[ 0001] METHOD AND SYSTEM FOR | NTEGRATI NG PLURALI TY OF BU LDI NG
MANACEI VI NET SERVI CES AND HOVE AUTOVATI ON SERVI CES W TH PLURALI TY OF
MULTI PLAY SERVI CES ON NEAUTRAL ACCESS NETWORK OPERATI ONS BASI S

[ 0002] This Invention relates to Method and System for Integrating
Plurality of Building Managenent Services and Hone Autonation
Services and ot her services including Miulti-Play Services of
plurality of carriers' conmunication services (wre |ine and

wirel ess) including Voice, Video and Data on Active and/or Passive
Optical Network and/ or Copper Network for Neutral Access Network

Oper at i ons. OF. | NTI 04] _Thi.s_invention generally
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the service extended by outside service-providers | asic

t el ephony, %ﬁﬁ“ﬁﬂ%ﬁ%ﬁ’l‘f%‘?“br oadcast tel evision, and on-denand
mul timedia contents. There are various conpeting service-providers
havi ng t heigg i proposition to nmeet the specific need
of users. to@}(’)&ﬂ%@?ﬁh@v d@ﬁto spread of broadband, various
essential services are getting popular |ike teleneclicine, distance
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data shari NGhe 2} gn ﬁ&ﬁ%&&%ﬂ%@ grm%!:k;[ b%splu%i%'of distinct service providers Particularly, the

invention is related to enabling use of single fiber for securely providing distinct multiple

services to an end conswmer or user.

{0005} BACKGROUND OF THE INVENTION

{0006] This invention relates to estate related (including residential, commercial, edueationa),
governmental and mixed usage) building management services in particular and similar services
for other applications, where users liave interest into varied services, The services needed by
users are broadly of three types,

[0007] One is the service extended by outside service-providers like basic telephony, high speed
infernet, broadcast felevision, and on-demand multimedia contents. There are various competing
service-providers having thejr own unique sales proposition to meet the specific need of users.
Not only this, due to spread of broadband, various essential services are getting popular like
telemedicine, distance education, video chatting, social networking, e-newspaper, e-mails, data

sharing and personal websites etc.



[ 0008] Another type of services are in-building services ranging from
community surveillance system comunity security system access
control system visitor/guest identification system vehicle
managenent system energency announcenent system public address
system automated utility neters reading and control systens etc.

[ 0009] Apart fromthe services as nentioned above, there is a grow ng
demand of renote hone automation, renote hone control, renote hone
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[ 0015] Further, equally, the inplenentations of the
Enabl ed/ Smart/ Connect ed Hone services |ike renote home automation,
renote hone control, renote hone nonitoring and activation &
deactivation of various gadgets inside the hone environnment involves
further investnments by the end-user. Mreover, on an individual
| evel , the expenses incurred for the execution of services and
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comunity is described. The system conprises an aggregator to
aggregate the plurality of services fromthe plurality of services
providers, a splitter to distribute the plurality of services for the
plurality of occupants and an optical fiber connecting the aggregator
to the splitter wherein the optical fiber receives the plurality of
services fromthe aggregator and transmts themto the splitter
through nultiple inbuilt service provider specific secure tunnels.
The transmi ssion is done in such manner that each of the plurality of
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plurality o; services and is unaware of existence of "other secure
tunnel s d&@cated to other of the services providers. The dedicated
secure tunnel s associated with each of the plurality of service
provi ders_J i hay |tiple circuits for transmtting
t he pl uripémgw%ﬁ%éé{%MF Ncor respondi ng plurality of
occupants. [0020] In yet another enbodi nent, a service delivery port
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*PON (any enabling Technology for Passive Optical Network such as APON, BPON, GPON,
EPON, GEPON) technology and/or RF (Radio Frequency) technology or any combination of

one or more of them, on a single point-to-multipoint optical fiber network system on shared-use
basis; and (5) shared use of the same optical fiber network system for carrying to-and-fro data
and signals - whether TCP-IP, Ethemet, RF Overlay and such like, intended generally for use in
Building Management Systems inclnding Surveillance Systems, CCTV, HVAC, Access Control,
automated utility meters reading and control systems, automated utility meters reading and
control systems inter-alia; and synergising remote monitoring and control applications, used
generally for enabled/ smart/ connected home services and value added services using any one or
more of GSM, CDMA, ‘Wimax, GPS, Femtocell (Access Point Base Station), Zigbee etc. with
the same Optical Fiber network through the ONU (Optical Network Unit) based on TCP-IP,
Ethernet, RF Overlay protocols and such like.

[0019] In another embodiment, a community based communication system for providing

plurality of services rendered by plurality of service providers to plurality of occupants of the



[0025] FIG 3. is yet another sinplified schematic di agram of

Aggr egation Equi pnent [0026] FIG 4. is sinplified block diagram of
Neutral Access Network for |IP based Services with first sequence.
[0027] FIG 5. is sinplified block diagram of Neutral Access Network
for | P-based Services with second sequence. [0028] FIG 6. is
simplified block diagram of Neutral Access Network for |IP based
Services with third sequence. [0029] FIG 7. is sinplified block

di agram of Neutral Access Network for |IP based Services with fourth
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[ A rk for 1P based Services with seventh
di agr am O\Lhe%?nu&réaolptica? %%esrsreclz\tle?\}es the plurality of services from the aggregator and transmits

seqguence.
them to the splitter through multiple inbuilt service provider specific secure tunnels. The
transmission is done in such manmer that each of the plurality of service providers has a
dedicated secure tunnel for rendering the plurality of services and is unaware of existence of
other secure tunnels dedicated to other of the services providers. The dedicated secure tunnels
-associated with each of the plurality of service providers is configured to have multiple circuits

for transmitting the plurality of services to their corresponding plurality of occupants.

{0020] In yet another embodiment, a service delivery port implemented at plurality of end users.
The fiber originating from the aggregation equipment and terminating at the service delivery port
is configured to create plurality of secured mediums such that each of the secured medium is
connected 1o at least one of the delivery port for to and from transport of the plurality of services
provided by at least one of the plurality of service providers. Also, each of the secured medium is
such programmed that each of the service provider is capable to manage, configure and

administer their respective services independently of other service providers.
{0021] BRIEF DESCRIPTION OF THE DRAWINGS

(0022] A more complete understanding of the various embodiments of the invention may be had
by references to the following detailed description when faken in conjunction with the

accowmpanying drawings wherein:

[0023] FIG. 1. is a simplified schematic diagram of Conventional Multiple Infrastructure for

Service Delivery.

[0024] FIG. 2. is another simplified schematic diagram of an improvement over the

conventional infrastructure for integrated building infrastructure for Neutral Access Network



[0033] FIG 11. is sinplified block diagram of Neutral Access Network
for I F based Services with eighth sequence. [0034] FIG 12. is block
di agram of Neutral Access Network for RF based DTH H TS/ CATV Servi ces
- Sequence 1 [0035] FIG 13. is block diagramof Neutral Access

Net work for RF based DTH HI TS/ CATV Servi ces - Sequence 2 [0036] FIG
14. is bl ock diagram of Neutral Access Network for GSWCDMA Mobi | e
Services through Distributed Antenna System [0037] FIG 15. is bl ock
di agram of Fennocell based in Building Solution [0038] FIG 16. is an
exenpl ar YordspEIGam @ kettdieh@isRiptireedhandso diapRmtor Abgrkdadon dnfN.
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The met hods and systens of enbodi nents of the present invention
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a

whi | e nai %ﬁfqﬁfality of Service (0O0S) for the intended cl ass of
servi ces.
[0029] FIG. 7. is simplified block diagram of Neuntral Access Network for TP based Services
with fourth sequence. .

[0030] FIG. 8. is simplified block diagram of Neutral Access Network for IP based Services
with fifth sequence.

[0031]) FIG. 9. is simplified block diagram of Neutral Access Network for IP based Services

with sixth sequence.

[0032] FIG. 10. is simplified block diagram of Nentral Access Network for IP based Services

with seventh sequence.

[0033] FIG. 1. is simplified block diagram of Neutral Access Network for IP based Services

with eighth sequence.

[0034] FIG. 12. is block diagram of Neutral Access Network for RF based DTH/BITS/CATV

Services - Sequence 1

[0035] FIG. 13. is block diagram of Neutral Access Network for RF based DTH/HITS/CATV

Services - Sequence 2



[0041] On dedicating a pair of wavelength for the I P packet based

Voi ce, Video and Data services originating from OLT as nenti oned
above, the nethods and systens of enbodi nents of the present

i nvention al so provide successive coupling of RE signals of different
services and service providers on WDM coupl er on separate wavel engt hs
to be carried on a single fiber and successively decoupling and
converting it back to the desired service(S) or service providers RP
signal at the output port of the ONU by sending a conmand instruction
for the intended ONO by the use of the EMS software comruni cating
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may al so be noted by a person ordinary skilled in the art that triple
pl ay 304 services are carried over VO VLAN ( Crcuit/ Local Area

Net wor k) over desi gnated wavel ength whereas all the other services
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wavel ength. A single fiber optic nedia 320 carries services

302, 304, 306, 308 and 310 of nultiple service providers term nated at
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i pl ementiadugsl Adceds MR RBE Mg &y sse%'?ﬂw RhinSOGHiEd REreSihilSs BRDrdBks b%lne
di screte ports that are all ocate fo the réspective service provid

as per tHeieR ichprewentontlserapto asfissaibrbindlGek Uppitoin fedpf 1l e plugiity qfs

conf i gur egrvice pmgg@aqo@uid@ Pice 1321 196 11d°pr9ﬁafﬁ§w§nea%&%fc¥me\éh@m
plurality of programable seryvi ce-provider side interface units an

conf i gur 8dotRhopse i3 @pd ¢ A sequFity %’ételFlP Iffadietision Y4geGT Y4l @rp terminated at

desti nat IEqaﬁ;m\éh@obH@omr ORY dﬁﬂ%ﬁféﬁt&o&h‘ BECIob RS ofSh @8 11 200 £4nl 26ErelRb202b.
Al so, the single secure optical_ fiber 320 has a plurality of secure

tunnel s JBAMERYHEs Ry be mdsrsipes Waidhe Bher onanyoiher gqmumypicsfionsmpap; (wizeless

provi der srandliRehmatipl Bavie SrRels UDNELS, 1b@\4l1@9 mhwﬁlsllis'teﬁﬁmates at the
di Stl nct servi ce

programmapl e circuits Cﬁﬂg bl e of transmttlng

packet s ﬁﬁ%@?@%‘ﬁ&&% peyspaemats- dhe Apgregaton Jbdteonnested dueneh ﬁé’ﬁﬂle

‘:’,éz is uslﬂdigér(baﬁﬁgg &ﬁ%ﬂﬁalﬁﬁbf SflviSeR ke ﬁ@@mteﬂﬁhuﬂgglgm&él i13giahd) 140 secunty
nagerrent er eC It rv ance VOl

data, - Trrpre H Sévisin 146 551V g“ﬁfy P’@Lﬂt FHeq-prd %még“e H10~?:5108 110,

Headend iln2 u hce1 151<1ys 306 ,a sifgle MWeratic @& SI0NANS 2 (06l THIEsHbL fFibed @16 efeliace

Gabl o Ter 01 S0 3A00 Ao HCOR WLk e rehat g o M Btaft e Rehmyion

Hone I\/bnlmlq:menag defretrd st 1ACheter, andedidatify a pat dfazeelefpel fot e3P f:ﬂ:ket based

utiIity | i I 0N 4 ccordance w t ts of
br esent. 1ok R P REFRE B8 Satl it SIS EEER SatiRaD o pidhfae
provi si orsedesively ®oplipgeRbigsilcaf diffotchicevides ad sereidd provid@94h] (CI)WDM

por FI G g R BABRIGEABEE iR b g0 sl Beeeio B Bl g
and FI G Xpoves iabasfys:treerﬂ@irecw@m@tm ﬁgvzbh}xophgtsR‘c‘aignaicahma nitpatpionof the
medi a nor r ' itle0, R &
wthin t h(gq?ﬁi{’géfn(a%gq cg%ﬁ‘c %%E)lfg ?LB#LQCH%HE% é\%@\ll/’ ri e% %E hger Vi Sé)gg are
The | ogi carmiypigating with ez gsematioh ovpmentie thokgatiobmbmnedi a as a

ci rcui t/ VLAN Pseudow re for respective service providers and

t he-estate owner. The p %@esm ve sequence of drawi ng clearly

el abor at d9048bRIG: BeFIGP4 B% § &rns dleedbasis of thoinvéngion and in Sivthgr driveingsrabagnt

| nvent | ORMNRLGIPEBS hilietioh UE LU Rat@F biSiuliRE B/ bl BB Pl BENOFE

wi thout entering into the service orral no service provid

Ref er r i ngor®! prapment fmt meiiple disparpte ug&asmc@uesah@nm parliescisest for réeluwa[gqfam
of Neut r akindGeRBSs, Dok WRhitadOft 1R PHemQRraihd MG 4y St sequence.
As known in the art, an Ogllfég ar chi te%rgﬁﬁas%eé\}en maj or | ayers
nanmel y, physical Iayer 402, Data link | ayer 404, network |ayer 406,
transpor t{Od@?’ﬁbw‘l%rm?get%SPIQn?: |8 Yifkirdtdda s&%ﬁﬁéﬁ%ﬁéﬂaﬂ@ diagséﬁr o2 3Rfn

application layer 414. The secure single [it optical fiber as

di scl osedRHsH202wherrn Blihe FrioRaserisy PE%’@@%WS‘F‘E?&WW sgiyf fogd As qmident

l'ink | ay efonftBib. 3f 264 bt varie@Ydehald REVIQR ﬁmn@%rﬁw SR el hﬁ]u@in? Wit h&r
| ayers 4Q6, 4 412 and 414 are used service providers

,.408,
Servi e qRTIe)diHES BB BRR YT ety SThErHpBieD iy Brisia gty

conpr i seg00{ véic§ lviaed didafas h1urddel F GeHdland DOnSdKly (IS 366 D& eSHbMe 3187
service r evident from FIG 4, the_ conventi onal syst ens
o el

used mul t3 based seiviges 310 ﬁrﬁraé"WOdHF%v’i bp BeaTeRgOp PARATL 31 20 ft
services fromdistinct service providers or plurality of services

8



[0048] Referring to FIG 7. is illustrated a sinplified bl ock diagram
of Neutral Access Network for I P based Services with fourth sequence
and depicts how plurality of Service Providers 702 and 704 using the
several layers of the Single Iit Optic Fiber can reach the end

Subscri ber 706 and termnate at their Prem ses Equi prent 724 through
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1114b and 1114c are dedicated for Service provider 1114 and 1116a, 11
| ob and 1116¢ are dedicated for Service provider 1116. Al so, both
dedi cated tunnels for service providers 1114 and 1116 are part of
single user tunnel 1118. It is also evident fromthe FIG 11 that
service provider specific secure tunnels of service provider 1114 and
1116 have dedicated secure circuit 1114a, 1114b, 1114c and 1116a,
1116b, 1116c respectively for rendering the plurality of services
such that each of the service providers 1114 and 1116 is unware of
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E u
network |% thQﬂ@ %ﬂé‘a blefgeh i e Hipisneafn £ ‘é,elple% éegregauon takes

provi si orplag at thatdat Gk dayae 5 BC lbro ReheRtd 1HOTEH b el presteﬁtrl@&eaﬁoﬂﬂ%% loglcal
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FIG 14. is ill rat ed i a f hbutral Access Network for
GSM CDNNW\?BTPFeﬁ@é fvf%%%ﬂalﬁwgﬁghgﬁ lg f”é‘iP"Mf ey necAp icpHign and
FI G ure aﬂmmsnudmmmh@n&erwmﬁawnowﬁem indpdetand dethOth 8dsh&@ Fordat and

mul tiple sel gImmv i.le Services) to the subscribers on
the RF baBpise 1‘%‘?‘?’4% elgs %353@%%5%? gihe évg erdnge ofhes groggts spyqdic to the
Servi ce RB@Mbide:ﬂSoﬂ.&é) preashd inkdftbn] BIGC G%Qﬁi’b%ﬁﬂ@fﬂi BledaPQ@feﬁgﬁ;ﬁ& single lit

1406 t 141 d
orvi oo b BEIRRE e e R g 0 g PRl faRt St v e logca

i ndi vidual Service Provider, which in turnis further linked with
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Aut omat i on and control equi pnent 1614, access control equi pment 1620,
HVAC control ler 1616, Electricity controller 1618 etc. [0058] As
evident in the FIG 2, 3, 4, 15 and 16 , segregation of nmultiple IW
based services is achieved by WDM Coupl er at Aggregati on Equi pnent.
Each service is provisioned over a Wavel ength. VDM Coupl er carries
mul ti pl e RF based services on nmultiple wavel engths with each 12. F
service provi sioned over a separate wavel ength. These nmultiple

wavel engt hs are then decoded at the user end and the delivery of

service h@%@@ﬂﬁn LR Dk t5he tHlNTby JohiirslaR QBﬁg%stiEchBﬁthll ?orviﬁé/ﬁhlﬁﬂlgtéawme
channel s whi ch nul tiple services from mul tiple service

provi der & f?‘g‘?em%meéicmlalam Orapg wpnsmit digisprag toghecrarseoThiawd 8% t he

invention is a point to point or point to nultipoint network in which

t he fi ber npents re between Utility room and each hone

is passiV 8049ﬂB’Or‘th6ur1§ simgp lﬁ% &%gf"i“’éPf Nptrel f‘ﬁceé%ﬂe@aé‘ef%?? frssst Sryviesat |

al t hough vamythag bdquence ani BRetes %ﬂm@ls&ﬂr&ﬁngl@ﬁtdﬁ&% iOREd ath n@mﬁ}nl fot @1@
th wavel ength/s injector.

or repea r e_pa e fi
corponentiiisa Lt 0zt BEE Sy LAGT 004 SerS e oh P o ko pehe) s
opL i cal Syunvdrk Bjer sﬁhemﬁaﬂﬁetﬁ&klfﬁaﬁessB']DEHttlﬁfelaG]@DSGIa]E@Jbs aIrereﬁzg\ﬁ@egiaLa ersh
ot her est vi ci nit ach output fiber strand of the
splitter @gﬁ&ﬁgﬁgﬁwﬂg@quﬁmmgo lex with few fibers dedicated
to common areas for utility services. [0059] Furt her, as evident in

Tosthe’ Fgs Eermipe o2 "Rl e Coimpiied Bfosk Aaivan ogNowkl o eutahetting

over the fbi IEéjascd&ndmeMﬂh ifeurthapaiehe 208 deidts ke pln@idyl%flsaﬁr&:d PadwheBBoz

corvi co. BhaiPEut R b Bnd SRR B Tbir 4 s R SR Fbrecienog
to t he Onbd ®noinits aujhsjn B‘emsdmﬂqednﬁehtrna cihrortgh ¢her EBqudte Ulwelcsaﬁ\lu&&eated in

pr OV! der %G%‘ﬂ&ﬂel%b‘d @ﬁ%&a thd ﬁ%‘ n I eafl'?l@g‘%t?nm%é?é 5@({ Ouamﬁ ﬁ%’f“]fb and

provi der I's a network Tayer evi ¢
servi ces @¥iZ #Fsinlerfocednd nlo'ghd sbﬂ:ﬁgﬂtmr@tmwddmkleycaﬁw et treaion nf) Clrlein

Loab os TR ARkl 6F B 75 ork WO BrmsTBL EHDOAE: 1l ARG en

enabl es the Ivery o servi ces, i'nc U(fl ng
GSM CDMVAVefiti® plarslityhefnsecerat dumacls Ghdlmdzwgbetely @l @(ah of @ﬁG}Eh}rahty of service

Cor vl e HticeRhaibl 8¢ 6o UGl thab@IroSOMIORAR! Ffhe Ruflfy o Blogtbhlabie

services |ike Buil Managenment servVi ces,
security capits Ji?, \7é‘i’f F“P Hiéds capsiNg of mmsmittig, disinetoemise Hbmck@!ytyttmemehve

various QLiefibesOBhAIRY, ohYisd G¥Br reldifesGRFaiRH UF BRBLSHd: thel {BreBRAVAR and

transmits them through multiple inbuilt service provider specific secure circuits 712, 714 and

716 such that each of the plurality of service provider 702 and 704 has a dedicated secure
circuit702a and 704a for rendering the plurality of services such that service provider 702 is
unware of existence of service provider 704 and vice versa. Further, each service provider 702

and 704 is unaware of existence of secure circuits dedicated to other services providers.

[0049] Referring to FIG. 8. is a simplified block diagram of Neutral Access Network for [P
based Services with fifth sequence. Once the tunnels are created at the data link layer 804, the
same is handed over to the respective service providers 818. The tunnels created are secure and
maintains ownership of the network resources for the service providers 818. From the Network

Layer 806, Service provider 818 provisions different services for the subscriber over the Circuit
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mentioned services are connected to the ONU that establishes

conmuni cation to their respective servers for control, managenent and
configuration. To strengthen the in building Mbility
servi ce- GSM CDVA Di stri buted Antennae are al so connected to the ONU.
To provide better nmanageability, control and to the snoothen the
provi sioning of the services by nmultiple service provider, a network
| ayer managenent software is inplenmented to have better visibility in
t he operation, nonitoring, and provisioning of the services by the
respecti we getedi The Seiwick deavidel heuldasiageneild t6 ﬁfaﬁagarf&mﬁﬁ@véadtﬁSOntml the

addi ti onal ageal 1t u dm ni strator

nmanage, coany m%ﬁ%Nﬁgg o7 tﬂéﬂ%ﬁﬁr%ﬁﬁmﬁﬁf§&§2ﬂ “?Eﬁ??%ﬁs%mﬁﬁﬂ
service prOV|der related i nformation. CLAIMS [006111 claim [0062]
1, A co e ; t L.on_sy r vi di.n | u

of servi ﬁ aeéln(gggﬁ eg E?Pﬁgwf"%‘?‘a T 0? h%‘é%afl/?‘é:% SHreviCHe ﬁgﬁi gasec{ Baribes
pluralit yw:(h‘ siolr sagpanat. She fudnkle cm@tadmnmr physic4l Mesgmtaedrﬁmlrp:rlay&r Py and are
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layer 908, session layer 910, presentation layer 912 and application layer 914,

{0051] In the present invention, to accommodate IP based services by various service providers,
a single physical media fiber (dark) is laid, i.e. Layer-1, Moving up, at layer 2 logical separation
( dark fiber) is created for respective service provider. The logical separations happen in the
present invention sucl that the relationship between the service provider and their subscribers are
intact. Multiple IP Services from multiple service providers are provisioned over a single
physical media occupying two wavelengths (a pair of wavelengths) one for upstream another for
downstream and other RF based services are provisioned over subsequent wavelengths. This
would become more evident from further description of figures. Referring to FIG. 10. is
simplified block diagram of Neutral Access Network for IP based Services with seventh
sequence and depicts the security and exclusivity aspect of the inventions. As evident, any one of
the plurality of service providers 120, 122, 124 and 126 cannot Access the Circuit 112, 114, 116
and 118 of any other Service Provider, who is riding on the same fiber and thus there can be no
manipulation, configuration, control on the Service Provider 120, 122, 124 and 126 specifics by
any other Service Provider 120, 122, 124 and 126, and any such specifics do not alter/modify the
Quality offered to one Service Provider120, 122, 124 and 126 or the respective policy rights.

[00521 FIG. 11. is simplified block diagram of Neutral Access Network for IP based Services
with eigth sequence and describes that each Tunnel 1102 and 1118 as created can have multiple
Service Providers 1104, 1106, 1108, 1110 arnd 1112 providing multiple services through multiple
circuits created within the dedicated tunnels 1102 and 1118. Further, as evident circuits 1114a,
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wherein the first end of the single optical fiber receives the
aggregated plurality of services fromthe aggregator and transmts
themto the splitter through nultiple inbuilt service provider
specific secure virtual tunnels in such nmanner that each of the
plurality of service providers has a dedicated secure virtual tunne
for rendering the plurality of services and is unaware of the

exi stence of other secure virtual tunnels dedicated to other service
provi ders; the dedicated secure virtual tunnels associated with each
of the plldidl andylldfic srerdeiicaedofon\Hedineprivadend 1 omfdi Jus£d 116b faAVH 16¢ are

mul tiple )k | F-c Ul f ransm.ttin he plurality of, servjces
To 1 hoi r ‘Subdte St iian 2116 HRBRHdHREN] S5PbisSic e Titd
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mtort aca i o M Al PN AIFES| i bt B8 RN BHKE ST b ssnire
opti cal forqyvider. Jarthey. eashf serpinecptotideralddt egditlélrisl triaphre ofeuxistenes bPsecure
packet s rcg'&ﬁﬂ's\ﬂgd#cateﬁ?%tﬁé}‘@eﬂrdﬂésrp?&g&%t ure via the plurality of

er-'si

programuabl e servi ce-provi e I'nterface units and configured to
deliver the service IP packets to designated destinations via the

pr ogr amghise) PRE YR30 blosk B8Rl R NAEA éﬂkk_@éslz 1«1&&9@@ R had A HOHTRIEA Yy
based communication systemas clainmed in claim1, which transports a
pl ur al i t Pepceti vequenesrarnd ithwstrateeimplamestaiorosd] e thdigyfraqhaey based DTy 1262
service REOVHHR phylsGrvReAbod Sdriibdk. PLLBRRMBRES services are terminated at IP/WDM
based aggregation equipment 1206 with Optical transmitter 1208, The aggregation equipment
1206 is connected carrying the plurality of services provided by multiple Service providers 1202
and 1204 with a single fiber optic media 1214, This single fiber optic media 1214 is connected to
a splitter 1216 for the distribution to multiple ONUs 1210. ONU 1210 is capable of Multiple
Wavelength support. From ONU 1210 the connectivity is provided to the DTH Set top Box

1212. The service providers are allocated respective wavelengths for carrying of services.

[0054] FIG. 13. is block diagram of Neutral Access Network for RF based DTH/HITS/CATY
Services - Sequence 2 and shows plurality of services 13022 and 1304a associated with plurality

- of service providers 1302 and 1304. Also shown is a splitter 1308 connected with aggregation
equipment 1310. Further, FIG. 13 depicts multiple Service Providers 1302 and 1304 offering
multiple services 1302a and 1304a to the subscribers both IP and RF type. At the ONU 1306,
subscriber may choose the preferred service provider amongst available mmltiple service
provider 1302 and 1304, On the basis of choice, RF services 1302a and 1304a can be delivered
by the preferred service provider by decoupling the optical signal of the wavelength assigned to
the service provider 1302 and 1304. In case of IP services, the ports can be assigned to multiple
service providers 1302 and 1304 for services. It may also be noted that, the service delivery
tunnel of a service provider 1302 and 1304 created at the aggregation equipment 1310 terminates

at the network layer device or layer 3 device specific to 1302 and 1304, For service
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[ 0065] 4. The community based communication systemas clainmed in
claim3, wherein the plurality of civil nmanagenent services further
conpri ses one or nore of: building managenent services; buil ding
automati on services; security services; surveillance services; hone
automati on7; and renote nmanagenent services; and services based on
either Internet Protocol (IP) or Radio Frequency (RF).

.provisioning, a computer programmable equipment (CPE) is plugged into the port of the end
point. The network layer device needs to have IP address for service provisioning that could be
acquired automatically through DHCP. Further, it may also be note that each of the RF set up
box 1312 and 1314 dedicated to service providers 1302 and 1304 has default values configured

in it for automatic provisioning.

[0035] Referring now to FIG. 14, is illustrated a block diagram of Nentral Access Network for
GSM/CDMA/Mobile Services through Distributed Antenna System. The FIG.ure shows multiple
 service providers 1402 and 1404 offering multiple services (GSM/CDMA/Mobile Services) to
the subscribers on the RF basis. BTS Tower { Base Transceiver System) 1420 of the Service
Providers 1402 and 1404 is connected to the Aggregate equipment 1406 and at the ONU 1410
' the Radio frequency based mobile service can be split basis the wavelength requirement of an
individual Service Provider, which in turn is further linked with another BTS Remote unit 1412,
This BTS remote Unit 1412 is then linked to the Power Splitter 1414 which in tum is linked to

Distributed Antenna system 1412, which provides the last mile connectivity to the subscriber of

the services.

[0056] FIG. 15. is block diagram of Femtocell based in Building Solution and shows Multiple
Service Providers 1502 and 1504 offering multiple services (GSM/CDMA/Mobile Services) to
the subscribers on the IP basis. BTS Tower 1506 ( Base Transceiver System) of the Service
" Provider 1502 and 1506 is connected to the Aggregate equipment using single lit optic fiber. At
the Aggregate equipment 1508 the RF based transmitted data is converted into IP based through
the Optical transceiver 1510, which then is transmitted to the ONU 1514. At the ONU 1514, the
fiber is extended up to the femtocell 1516 base station where on the optical fiber, circuits are

created for each service of the Service Providers 1502 and 1504.

[0057] FIG. 16. is an exemplary diagram of the preferred embodiment of the invention and
shows the complete infrastructure for the Building Management Services and Security and
Surveillance Server1602 and 1604 connected with the aggregating equipment 1606 which is
connected to the ONU 1612 through a single lit optic fiber. From the ONU 1612 the services are

delivered to end subscriber at 1622. Also coupled to ONU are various control means like
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[0066] 5. The community based communication systemas clainmed in
claim4, wherein the Internet Protocol (IP) or Radio Frequency (RF)
services further conprise one or nore of wire-line or wre-|ess
services of voice, video and data. [0067] 6. The conmunity based
conmmruni cation systemas clainmed in claim4, wherein the plurality of
ci vil managenent services further conprise: billing information;

I nformati on gathering; information sharing; audi o broadcast; and

vi deo broadcast based at least in parts on: Internet Protocol (IP);
Ti me Di vissitomtibhilahd pbitrol RGuifriddM)i614, access control equipment 1620, HVAC controller

1616, Electricity controller 1618 etc.

[0058] As evident in the FIG. 2, 3, 4, 15 and 16 , segregation of multiple RF based services is
achieved by WDM Coupler at Aggregation Equipment. Each service is provisioned over a
Wavelength. WDM Coupler carrics multiple RF based services on multiple wavelengths with
esach RF service provisioned over a separate wavelength. These multiple wavelengths are then
decoded at the user end and the delivery of service happens through the ONT. It supports
multiple wavelength channels through which multiple services from multiple service providers is
provisioned. The fiber architecture designed for the invention is a point to point or point to
Jnmultipoint network in which the fiber components recommended between Utility room and each
home is passive in nature 1o have more reliability and ease of deployment, although any active
component can also be used as optical amplifier or repeater, forward or reverse path
wavelength/s injector. The fiber component that is used to cater multiple homes with a single
- fiber is optical splitter. The same optical splitter can cater to several other establishments in the
vicinity. Each output fiber strand of the splitter reaches each home in the complex with few

fibers dedicated to common areas for utility services.

[0059] Further, as evident in FIG. 2, FIG.12, FIG. 15 and FIG. 16, In each home, ONU is
connected to the Fiber entering the home to enable the gamut of services riding over the fiber.
Each ONU is capable of delivering IP based and RF based services inside the home. The service
from the respective service provider distributed over a Wavelength from the OLT reaches to the
ONU and is undistiibuted through the respective service provider’s end equipment or residential
gateway (RG). The service provider RG is a network layer device capable of decoding the
services encapsulated in the VLAN/VC/Psendowire and delivering them to the user equipment
like STB, TV, Laptop, Telephone. The ONU enables the delivery of TDM services, and wireless
mobility including GSM/CDMA/WIiFI and home automation on Zigbee, also.

[0060] Furthermore, an ONU is dedicated for common areas to deliver utility services like

Building Management services, Prepaid electricity, security and surveillance, GSM/CDMA/Wifi,

Announcement system and various other control systems. The end equipments for the above
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Asynchronous Transfer Mdde (ATM; Voice over Internet protocol

(Vol P); or Radio Frequency (RF) technol ogies. [0068] 7. The conmunity
based comruni cation systemas clained in claim3, wherein the
plurality of civil managenent services are inplenmented on an
X-Passive Optical Network (X-PON). [0069] 8. The conmmunity based
communi cation systemof claim3, wherein the plurality of civil
managenent services are inplenented on single lit fiber. [0070] 9.
The conmmunity based comruni cati on system of claim 1, wherein each of
t he pl ur ahdntigned fermmdstarpioaneted i the OdIlbthatdetrlyishs nbigumiesion rctheir respective

adm ni st i | V] i.nde I f.o r . ce
provi der ggﬁf‘%g& 1%‘”1%81.% qi%ﬁ&eée}sﬁ?lrl]t;% %oﬁ?‘éﬁt@gr 'Egg g%’l%gbie]%{rég Flnglgll%%%%@fdlw
furt her progt-SSYHCRYA Bistrimted dmtammaecarp flso Gnobdd tSylst @NUoTo Ivbivide detter
(GSM Co jCraf: i, 00, TAVARS| iple. , | dwi de
|t or oper SRl P bnugid el sS4 Sba W pRLSAEGERSSRAE) mllld ih?
provider, a network layer management software is implemented to have better visibility in the

operation, monitoring, and provisioning of the services by the respective service provider. The
management sofiware provides additional layer of manageability such that the administrator can

manage, control and monitor the ONT-CPE, its service related and service provider related

information.
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G obal Positioning System (GPS) based services inplenented on one or
nmore of: Asynchronous Transfer Mde (ATM; Tinme-Di vision Miltiplexing
(TOM; Transm ssion Control Protocol-Internet Protocol (TCP-1P);
Radi o Frequency (RF); Wavelength Division Miltiplexing (WDM; or
Dense Wavel ength Division Miltiplexing (SWDM .

- CLAIMS

[0061] ] claim:

[0062] 1. A community based communication system for providing a plurality of
services rendered by a plurality of service providers to a plurality of occupants of the
community, the system comprising:

an aggregator to aggregate the plurallty of services from the plurality of services
providers;

an Open Systems Interconnection {OS1) capable single optical fiber having a first
end and a second end;

a splitter to distribute the plurality of services for the plurality of occupants of the
community; wherein the first end is coupled to the aggregator, and the second end
is coupled fo the spilitter; and

wherein the first end of the single optical fiber receives the aggregated plurality of
services from the aggregator and transmits them to the splitter through multiple
inbuilt service provider specific secure virtual tunnels in such manner that each of the
plurality of service providers has a dedicated secure virtual tunnel for rendering the
plurality of services and is unaware of the existence of other secure virtual tunnels
dedicated to cother service providers;

the dedicated secure virtual tunnels associated with each of the plurality of service
providers being configured to have multiple virtual circuits for transmitting the
plurality of services to their corresponding plurality of occupants.

[0063] 2. The community based communication system as claimed in claim 1, further

comprising:

an infrastructure of muitiple service providers providing multiple service IP packets to
a plurality of destinations, each destination having a programmable occupant-side
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interface unit connected to a plurality of programmable service provider-side
interface units via a single secure optical fiber, the single secure optical fiber being
configured to aggregate multiple service |P packets received from the infrastructure
via the plurality of programmable service-provider-side interface units and configured
to deliver the service IP packets o designated destinations via the programmable

occupant-side interface unit.

[0064] 3. The community based communication system as claimed in claim 1, which
transports a plurality of civil management services provided by the plurality of service
providers to a plurality of end users.

[0065] 4. The community based communication system as claimed in claim 3,
wherein the plurality of civil management services further comprises one or more of:

building management services;

building automation services;

security services;

surveillance services;

home automation;; and

remote management services; and

services based on either internet Frotocol (IP) or Radio Frequency (RF).

[0066] 5. The community based communication system as claimed in claim 4,
wherein the internet Protocol (IP) or Radio Frequency (RF) services

further comprise one or more of wire-line or wire-less services of voice, video and
data,

[0067] 6. The community based communication system as claimed in claim 4,
wherein the plurality of civil management services further comprise:

billing information;
information gathering;
information sharing;
audio broadcast; and
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video broadcast based at least in parts on:
Internet Protecol (IP};

Time Division Multiplexing (TDM);
Asynchronous Transfer Mode (ATM);
Voice over internet protocal (VolP); or
Radio Frequency (RF) technologies.

[0068] 7. The community based communication system as claimed in claim 3,
wherein the plurality of civil management services are Implemented on an X-Passive
Optical Network (X-PON).

[0069] 8. The community based communication system of claim 3, wherein the
plurality of civil management services are implemented on single lit fiber.

[0070] 9. The community based communication system of claim 1, wherein each of
the plurality of multiple service providers configures and administers their respective
services independently of other service providers.

00711 10. The single lit fiber as claimed in claim 8, further provisioning for one or
more of:

Global System of Mobile (GSM) Communication;

Code Division Multiple Access (CDMAY);

Worldwide Interoperability for Microwave Access (Wimax); and

Global Positioning System (GPS) based services implemented on one or more of;
Asynchronous Transfer Mode (ATM);

Time-Division Multiplexing (TDM);

Transmission Control Pratocol-Internet Protocol (TCP-IP);

Radio Frequency (RF);

Wavelengih Division Multiplexing (WDM); or

Dense Wavelength Division Multiplexing {(SWDM).
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