdp MedlchcyRReldcdMprigd. 0l tal data content storage

device Is a magnetic disk, a volatile random access
menory, a nonvolatile random access nmenory, or an

ot o i R bR st s EAFRRETron! 1o RERler FoPhbr noce
Cont ent  FRYIGE (i P Eiepadic o orie RS LRl AbHo sach o
node device to the first reproduction node device and

sequent i Be1spcegedingrerdugionsiedadeayines: @8 oduct i on
node devi ces; and

control instruction data transferred bi-directionally between each of the
plurality of reproduction node devices and the master controller node
device to provide instructions for requesting, transferring, and

presenting of the digital data content files.
A virtual serial network comprising:

a master controller node device that maintains digital data content files for

distribution through the virtual serial network; and

a plurality of reproduction node devices, each of the reproduction node
devices communicating with at least one other of the plurality of

reproduction node devices or the master controller node device;
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16.

control instruction data transferred bi-directionally
bet ween each of the plurality of reproduction node

wa@leoosogd3nnd t he nmaster controll er node devi ceP@DSG2008/000007

provi de instructions for requesting, transferring, and
presenting of the digital data content files. 15. A
virtual serial network conprising: a master controller
node device that nmaintains digital data content files

for di styhérald 8acH REREdictioRhoderdevitle igetially Malineds
and a plurality of reproductlon node devi ces, each of

the repr OdHGHn%hl ﬂzﬁm Wiy d&(ﬁmo%aaé\f%svﬂwﬁf‘a@lg close

| east one ot her |ty of reproduction no

devi ces or hﬂ& ster controller node devi ce; wherein

each reproguc ' node device is serially in wirel ess
comruni cation with reproduction node devices that are

in close rox|n1t erein a first, reproducti on node .
devi ce of %fﬁ’é“ %If'ﬁ%a{PPWUS?'O'} B HRYES 8 ”}?oaér%'&/‘?‘{}égrOdUCt'on
is in wireless communication with the nmaster

cont r ol | er ngde devices is wirgless gemaupicasionawitiathegnasiar
files as radi o frequency signals, and wherein each of

t he repr odoontralterseteerdevéasie thierdigital slaja contest ties as hadio
digital data content files as radio frequency signals
sequent i al freqliency sigralseandduct i on node device to a

next reproduction node

wherein each of the reproduction node devices wirelessly transfers the
digital data content files as radio frequency signals sequentially
from one reproduction node device to a next reproduction node

device of the virtual serial network.

The virtual serial network of claim 15 wherein a newly added reproduction node
device transmits an identity code to at least one of the plurality of reproduction
node devices, the identity code being transferred to the master controller node
device, the master controller node device assigning a serial position of the newly
added reproduction node device such that the newly added reproduction node
devices receives digital data content files as radio frequency signals from a
preceding reproduction node device and transmits the digital data content files as
radio frequency signals to a succeeding reproduction node devices reproduction

node device.
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18.

19.

20.

device of the virtual serial network. 16. The virtua
serial network of claim15 wherein a newly added

WO 2@BO8R181 | on node device transmts an identitRCTSEE08/000007
at | east one of the plurality of reproduction node
devices, the identity code being transferred to the
master controller node device, the master controller
node device assigning a serial position of the newy
added reproduction node device such that the newy
adwevirtualmesialiseiwsik abelaina dbiwhereindbe idigital dpta eenteitfiles are
content files as radio frequency signals froma
pligitad ciudiy filep rdigitat video fileseor diégitat woied paginafdest s t he
digital data content files as radio frequency signals
to a succeedi ng reproducti on node devi ces reproduction
nievieai weial detwbile of tiairo als eiedreml the ehawieKcartralleahodd Qevice
wherein the digital data content files are digita
Ahstidds! es, digital video files, or digital voice
paging files. 18. The virtual serial network of claim
15 wherein the nmaster controller node device conprises

S SRS A A SR b e

storage gdevice in comunication with the baseband
control @PPcuit to receive, store, fetch, and transmit
the digital data content files; a master control unit

to schedul e transmi ssion and reproduction of the
a digital data content storage device in communication with the baseband

control circuit to receive, store, fetch, and transmit the digital data

content files;

a master control unit to schedule transmission and reproduction of the

digital data content files; and

a transceiver in communication with the baseband control circuit to obtain
the digital data content files for transmission as radio frequency signals

to the first reproduction node.

The virtual serial network of claim 15 wherein the master controller node device
further comprises an antenna connected to the transceiver to transmit and

receive the radio frequency signals including encoded digital data content files.

The virtual serial network of claim 15 wherein the master controller node device
further comprises a speaker to reproduce audio signals decoded from the digital

data content files.
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21.

22.

23.

digital data content files; and a transceiver in
communi cation with the baseband control circuit to
wobiaiossishe digital data content files for traPGHBEHI0®M0007

as radio frequency signals to the first reproduction

node. 19. The virtual serial network of claim15

wherein the nmaster controll er node device further

conpri ses an antenna connected to the transceiver to
transmt and receive the radi o frequency signals

iTheviidua sedatrrivarkdeisleim 18 athereibribe magter eantralier ngde device
virtual serial network of claim1l5 wherein the naster
Ewthergionerises demiteapiume torrebeive continr sigpalsdospaalession &o the
reproduce audi o signals decoded fromthe digital data
digitabdataf édrdentFilds.. The virtual serial network of

claim 15 wherein the master controll er node device

further conprises a mcrophone to receive audio

ThgnAlgal fsefiaFRwBHEbdaing 8 Wherti ithalighat @atﬁ %hfﬁﬂt storage
files. 22. The virtual serial network of claim8

W@@Fc%'né‘ atrﬂg%r?ét&' dig!, aC\%I?m&‘PQﬁ &Egéé%n?% 5%oh§ol§tne

magnet i c a volati random access

R, TS AR R o 2

hetwork of claim
15 wherein the each of the plurality of reproductlon

de .devi ces, co rls band ontr circuit . to
RGBT AT SAn 4B yTeAPNdRE Bach of St Phrflsk of
reproduction node devices comprises

a baseband control circuit to format and condition the digital data content

files;

a digital data content storage device in communication with the baseband
control circuit to receive, store, fetch, and transmit the digital data

content files;

a master control unit to schedule transmission and reproduction of the

digital data content files; and

a transceiver in communication with the baseband control circuit to obtain
the digital data content files for transmission as the radio frequency
signals to a succeeding adjacent reproduction node and to store the
data content files as the radio frequency signals received from a

preceeding adjacent reproduction node.
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25.

26.

21.

28.

a digital data content storage device in comrunication
Wi th the baseband control circuit to receive, store,

wo edoslgsiand transmt the digital data content PCT/862008000007

master control unit to schedul e transm ssion and
reproduction of the digital data content files; and a
transcei ver in communication with the baseband control
circuit to obtain the digital data content files for
transm ssion as the radio frequenc%@si gnals to a

st dedRheprigdpabeerk of spimddcvheeimbecasheftbe stusaldy ohe

data content files as the radio frequency signals
rrepesidustion node alepicesdearihergomtjrises an ardpnnal aennaented to the
node. 24. The virtual serial network of claim15

vreatseeivet etraasiit @hdtrbeeipd theatadiy frefiuarayrsighais irmhudinglencoded
devi ces further conprises an antenna connected to the

tdigitst ety e6nteAt filkansni t and receive the radio
frequency signals including encoded digital data

content files. 25. The virtual serial network of claim
REL RS Sl eBRER o Sl e k. et R Bl
D e PR TR B P Y oo
g Bepeived B e siobuletd Griodfene To recei ve
audi o signals for conversion to the digital data

content files. ) ) .
The virtual serial network of claim 15 wherein the each of the plurality of

reproduction node devices further comprises a microphone to receive audio

signals for conversion to the digital data content files.

The virtual serial network of claim 23 wherein the digital data content storage
device is a magnetic disk, a volatile random access memory, a nonvolatile

random access memory, or an optical storage disk.

The virtual serial network of claim 15 wherein the radio frequency signals

comprise:

the digital data content files transferred from the master controller node
device to the first reproduction node device and sequentially to each of

the succeeding reproduction node devices; and

control instruction data transferred bi-directionally between each of the

plurality of reproduction node devices and the master controller node
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29.

30.

27. The virtual serial network of claim23 wherein the
digital data content storage device is a magnetic

waele®R/08H3v0l ati |l e random access nenory, a nonvPCESG2088/000007

random access nenory, or an optical storage disk. 28.
The virtual serial network of claim 15 wherein the
radi o frequency signals conprise: the digital data
content files transferred fromthe master controller

node devige. t [ o, n..n

Sequent | SEFipes Pt bR RERE %Eiéoa?%gnﬁeﬁ?%ﬁ%ﬁﬁoﬁﬂg
node devi ces; .and_contr stru data transferred
bi - di r ecPrGENNG 06@{ @?fa'e%@gﬂCSf‘ gneﬁr urality of
reproducti on node devi ces and the nmaster controller
nodedevi ce to provide instructions for requesting,

t Adnsthed fomigrmingen pireiebseriah gebyorkisemmrisincaihedders of:
content files. 29. A nethod for formng a virtua
serial network conprising the steps of: providing a

mast er poidingh Ineasteockntobdier nede Haticedhattraainiins digttal data
data content files for distribution through the

virtual sehtent firgtiapdistribation eroughl ithg vistul seridl inelverk; and
reproducti on node devices, each of the reproduction
node devi ces communicating with at | east one other of

the pl yraiding %L}réﬁtg é@qgﬁ%bﬂﬁlﬁpﬁﬁd@&(w&% 2chtdithe

mast er cont ro devi ce; comruni cat

x " ﬁ' €SS ¥ pRliuERG I G HEHHES b&ﬂnﬁu%jo%tﬂ@‘(/lnﬁ?aﬁSéétadrleyother of

the plurality of reproduction node devices or the master controller node

device;

communicating wirelessly of each reproduction node device serially with

reproduction node devices that are in close proximity,

communicating wirelessly by a first reproduction node device of the
plurality of reproduction node devices with the master controller server

to receive the digital data content files as radio frequency signals, and

transferring the digital data content files as radio frequency signals by
each of the reproduction node devices wirelessly and sequentially from
one reproduction node device to a next reproduction node device of

the virtual serial network.

The method for forming the virtual serial network of claim 29 further comprising
the step of:
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31.

32.

reproducti on node devices that are in close proximty,
communi cating wirelessly by a first reproducti on node

waelewsogsief the plurality of reproduction node PEWEGE®S/000007

with the master controller server to receive the
digital data content files as radi o frequency signals,
and transferring the digital data content files as
radi o frequency signals by each of the reproduction

node SI%Y’I. fritfin .bgg rgﬁllyyadﬂgg rSEIUERE RN de HEPEL %ﬂﬁ%%netity code

reproducti on no rce to a next reproduction

device of the virtual, serial. n [ .. The t hod
for for nﬁon% kﬁ% O\?lercf%dg? p@‘é&f%ﬁh%ﬁ?@%%&m#ﬁ%ﬁ ’
further conprising the step of:transmtting by a newy
added reproduction node device an identity code to, at

| east Unstesting He igephtycode tathe w%mtreﬁemﬂ?@ evice;
devi ces; transferring the identity code to the master
controll er node device; assigning a serial position of
t he nessigningoe deriapasitiontdf dine newly atidadoreprydudtien magde glevice by
control |l er node device; receiving digital data content
fil es astheadastef cenueiet node geaice; by t he newl y added
reproducti on node device froma precedi ng reproduction
node device; and transmtting the digital data content

files \ageilingidiyitdl aatLEsHest MIERES rio FeguBRyy ¥igAaldes the newly
reproducti oh node device to a succeedi ng reproduction
added reproduction node device from a preceding reproduction node

device; and

transmitting the digital data content files as radio frequency signals by the
newly added reproduction node device to a succeeding reproduction

node devices reproduction node device.

The method for forming the virtual serial network of claim 29 wherein the digital
data content files are digital audio files, digital video files, or digital voice paging '

files.

The method for forming the virtual serial network of claim 29 wherein providing

the master controller node device comprises the steps of:

providing a baseband control circuit to format and condition the digital data

content files;
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33.

34.

35.

node devi ces reproduction node device. 3 1. The net hod
for formng the virtual serial network of claim 29

wob@ses13l he digital data content files are diBCT/86:2008/000007

audio files, digital video files, or digital voice
paging files. 32. The nethod for formng the virtua
serial network of claim29 wherein providing the
master controller node device conprises the steps of:

provi %rBﬁdﬁ]ﬁgﬁ@ilﬁgléltr%t& gHﬁtreﬂi st‘btrééég;e‘,{‘ﬁé\lzi{:é’ il Q5 MRfur@8on with the

condition t d ata con es; providing a

digital : ' j.n ' | O -
w th t he Ramaateel FhafEFeaats Folef QNN i tho digital
fetch, and tragsrgiﬁ the digital data content files;

pr ovi di n§7% GRS EMSont rol unit to schedul e

transm ssion and reproduction of the digital data

content files; and providing a transceiver, i

in
commuri"e¥dingr? mester cRelrelagibigmeheduerttansaissign@ndgeproduction
obtain the digital data content files for transm ssion
as radi oof theqligitat gatsi epient files;tand first reproduction
node. 33. The nethod for formng the virtual serial
network of claim 29 wherein providing the naster

cont r @rbeidingadigatspaivee i domhemictiopwitethetbusebaagd cohtrol circuit
provi di ng an antenna connected to the transceiver to

transni t i@aststainethe idggita_l Batar ahiténtfiil G Hoe BeWs i HieH s radio
i ncluding encoded digital data content files.

frequency signals to the first reproduction node.

The method for forming the virtual serial network of claim 29 wherein providing
the master controller node device further comprises the step of providing an
antenna connected to the fransceiver to transmit and receive the radio frequency

signals including encoded digital data content files.

The method for forming the virtual serial network of claim 29 wherein providing
the master controller node device further comprises the step of providing a

speaker to reproduce audio signals decoded from the digital data content files.

The method for forming the virtual serial network of claim 29 wherein providing
the master controller node device further comprises the step of providing a
microphone to receive audio signals for conversion to the digital data content

files.

32



10

1

12

13

14

36.

37.

38.

34. The nethod for formng the virtual serial network
of claim29 wherein providing the naster controller

wooms/oskavl ce further conprises the step of proRCTEGZN08000007

speaker to reproduce audi o signals decoded fromthe
digital data content files. 35. The nmethod for form ng
the virtual serial network of claim29 wherein
providing the master controll er node device further

Sl o Rl el Be i o BB e Gerei the digtal

data content files.36. The nmethod for form ng the

\iata gantasd stospoe devie is dMmagnglimdisk, arvelatie ran%)rm PEFESS
data content storage device is a magnetic disk, a
VIDEBIONY 2 amvidatile i siom aeeansymerony iy ginseptical stgratmdisk.
access nenory, or an optical storage disk. 37. The

nmethod for formng the virtual serial network of claim
ZPheninestied dhfop forviinlg thg: Yiltealesteial nétwdie optlairal2otwherkin providing
reproducti on node devices conprises the steps of:

phe\daéhng tie PREARABCrepRItUEbn GHodeWdvided dodigiidesand steps of:

condition the digital data content files; providing a
digital data content storage device in comrunication

W th the @ﬂfg'? BQQe&?ﬂtéo%goanf&ﬁt%fbﬂné 'é’cﬁqiﬁrgtgw%digital data

fetch, ansmt the ata conten
prOV|d|n % r control unit to schedul e
transnisgP@ﬁﬂgﬂ greproductlon of the digital data
content files; and providing a transceiver in

conmuni catj on \3/1 th the baseband control circuit
providing a digital data content storage device in communication with the

baseband control circuit to receive, store, fetch, and transmit the digital

data content files;

providing a master control unit to schedule transmission and reproduction

of the digital data content files; and

providing a transceiver in communication with the baseband control circuit-
to obtain the digital data content files for transmission as the radio
frequency signals to a succeeding adjacent reproduction node and to
store the data content files as the radio frequency signals received

from a preceeding adjacent reproduction node.

The method for forming the virtual serial network of claim 29 wherein providing

the each of the plurality of reproduction node devices further comprises the steps
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40.

41.

42.

to obtain the digital data content files for
transm ssion as the radio frequency signals to a

wGeamsegtiBng adj acent reproduction node and to BCDS&2008600007

data content files as the radio frequency signals
received froma preceedi ng adj acent reproducti on node.
38. The nethod for formng the virtual serial network
of claim 29 wherein providing the each of the

RIf wrVidinyg =M ahtBRRS @HRhEQBd TP R BaYdefer tdrhR&hit and receive the
conprises the stepsof providing an antenna connected

Rl TRod ey SR iR el 968 Yo ies” ©

content files. 39. The nmethod for formng the virtual
e B 9 e Bl A S bRl e 2 BB brovang

conpri_ses the step of providing,a speaker to reproduce
ﬁ?@?&fé*ﬂ@ﬁ&r@,"ta@&%adwmra %%Wsaﬁ?maaf oraBHpemitne step of
files., 40. The method for formng the virtual serial
rsoviding aspedkarie reprauee pudiprsignals Agcedashiren thagigital data
plurality of reproduction node devices further
comparitdiss.t he step of providing a nicrophone to

recei ve audi o signals for conversion to the digital

data content files. 4 1. The nethod for form ng the

VITHe! mathceEfor formiied Wy Wirtasl sdridil Ae&vorkioe ekl 20hehsted pviding
data content storage device is a magnetic disk, a

VQchidfltge PRRERNAFERESUARIMDdte deIESYRIHAEF E6mpASEYMRe step of
access nenory, or an optical storage disk. 42. The

;Hg&&\ﬁg\ gé’ Fn;&%gmr;g% ;[% AW dd sRfalsHor BEHVEREEN t5d Bigithl data

Int
content files.

The method for forming the virtual serial network of claim 37 wherein the digital

data content storage device is a magnetic disk, a volatile random access

" memory, a nonvolatile random access memory, or an optical storage disk.

The method for forming the virtual serial network of claim 29 wherein the radio

frequency signals comprise:

the digital data content files transferred from the master controller node
device to the first reproduction node device and sequentially to each of

the succeeding reproduction node devices; and

control instruction data transferred bi-directionally between each of the

plurality of reproduction node devices and the master controller node
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frequency signals conprise: the digital data content
files transferred fromthe master controll er node

wa@lewsogs1sD the first reproducti on node devi ce BESG2008/000007

sequentially to each of the succeeding reproduction
node devi ces; and control instruction data transferred
bi -directionally between each of the plurality of
reproducti on node devices and the master controller

nodedevi gevice toppyvide instraitlionss fop AsqUedting SRaRFiing, and
transferring, and presenting of the digital data

content bird&shting of the digital data content files.
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