METHOD AND APPARATUS FOR PROVI DI NG QUT OF BAND COVMUNI CATI ONS OVER
STRUCTURED CABLI NG [ 0001] This invention relates generally to conmuni cati on
i nfrastruwwboune@ecossnd nore particularly, to nmethods and apparsains®43403

provi di ng out of band communications over structured cabling. [0002]
Structured cabling is generally known and in wi de use in networked
infrastructures. Structured cabling schenes are governed, at |east in part,

by the 802. 3af standangetgang apgs APy ARertrosor pkeveHNect ri cal and

El ectroni c Engineers (I|EEE). The 802 3af standard relates to the use of
structured cabling to &UT\@BMQCQMWNKQATPNS FOM@ROMfO\ABrI and hi gh speed
data, such as Ethernet data, 60 . t | east sone
known structured cabling systg‘fngqc_?%%s{ﬂ ;&%‘%gﬁ}!n gh speed data at a
frequency that ranges above approxi mately 100 kilohertz (kHz). During
operation, the high speed data is transmtted through a filter such that

t he signal s having f[08glientlhies memwnfapmlﬁxs rr]rrageﬁ&:lgallxjtOgtol(;|—|y:ommﬂanh:lal Tiolkeg I rom
further transm ssion. Accordingl on i spee ata.is allowe o]
pass ¢ hr odGHETHEIFT 28 THeae Bt Carrincs pul shrptam ob AHIBEGRARS. at

| ower frem@@b@ﬁl@[@ﬁgﬁgé@fga@lu@wedcﬂqm@yer, her et of ore, these known
structured cabling systens have only stporied trn types of cEnteEt,

nanel y, DC power and _hi gh speed data. [Q004] At |east sone other known

st I‘b:,lf:t ured cabling s[;‘?@?ﬂ_rrsStdﬁ%WFgg;b%ﬁhﬁ gﬁ%ﬁraw kp‘h‘gni??dt Wewzgi@; uss mrrglde N
cabling syshkesAt®; hle r r in' ,

| east onexﬁnomégi/ﬁag{%ﬁl ncF'u?&gcan dg%%l {léoﬁ}f:n{y\?\,ia?%éé%r %ar’ gtnlsem&tlpl ng” dat a
rel ati ng[ tbwotﬂeeiﬂhﬂér stendezd t deyrlopéd tt{yetlmoﬁmgnﬂmtcff E}dectricel ahd l%i_écttfcmtﬂ% cabl i ng
system 5 ceardin , e.pro m e solved_.i s expan g the
capacity g%"lelﬁffc@ By glk%ﬁohga@ﬁ{ff@ﬁg TFI_:?%& tBJS‘? ust PEéW‘%F@%ng&Lﬂ’ég &bl e
manner; f Qelipabath QlireXOaRat (OCH PBweABAE high Yeed UntCtibhest abldpaty st ens
without re-wiring the existing infrastructure and w thout providing

addi t i onalovel ¢ poramEB cgble. i nfrastructure. [0006] The solution is provided by
t he out of band communi cati ons

[0003] At least some known structured cabling systems transmit the

1O

L

high speed data at a frequency that ranges above approximately 100 kilohertz (kHz).
During operation,‘ the high speed data is transmitted through a filter such that the
signals having frequencies below approximately 100 kHz are blocked from further
transmission. Accordingly, only the high speed data is allowed to pass through the
filter to a communication system, while the signals at lower frequencies are filtered
out. However, heretofore, these known structured cabling systems have only

supported two types of content, namely, DC power and high speed data.

[0004] At least some other known structured cabling systems provide
additional wiring in the structured cabling system to transmit data through the
infrastructure. For example, at least one known system includes an additional wire for
transmitting data relating to the interconnection of the components in the structured

cabling system.

[0005] Accordingly, the problem to be solved is expanding the
capacity of structured cabling systems in a cost effective and reliable manner; for
example, expanding the capacity of structured cabling systems without re-wiring the

existing infrastructure and without providing additional wiring to the infrastructure.
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apparatus of the present invention that includes first and second data
lines arranged in a differential pair. The data |ines convey high speed
data w t hwo 2806id6ps0 frequency range and out of band dat acwitusbeos/oasssecond
frequency range that differs fromthe first frequency range. The apparatus
al so includes a band pass filter coupled to the first and second data
lines. The filter only passes the out of band data and bl ocks the high
speed data. The app S s ncl: . i Ans@idt d pass
filter and confi gur iéd@qf’g ﬁelSggg{&ﬁégg?éo?&t%gﬁe%&%ghﬁggil ve ocgttlg%? band
data. [ OO@fjardthe of thegméseaninwedtionrtbay ibaudissiosi deldsebynddaya bfiesexrmmpédinn t h

reference tQ _the.accq i rawi ngs i n,which:. [0008] Fi.gure 1 is a
schemat i cadlEgieaHsy Parlgg ﬁ‘?‘ét({;f%gﬂ?%ecql’g% bJrﬁhsgqua dﬁ{aeﬁgéllﬁc%/ ﬁ?sg r%e@uS?cyan out
of band c a8 At 6P BarRIPRRS Hthi 2 Q0RO ey Sandeithdt WSirEra hRm &R fawt Of

band power and data tap of a communications apparatus in accordance with an
enbodi nenfreqfienchigangees €he appavaing plse inglades 6] bandgpase fidter poupded tox €8 firsi gi t al

band filter .that.. ' i ' h
h" i D o2 Soegq RSy TRE itEFGnYiph el S SOBFHAC Bl BPLBBRNG I, DTN
embodi Mengp&l dats OTHIApREdiOMSo Aehalkah dsvitetoupiel tddid bamd @msifitter aehoval  of

out of band data, [0012%) Fi gfure 5. is.a schematic illustration of an

al t er nat i genfaguseriiona feashonePTdEmsmHRRd F5eE s O&bﬁé&?a&fl&gtaf or the addition

and/ or renoval of out of band data. [0013] Figure 6 illustrates an

exenpl ary use of tNgoa@NTUMAYLRE ARRVAbYGeRHBUNbY Waf 0B dkandle hifh dat a

transm ssion in accordance with an enbodi nent of the present invention.

[0014] Fi grfeende fo thegeqompanyiag dravangscinapeliry use of the conmuni cati ons

apparatus shown in Figure 2.[0015] Figure 8 is a flow diagramillustrating

exenpl ary uses of a . d: .co L GAatit [ :QE dance

wth an embod ment - GP00He TirBEans ¥ IR shithin HRMALY Tl RaREARIE
frequency range of an out of band communications apparatus.

[0009] Figure 2 illustrates an out of band power and data tap of a
communications apparatus in accordance with an embodiment of the present

invention.

[0010] Figure 3 illustrates a digital band pass filter that may be used

with the communications apparatus shown in Figure 2.

[0011] Figure 4 is a schematic illustration of an alternative
embodiment of a communications apparatus for the addition and/or removal of out of

band data.

[0012] Figure 5 is a schematic illustration of an alternative
embodiment of a communications apparatus for the addition and/or removal of out of

band data.

[0013] Figure 6 illustrates an exemplary use of the communications
apparatus shown in Figure 2 for data transmission in accordance with an embodiment

of the present invention.

[0014] Figure 7 illustrates another exemplary use of the

communications apparatus shown in Figure 2.
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[0016] Figure 9 is a flow diagramillustrating an exenplary use of an out
of band communi cati ons apparatus in accordance with an enbodi nent of the
present iwoentdwos3o[ 0017] Figure 10 is a flow di agram i IPcuaiSe@siomgpoan
exenpl ary use of an out of band conmunicati ons apparatus in accordance with
an enbodi rent of the present invention. [0018] Figure 1 illustrates a
transm ssion frequency range of an out of band communi cati ons apparatus,

such as, for exanpl e[OOi‘S]S; Eﬁéﬁ%%@_a%v@d&%%?ﬂl&ﬁ%ﬁﬁg @ﬁéiﬁﬂﬁ:bﬁrlﬁs%s shgyn al ong

the X-axis of the graph, e signal intensity 1s shown along the Y-axis
of the gr aph.ofAbandnchmmupigationsFinparaguslin a¢verdanee)wathc gn rearipdiment difvibhded i nt o
alowfre uency. I ange 100, a md frequency range 102, and a hi gh frequency
range 104. R ’[ng\‘ﬁl‘?%quency range 100 is generally used for power

transm ssion, such as, for exanple, direct current (DC) power, which has a
frequency of O Hert z[00HE) , Fipured i flodyidiaprat illwshiatinAe) epatplary wbiofanhas a
frequency of afp roxi mtely 50 Hz or 60, Hz. A%nsuch the | ow frequency range
100 is typtHa EARBHNIGAHDNSFRPA Sy B PEFREERGS Yo pp embe fopent g athR” of
Figure 1, stgnalsedi&. being transmtted in the | ow frequency range 100 and
in the hi gx%%frequency range 104. [001 9] The high frequency range 104 is
general |y used for high speed data transni ssion, such as, for exanple,

Et hernet data transni0937bnFigprel0 ase iflowt diagrnEillwsiratingaan exegntirgatse ofi ¢

Engi neers (Il E V. a [ verni Po over
Et her net ( O‘E%Eg\{hbg? éﬁ@g’é&%ﬁﬁ%ﬁ%& gg%a?%a? gn %Cs? é@?g@@?@e?m%%ﬁﬁeﬁto% ®and
hi gh speedprd@hairventioriser. A filter is used to extract the high speed data

fromthe cable. Specifically, the filter has a predeterm ned cut-off
frequency which bl oc e_transmn.ssion of frequen bel ow a pr.edet erm ned
anount, such as, fprtbzigﬂpﬁg}urelgghﬁ%qa?ﬁé’r??sﬂﬁﬁ ﬁ%&“eg%ﬁa}ngﬁr?dré‘iﬂ e

802. 3af spgUahll e8MhRihicatiBRs AathreN 8RN HafoR ckample2h siduled dah cablk! q:cﬁgency

above the cut-off frequency, 'and any transm ssion bel ow the cut-of
frequency frequeneyt isrsbawoualorg theoX ssis] f0ho jgraphe and thef sigiepl dnfeysitydn ghown 2

Bt et ogEL SRR SSH] AT RTINS LSRR Bt R
certain enadhewtBequehd finde 004 @MidYfrequency range 102, and a high frequency
range 104. The low frequency range 100 is generally used for power transmission,
such as, for example, direct current (DC) power, which has a frequency of 0 Hertz
(Hz), or alternating current (AC) power, which has a frequency of approximately 50
Hz or 60 Hz. As such, the low frequency range 100 is typically between 0 Hz and
approximately 100 Hz. In the graph of Figure 1, signals are being transmitted in the
low frequency range 100 and in the high frequency range 104.

[0019] The high frequency range 104 is generally used for high speed
data transmission, such as, for example, Ethernet data transmission. The Institute of
Electrical and Electronic Engineers (IEEE) has developed the 802.3af standard
governing Power over Ethernet (PoE) whereby a single cable is used to deliver both
power and high speed data to a user. A filter is used to extract the high speed data
from the cable. Specifically, the filter has a predetermined cut-off frequency which
blocks the transmission of frequency below a predetermined amount, such as, for
example, 100 kilohertz (kHz). As such, under the 802.3af specification, the high
speed data is transmitted at a frequency above the cut-off frequency, and any

transmission below the cut-off frequency is filtered out as noise.
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range 102 may carry out of band data for a variety of applications.
Optionally, the out of band data carried over the md frequency range 102
may be vowoeoahaises3oAdditionally, the md frequency rangectQ®2evap4iies used to
transmt out of band power or secondary power. In one enbodinent, the md
frequency range 102 is between approxi mately 100 Hz and 100 kHz. hi anot her
enbodi nent, the md frequency range 102 is between approximtely 100 Hz and

20 kHz to reduce th OMU emae fehdhcl henBé 9l sl qhér {:}; ed in

t he hi gh frequency iang 104. I n yet another enbodihent, requency
range 102 spectinet \hewveenphe axqmmn@lnys Gﬁthcl-lbvarﬁxd:qu@mw«hnget éO(éIahdwhodnglof band
communi cat.i ons above ?Pgl tal voi,ce dat tran

appr oxi mateayensy Rpge 1pHo I ackrdancs ‘Zlﬁlcleﬂglflreé]? HQF‘P 8’u dg%%odleﬁ‘@(/\er and

data tap %g%mog%a;oéan@m of BAILMtE EriaCAsicHRITA Fﬁl‘idaﬁoﬁsloOp’e?@lalllMt%%tohﬁt ed in
Figure 2, the apparatus 110 includes a plurali of data |ines or wires

112. hi omwé modaﬁaenwledheveap&ar gidsfr qunﬁ?}héﬂlﬂgfeslo% Hiyhbs peise datea cabl e,

such as, 1oruBATD! e B SRR 5 UFATR) neRBl Sy whllah bRELHIES g dat o

lines 112 T ve Yy, & nmore or © ess t han
ei ght dat @rIsbétﬁﬁlaﬂylﬁowéfheIndaieaerhbasrhmeﬂtlﬂlmd tﬁmqsamglren@nﬁmhs lgtween
alternatively, i i

|ffe pai,r 114. hi e ilJustrative
S bod! aentppikim ey 00 Hzotnd: 0 1 YoeRotmer Gbsdifent, O midfirueaty gy
receive pgloﬁ &%@twe&@gg;?rbxmeey 1oamoﬁqdaztﬂedz iPreibiee @erzﬁteﬁtaféﬁcelavﬁh% ng an

end span device, such by Wwa exanple only, an Ethernet sw tch
anot her erhhgimspmdt damomsmuw be ‘dﬂddblaht equ@ecsapmeatl% 110 Y@Elang’fhar i d

span deV|c devi ce _or ass r to
the same IFFIP ?g t?‘ﬁé‘{‘) d qu@ncty H%n%?aid; 18rbe%Yﬁe aB% O?ignﬁgtelﬁe%y e same
cabl e aSS%lF&' % allbd élﬂc’ﬂf bahE chfinubRbfighsusde tigitahvdiye dah shat [19@&%}n1ftéd one
enbodi nent, the power be added as illustrated in Figure 2.

Speci fi caIaFQPPTPW@%Y\éf‘ -added through a center tap 120 of a transforner
121. The transformer 121 includes a core 122 between a primary w nding 124

and a secondary w ngbmr]é%ﬁgurmeﬂﬁeaaeg ah ¥t 3?%& pbW& PRy fRAs 116

may be connectedto drou that zero volts are supplied to t he
transmt paiof badl cmmhnivaicagepgeis 130weks iltastrafed gofigest Bdhe eprrrgent er tap

123 of t hel 10 1n<§u(¥es D ﬁurah gf data’ ﬁgest or}%ree}s 112. In one embodiment, the apparatus
110 includes a high speed data cable, such as, for example a Category S5e (CAT-5)
cable, that includes eight data lines 112. Alternatively, the apparatus 110 may include
more or less than eight data lines 112. The data lines 112 may be single ended, or
alternatively, may be a differential pair 114. In the illustrative embodiment, the data

lines 112 are set up as a transmit pair 116 and a receive pair 118.

[0022] Power may be added to the apparatus 110 using an end span
device, such as, by way of example only, an Ethernet switch. In another embodiment,
power may be added to the apparatus 110 using a mid span device. The end span
device or the mid span device may pass power to the same lines 112 that carry the data
or onto spare lines 112 in the same cable assembly 119 that are not being used to carry

data.

[0023] In one embodiment, the power may be added as illustrated in
Figure 2. Specifically, the power is added through a center tap 120 of a transformer
121. The transformer 121 includes a core 122 between a primary winding 124 and a
secondary winding 126. The center tap 120 of the transmit pair 116 may be connected
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positive voltage is supplied to the receive pair 118. In one enbodinent, a
vol tage of approximately 48 V is supplied to the receive pair 118.

Al t er nat iwel2gge/os033@ or | ess than 48 V may be supplied tecrhms200s0e402 pair
118. [0024] A band pass filter 128 is coupled to the data lines 112 to
filter out the out of band data transmtted along the apparatus 110 while
all owi ng the power and the high speed data to remain on the apparatus 110.

In one entogrorend sudththabaerd yodts ré bipptied 128hd Gacmphed 118, tHghdRli@gl | nes
112 in ea ter 128 all ows the out

zﬁéﬂifferential ggi r 114. The band pass fil i

of band d&ta; POPVer ey Pesonpecisrsioid ¢ MR AP hihe dencivel nairek] 81 swhithei mg a
f requency poitivB&olthgh i BAMRAGY thafd&vd B2i LLier 128.
The band [I))ass fil teér13 11288%10%. not al Ivo?v gﬁggh@gﬁﬁ%%%égﬂ%{%, e\lgﬁltag?"@%dat a
transnit t GAPIRKBAYCYHS Vaissuppliedsto1the révsivermpinl 8. editenativélp, mbe i Bhs
frequency ngey t ss, through the. filter 128. Accordingly, the out
of band dggegl 'S ﬁaﬁbgr%gﬁﬁ?%t&tﬁ%gcﬁyaﬁalgpde%d data and renoved fromthe
apparatus 110. In one enbodi ment, the band pass filter 128 has a

predet er mi ned cut - off0034] e qumed pdss filtef 128 Brbigke OB WA 19W faE, band
data and the, hi ggo eed, data. | n one enbodi ment, the cut-off frequency is

appr oxi LB e d dafa Engmitiesalong the @pparetupfl {0 fhilg abowingithe power |
bobed on o edieliHocd o (€ malhlon EAERAY TR 38 hBbBRd Tpe bt o ™ "o

based on the particular application appar a
par ti cul aPassridips A28 43 envpladdqilemdata tihest HE inwenctofliffepentiabipdial 14. NTIRNBand

Chown) | Bt £2° BBRE R0 bFbiichsd O g il Bpmsrided oS Mosinsions o 1 om

the appar aiZibavid@a fisgeaicyiic el iid fidtperftrmpld 162, %H@s@@lﬁoﬁ%{ glte_*fﬁt fhbger 128
[ h ed i nductance to

s attai niﬂ ggmgrovi mg an_inductor having a predeterm

filter theld Passaiiter dag 4loes apsaaw & lish speedagta ranttbe data raasmitted

predet er myjgged COL T, he predet er m ned i nduct ance.
[0025] The b%nljéf‘r %%%?“??E%%@Viﬁ%%@@%%ﬁﬁ%&% félggﬁfpe&ﬂ?n%fra%%?nﬁg‘eé%ﬁﬁﬁi cati ons
el ect r oni Guelghi the gt 128r Acandinglyl tegowtned! imdrdeeisvinéed Fom ShdR@hS- | N
one enbodj nent band 128 transmts _an output 132 to the out

th i1t
of band c%’r%ﬁ%HF@aﬁ%ﬁglogF‘g%zﬁb%@Pg%ﬁ“éé19341.1 orp embgeimant, 1189 bped passs to t he

I)i) It ter eldl ﬁl't@?ﬁm hzﬁb?é p}r&lg’fb%%ﬁﬂﬂ dubbfURE RSy RABErPaR S bdliEin #28sut of
ionally, e out of ban
gand data and the high speed data. In one embodiment, the cut-off frequency is

approximately 100 kHz. Alternatively, the cut-off frequency is approximately 20
kHz. The cut-off frequency may be alternatively determined based on the particular
application for the apparatus 110 and for the particular transmission frequency of the
out of band data. In one embodiment, the band pass filter 128 includes at least one
inductor (not shown), coupled to the data lines 112, to filter the out of band data from
the apparatus 110. Specifically, the cut-off frequency for the filter 128 is attained by
providing an inductor having a predetermined inductance to filter the out of band data
transmitted on the apparatus 110 at a predetermined frequency that corresponds to the

predetermined inductance.

[0025] The band pass filter 128 is coupled to an out of band
communications electronic device 134 for transmitting and/or receiving data signals.
In one embodiment, the band pass filter 128 transmits an output 132 to the out of band
communications electronic device 134. The output 132 relates to the filtered signal
that is passed through the band pass filter 128. Optionally, the out of band

communications electronic device 134 may be an analyzer that interprets the output
-5-



comuni cations el ectronic device 134 may be an anal yzer that interprets the
out put 132 fromthe band pass filter 128. The anal yzer may be operatively
coupl ed twoao@uwbssol | er (not shown) for perform ng a specirfuseasiusaos i on
relating to the out of band data, such as, for exanple, infrastructure
mappi ng. In anot her enbodi nent, the out of band communi cations el ectronic
device 134 transmts a signal to the band pass filter 128, and the band

pass filtei32128mt thartamiltimss fittes i 2912l Thel AR zbN@iag AletopbirdtBRIyldAmld0RRE] Ot her
exanpl es of thﬁ? gée %{9 the apparatus 110 include coupling|i gf?t emtting
di ode ( LESPARESTL@PHihovw fonperippminga seecified fupetionwglagingite ghet o1 off lband or

avai | abi | idaya Qficrial fo q]ﬁ)a%g , ef._exappl es af the
use of the aappacr at ﬁs rc1(1:%0 %Fnlﬁguﬁs%%& yi fg‘?g{ag\f}/ea%‘g’@%r (F%ﬁq é?le]&toi%lqugﬁ

devi ces, duandgppinyinigtiponelectouse deviee h34l trimsaojtsen signalaogle bandlesk Ry

equi pnent ,,,guch, as, for e a computer or a npnitor., In one

enbodi rrentl,2§tﬁgtﬁﬁaﬁc&’f@@giﬁa@mﬁ@ﬁﬁ lgr@?f‘lroé‘ﬁébﬁ data wWesdk2-si gnal from a
nmoni tor in the high frequency range 104, a keyboard and/or a nouse signal
on the nid frequency0026i9e0RR, examplep Ve thel Qte fo&fethé%pﬁr%%mﬁm NRcTh@W

frequency range 0. [.0027], Ot her exanples of the usé of the apparatus 110
i ncl ude cc?BBqui%Wg&g}H@“éBH& edes(LED) indjcgorsen sy annsratase W) foy indicatinghe ence,
such as ngfgyp [ : rel ' | ating Lo e
occurrence isaﬁ?dgggﬁrgihﬂ gﬂ(;ldazs out " of %gg%gpr%g%gﬁgfddngﬁ}eﬁ%xg%gssr%étgg U$90.

Ot her examwpltbs afpatdies U@ influtlbesupplyirgapowerl 10 rioncdfuckEnsieerdevivefldot he

access ri %Htpﬁ ibased on us%r1 in%g{r mat i on contained within an end devi ce
coupl ed t 8" FRELEAPAFA QST Fao MIGIFABTReY | Tonecyin deskfon euipmenta mashi % ifon

through t keaplat abolpulet GrtPmbARoE N QY ERBoSRRNDEhI 5@%@9% ?LO ‘iai%{}ioﬁd based

on the user information transmtted through the appar Ut of
band dat aUs§btpEpnsmigarddep pighalstromtaemoniteli i thel hiplafikqpery hidd 804,128 t hat

may be us j i i atus 110 éFi ure 26, The digital
band pass% ‘?Q’ta}e‘{r]a‘i‘g@?nJ ugeséﬁgf &??}?t%ggﬁéf“%‘ﬁn%r%g iltogi andyp ercgﬁ\%erter 138
coupl ed t dednes @f tht hew diztjaedcy nage 108, and a second A/ D converter 142 coupl ed
to another of the data lines 112. The A/ D converters 138 and 142 convert

t he anal og signals mited on the data lines 112 to digital signals.
The digital signal st[él@&it tét}i‘e’i EXHENES (o dthequsg af dhe Appapimal 1 indedssor  146.

The di gi t abugftingn@k PHAGRISOND HH sERELFNERnbAE ol Hchbn! $A 5 foR8L! he
light, or smoke, wherein a signal relating to the occurrence is transmitted as out of
band data along the apparatus 110. Other examples of the use of the apparatus 110
include determining the access rights based on user information contained within an
end device coupled to the apparatus 110. Optionally, data or power transmission
through the apparatus 110 to the end device can be granted or denied based on the user

information transmitted through the apparatus 110 as out of band data.

[0028] Figure 3 illustrates a digital band pass filter 128 that may be
used with the communications apparatus 110 (Figure 2). The digital band pass filter
128 includes a first analog to digital (A/D) converter 138 coupled to one of the data
lines 112 and a second A/D converter 142 coupled to another of the data lines 112.
The A/D converters 138 and 142 convert the analog signals transmitted on the data
lines 112 to digital signals. The digital signals are then transmitted to a digital signal
processor 146. The digital signal processor 146 receives the digital signals from the
A/D converters 138 and 142, and receives a predetermined coefficient from a

coefficient input 148 to provide the output 132. The output 132 relates to the out of
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A/ D converters 138 and 142, and receives a predeterm ned coefficient froma
coefficient input 148 to provide the output 132. The output 132 relates to
t he out oWbanes/deiza transmtted on the apparatus 110. TireTasb@st482 nmay be
sent to the out of band communi cations el ectronic device 134 (Figure 2).
[0029] Figure 4 is a schematic illustration of an alternative enbodi nent of
an apparatus 210 for the addition and/or renoval of out of band data. The

out of barnhndatat teB¥MNEPEIRE PPALRL mgrm@@ ut 138 fap g B g the
apparatus 210 by band pass fi Ia?grs 222 and u$2t23 and ?t hg&gt}?tﬂge &%%

conmuni catba@ﬁ@m%@ﬁn%ela@tmm@éem341(ﬁ@um12) of band communi cati ons
el ectroni c devices 220 nay be m d span devices or end span devices. In one

enbodi nent, the out cati e d ice

i ncluded in an end s[(gan deV| ce sucih % %%a%exg%%lflgn t%ieraﬁ%fn%]\xftch I'n
such enbooﬁmlmdﬁmentmef aﬁtdppanams A for:thechddmoncahd;toli ansovdl oEbhiesfiginddata al ong
t he appara@g@s 10 Barﬁifd the o t of g 3 communi cati ons el ectroni c devi ces
220 recei ve¥® S ¢l ?Jtﬁrma% /op FeRPRdN# @HW&%PP%& rlorgftbe t he
swi tch to dppantd R10hey EbART Neks dﬁ&é}s b9 3Ma/d:n 298¢ 15aPREI MR or BaPgnd pass

filter 222, such as, for exanple, an LC circuit Is coupled to the data
lines 212 GoMIBEEeAtgNS ﬁk@ﬁ@mlp &1I6V1}§9§ 22QR17%he mHeOﬂ_k@ndlcpmmmaﬂnohmdlestrMcl east

the i nuciaricss 28 M8 fEmlEdedu B of HAF S FoRs T PR BB Pnchunec. 200,

Opt i onal | yqut bfi®add bdrﬂmuﬁizatldmsaectmic ddviicef 220018 e ivdedt th G Pin BEGEE di ng
the i nductor, 224 with 8pregf erm ned i nductance to filter the out of band

data havi nYh &P &% é‘%FGéWéty + FAeTh epkeipant Hee Bihseeaswiciz10.
Al ternat i vRky nok f‘t@an@ﬁaﬂdEH%?&tfddté %ﬁorr?ggucfggpasfggé g6 @ﬁ ﬁh% ﬁq P'b%m?av' ng a

resistor (not shown), at l|east one | cou e data lines
212, and movwpdtations 2letrerdt ewines 209 iendluest oy o2 2f bandj datassignat prividiagd

conmuni cati gns..el.ecty oni c ce 220. tion, the out of band
communi catlglr?gu%qtlé’gtfr Féwggjil/ témﬁ%ttgﬁﬁgle&%a%tﬁt of band data to the data
lines 212 by transmtting an out of band data signal through the band pass

filter 222 and ont o [Db0]dalhachd reﬁﬂ)oaihzentAQobahaofs@lslﬂuertt@z Odiich Ofs, hgpd dat a
is renoved frOf’nthe data . lines 212 t he band pass filter 222 paSSI ng the
odt

signal s t GXpRBleaR L&+ Cliaitdis conpgaite éhei & Limpse k2 isngach differentiab por 214.

The LC circuit includes at least one inductor 224 coupled to the data lines 212 and a
capacitor 226 between the inductor 224 and the out of band communications
electronic device 220. Optionally, the filter 222 has a cut-off frequency attained by
providing the inductor 224 with a predetermined inductance to filter the out of band
data having a corresponding frequency transmitted on the apparatus 210.
Alternatively, the band pass filter 222 may include an RLC circuit having a resistor
(not shown), at least one inductor 224 coupled to the data lines 212, and a capacitor
226 between the inductor 224 and the out of band communications electronic device
220. In operation, the out of band communications electronic device 220 adds the out
of band data to the data lines 212 by transmitting an out of band data signal through
the band pass filter 222 and onto the data lines 212. Additionally, the out of band data
is removed from the data lines 212 by the band pass filter 222 passing the signals to

the out of band communications electronic device 220.

[0031] Figure 5 is a schematic illustration of an alternative
embodiment of an apparatus 310 for the addition and/or removal of out of band data.

In one embodiment, both power and data may be added or removed from the data
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[0031] Figure 5is a schematic illustration of an alternative enbodi nent of
an apparatus 310 for the addition and/or renoval of out of band data. In
one enbodwvoende/ocbssoh power and data may be added or renmpeedrstoosouishe

datal i nes 312 at the sanme point, such as at an end span device (not shown).
Power is added to the data lines 312 by a power source 320, such as, for
exanple, a DC povver source, that is coupled to the data lines 312. The
power is e devi ce
(not shones St BBl plah Bubh 803 i enl P LEABTIARN (AOWEL “BRRERE PV
end span dédadce.thd Hata dints B)fz bﬁﬁl@od'alt mmmﬁ%)ﬁ,‘sadnlaesdfcmr@damplereﬂaﬁpdwby an out

of band t l.ect d 2 at th t,,wh
’S added’ SOMEhbaeisoNpRE o ShS i JBEY Al 2a) Tl PIHETRaSTPTGaEP Py ate PO

enbodi me nimﬁ; 9y9) db{?«nﬁ!r&ﬁ{ { By Sn ddifrofiét de@iceb@efi sﬁt%f} sﬁhp(@,s sercexaiippioh a

filter 324 when being added to, or renoved from data |ines 312.
However, thad oulet, @fmbhmndbwaenmyarb@lcbmeiwtchr Glhgwuéﬁﬁbm‘i daty meaydte il ter,

h | L C t 0032
B o o pladf il BT By flbtqrinBstmihhlcBlionel@ bl deiceiadh ! ne ¢ 2
conmuni catéarﬁél ?QDME@]Ep&vei 10addEd gﬂt}ag gl%)a lires 3d2t Spécifcsly] mshoillustratave
structured cabling infrastructure is. recogniz t
i nfrast r ueBBPainewg sheyn h%\yég%ﬁyt}@o?ﬁtlcﬁcmaﬁflld@ﬁsls R%éﬁ?éﬁg{ 1eilé’n% {%We324
appl i cati %en-géfnﬁ' JAHERRS, o dén'ﬂc; ]ﬂ%%sthé’ alliheS B PN Boel &, fh‘érou't bfysdd ative
on I ment

pur poses one. erbo eln rastructure 166° 1 ncl udes an out of
band com"rda]uacmay lmmpaseécbtd:tmxghmnoﬁiemﬂypeoﬂﬁﬁ«;r suehias Asy, wiyof exasiphd enly san

anal yzer gpt r ol Icg " r controlling and/or nonitoring the out of band
communi ca %rrfﬂé‘r glﬁ’é 4%¥H. The out of band conmunications el ectronic
device 168 is coupled to a central database 170. The infrastructure 166

al so includes a sw gh82}7 Fig@e Bak aRcanaic 1mﬁ§%rauanwhh edthplaty Usé®f tiand a
nmul titude of structured cab%es 178 interconnecting the conponents. An end

devi ce 180ut of heup| mmenieations #ppaaus JdOuagws2)vioy dits HRRHNISHPY Bra that i s
coupled t y be a
W rel ess g@%@rg&hlﬂ%ﬁ%out etllé%g{ ggk%(ﬁkz?égéﬁ%ghfﬁgraggﬁ p%ﬁg?%?m Vi a
a fixed cablve maydcdifgupaibad) ql@amlhngm il epplghich. t A hehmfiswirgatiee V65 vi a a

atch cord, Alterpnatively, the . switch 172 | ed t.o .the patch panel
D Vi 5 5 Showh RS & 1 dive LBl orabosT e, o P SEnEHE S P

infrastructure 166 includes an out of band communications electronic device 168,

such as, for example, an analyzer or controller, for controlling and/or monitoring the
out of band communications apparatus 110. The out of band communications
electronic device 168 is coupled to a central database 170. The infrastructure 166 also
includes a switch 172, a patch panel 174, a wall outlet 176, and a multitude of
structured cables 178 interconnecting the components. An end device 180 is coupled
to the infrastructure 166 via a patch cord or that is coupled to the wall outlet 176.
Alternatively, the end device 180 may be a wireless device. The wall outlet 176 is
coupled to the patch panel 174 via a fixed cable, and the patch panel 174 is coupled to
the switch 172 via a patch cord. Alternatively, the switch 172 may be coupled to the
patch panel 174 via a fixed cable. In one embodiment, the patch panel 174 and/or the
wall outlet 176 is an active device. Alternatively, the patch panel 174 and/or the wall
outlet 176 may be a passive device. In alternative embodiments, the infrastructure
166 may include multiple wall outlets 176, patch panels 174 and switches 172. In
other alternative embodiments, the infrastructure 166 may not include any switches

172, patch panels 174, or wall outlets 176.
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wal | outlet 176 is an active device. Alternatively, the patch panel 174
and/or the wall outlet 176 may be a passive device. In alternative

enbodi nernwe,20ednsos3nf r ast ructure 166 may i nclude nul ti pl @ecraiskooswaises s 176,
pat ch panels 174 and switches 172. In other alternative enbodi nents, the
infrastructure 166 may not include any switches 172, patch panels 174, or
wall outlets 176.[0033] The out of band conmunications el ectronic device

o, b Comest S el S D 450 g

structured cabling t he wa evi ce
dependi ng berohixetédntoraag tof tet switeh 168, the patel ppac t1i74 uthe stragiyded calilingnl 78,

tionally, the out. of band i cat i | ect roni ¢ devi 8 b
Pt egr at edhopalmHauEs o b cryeres (a0 SRerdhg St inteSiaeE HRAIEY 7a- ¢ ne
st ruct ur eapaRld-Rgpidion! Bprttaklly,abs bt ofhed QominkiBi@Mdns eNEEid 88vicd N t he

exenpl ary "enbodi nent, the out of band conmmuni cations el ectronic device 168
gener at es 148 dndnbeijieseisd ouembeddsdrivitlanyac! thp swiitth d 424 the petsb penel 198, band

comuni catj o tr.oni i Late t ta ting to

The speoi HoaTuEREL Sllse SAY 68 RAE ARECHRS 33, BVCnRt 4ORE 188 T Bhey

cabl i ng 1%&eiplapy entfodirhents dip @nenifsbdand tdemunicataisr detusrc dedice 168

Additionally, the out, of band co ni gat.i ons el ectroni c_device 168 receives
5{3@@& E bealy

out of _bargﬁn?fa‘ieé aliFEHetS Ocu_ﬁe f d8@ appPs< n tPFoﬁWt 1 _ 8iponent s
in the i nichastiiEhidhe &%@oﬁﬁddwﬂ}eewg Sherhi2® Oog@to@ Bat e rEIEAS 7B tthed-

[0034] Figure 7 1s a schematic illustration an exenpl ary use of the out

of band copeified spplicatompphiransosts thOd{tFatpng hjtrfctredreatdigigrig 8 4m one of
infrastructure 182. The infrastructure ilJustrated in Figure,7 is for
11 ustrat b purrseas ghi e TRASHECUE Moo n KERERIRS e, PO bind

i ncl udes aBn@Mini@fioRa NectORITUBEEES 1168 SrefdiRst b@NLE bARYidaer 284ingSushhas, for
exanpl e, an anal yzer or controller, for controlling and/or nonitoring the

out of barfBedbethpplicationiemathp spmporenisiip thaperastipctire branddstemiaisdhe i ons

el ectroni ¢ deylG doisgcoupled to a central database 186. The
i nfrastructure 1§Eréﬁrsay I'nclude at | east one switch 188, at |east one patch

panel 190, at |least one wall outlet 192, and a nultitude of structured
cabl es 194 i nt er conrj€634IngFighe Tismrohenatt. ill@ptrdtionaiflay exemplagutseaff thand

O B S S O TP PR, 2] S8 SRR 2
182. The infrastructure 182 illustrated in Figure 7 is for illustrative purposes only. In
one embodiment, the infrastructure 182 includes an out of band communications
electronic device 184, such as, for example, an analyzer or controller, for controlling
and/or monitoring the out of band communications apparatus 110. The out of band
communications electronic device 184 is coupled to a central database 186. The
infrastructure 182 may include at least one switch 188, at least one patch panel 190, at
least one wall outlet 192, and a multitude of structured cables 194 interconnecting the
components. Optionally, the out of band communications electronic device 184 may
be integrated or embedded with any of the switch 188, the patch panel 190, the wall
outlet 192, or the structured cabling 194.

[0035] In use, it is desirable for the status of each component in the
infrastructure 182 to be determined. For example, in one embodiment, the status may
be related to the location of the component, such that the location is determined for
proper operation, testing and/or repair of the infrastructure 182. Specifically, the
location of each wall outlet 192, and the specific port that the cables 194 from the wall
outlets 192 are connected through must be known. With the use of the out of band
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outlet 192, or the structured cabling 194. [0035] In use, it is desirable
for the status of each conponent in the infrastructure 182 to be

det er m newo 2b@vocessanpl e, in one enbodi ment, the status may/useoossekabved to
the |l ocation of the conponent, such that the | ocation is determ ned for
proper operation, testing and/or repair of the infrastructure 182.
Specifically, the location of each wall outlet 192, and the specific port

that the. ch@inidsinsBfddie 196! theQeldkiBh Dr i cdthforkANBR RO HANy TUST be

known. Wth the use of e out of bandconmuni cations apparatus t he
| ocat i on ohonitaed byrplenerof bend chremanicetetsi edetdopicrdemice ddd dint wtarébinotht  of

band conmuni cat i;ons el rani ¢ devic 84 and stored in . the.centr
dat abase ﬁf@&g]l AR ‘eﬁﬂoﬁoﬂéeﬁt?&f(’gqgngq a?ttlf’s S%&V Bay s 5%‘%?83{“8 fie
operating &leddtirgodtatt N o rgeai@Aknt. | Th yet arvfied hibodiraesti RN ktatuk NBapbat us may

be related to the type of conponent. In one enbodinment, the out of band
comuni catlielird dp ellier g WfevPmponsd. pdn| ene hemberdipsaknther @utieeferbande t he

stat us of : -t oh L] I | ~al ong
the. appar i GTRES Eftbufifc depe Tk phIguR oRiton i AR B LIRS oL " P
wal | out | edush t8Rpomak by ¢raasmitdiensn dutardtbiand datadignal dongd 8, apparatusdd o tb or
exanpl e, a[g‘ identification tag, that is coupled to the structured cable
194. The i'd8APTPYEREi on indicator 196 includes a unique identifier, such
as, for exanple, a serial nunber stored in a nenory that may be transmtted

al ong the structured003s] einld ex&Rplasrahbodimemiethedot biftictrt920RciuALbE At OF
196 may be powered by the power transmtted al ong% the structured cable. The
il

h
out of barideriBiration Biicatnd 98 Bichraror cxpemle anidentifisptien tagethpigicoteledl
i dentificaligg étﬁ‘qﬁi%i \%g?lie 186, t O{l{eagf%ﬁ{%aggn.s%g% or rl@6a}n'cﬂ%c% ?aehﬂlglslg pecific

identification o outl e Si i s transm out of
band dat a idemifgprt fiehsdst dot axanpleablseridl Mbmbter otghd tiher imefoays thiat Ghayr Be 182 to

t he out of band co ni cati ons .el ectronic .deyj ce 184.. The out. of band
comuni cattfa@ﬁ@ltéqdeaggr?%thf: étrﬂfé%eééa]ﬁ&g‘!?'n BP%‘?‘%I;YS&FH&W #HIoRdigReT LRt i ng of
the structysee fabed b9 he vt Hinthiteh Aldndshe stelcuied d8de. @H@%tfdf%é.{% A the

out of band ‘conmuni cations el ectronic device 184 determ nes e ca

connect i viaoynmigreniiphs tgetrpniccdeviren 834s paldothgnindividusihvidentifisati@8indietors di ngl y,

][ gga?iugn()];]ﬁ%t nceera\Shvg rmt‘uag :sjléﬁéel'tr%ﬁ%’mg ltg %ﬁer s%%icﬁicdlggrilt&ﬁzaégé o ithrclekvsvaltl Qneltlgchf@i. cal
The signal is transmitted as out of band data along the structured cable 194 through
the infrastructure 182 to the out of band communications electronic device 184. The
out of band communications electronic device 184 interprets the location and routing
of the structured cable 194 through the infrastructure 182. Specifically, the out of
band communications electronic device 184 determines the cable connectivity through
any patch panels 190 and/or switches 188.  Accordingly, the out of band
communications electronic device 184 links the physical location of the wall outlet
192 on the office floor with the cable route through the infrastructure 182. Once the
location of the wall outlet 192 is determined, the location is stored in the central
database 186. The cable connectivity with the patch panels 190 and the switches 188

can be determined in a similar manner.

[0037] Figure 8 is a flow diagram illustrating exemplary uses of the
out of band communications apparatus 110 (Figure 2). Specifically, the out of band
communications apparatus 110 may be used to indicate the transmission status of the
apparatus 110. For example, the apparatus 110 may be used to indicate if data is

being transmitted through the apparatus 110. Alternatively, the apparatus 110 may be
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192 on the office floor with the cable route through the infrastructure
182. Once the location of the wall outlet 192 is determ ned, the |ocation
i s storedwvonotdnsossent ral dat abase 186. The cabl e connectCyiusgoosiotdsos he
pat ch panels 190 and the switches 188 can be determined in a simlar
manner. [0037] Figure 8 is a flow diagramillustrating exenplary uses of
the out of band comruni cations apparatus 110 (Figure 2). Specifically, the

out of baﬁ@e@@@ma@@fﬂ@%r APPah@tdfisrdiked %ﬁ%h@aatﬂ%ﬁf!esthzl @btﬁfﬁtaﬁ e
transm ssion status of ‘the apparatus 110. For exanpl e, apparat us 110

may be us@@pm@mwdﬁcmmbq gsed 40 sndicstehidipawyer maqlesanstqap@blc hf bfugg trahemiipgar at us

pei ng. 4 r are e} i A DRE L e, BRGRRATEI D v oS E BB 10 Ty

be used t ca parch c@rﬂes electpioxiy capladiafoahé appb@@a@ﬂ B0, Ghclb@ian@ath bRPSWEL fly
s 110. Additional l t he apparat us 110 nmay be used to

t hrough th f %/
indicate i OV&BB EBPEPI‘?@S &1 &torths B 901‘61(?@6@@(%@63‘{1% apparatus 110, such
that data or power nmay flow through the apparatus 110 to the patch cord and

an end device. [ 0038hkey oRe opEORbAERLa: (e Sk USr Ble WASHARRRI AT Y 110 1

transnitted fromthe wall outlet to an out of band commuhicati ons
el ect r oni dragemitisd T@n the walonitiebio aouthef banfl casimunidatioss slectroms defioe

| e, h f.th dj vi dual
110, speciPrcd yioutolfgn B ARaTHRRS o fea o€ Sl Sxablencmapt g 110 1 o

transm tteﬁnsﬂnis@mgrstatﬁ@oﬁm@aﬁ@ﬁtvmallé@amﬂust tie. n§skcficanyiensigndlaeBend 92 as out
of band data The out of band conmuni cations el'ectronic device 13

det er m nedhs stagnseof the app@iuRd 10Hs disgpmitied thfopah dhuspprrgug d1Qin thomidn end
devi ce. Hf"&l?l n [ ange
10\2/I as out %%h%ea%% E?SI ?Rgﬁt %E{t?hgﬂ% Fgﬁv&oﬁaﬂﬁ ﬁm[sn|5ﬁjcat Eﬁsq%ig&ﬁ;r ougﬁ t he
appar at us dﬂ@e I%tde@nairiey if ddﬁalmnwmg thangh demppaiatatlilons oelfieat awehd devi ce
134 det fl t he aratus 1 and a_si gnal
rel at iengr n@%cﬁpﬁg‘%\é\ﬁg’n@s g’& tﬁ?g’ @Eﬁeﬁdﬁ% g‘gg‘?nc{'é@%]]l%pr?se%‘ Qﬁengl ary
use, the app@r@iaSelblfyits HRUAbRIoF Righ \é?ééd a%lﬁﬁo@@ZtheTaﬁpa%hé Qe et has

an indication system such as, for exa emtting diode (LED)
i ndi cat or Omsionaly,| e @itsef hgnd ﬁamml@lt@tm@olebcmms micngli%ﬂ@temlmes dfial

MESSages tp%vx%r Us eﬂowfﬂlé‘eth%)lﬂg%r el %pl}a]rgtu!s S99 ua%deg glgnatl lalﬁn on Csillx&at ors such

transmitted as out of band data.

[0039] In an exemplary use, the apparatus 110 is coupled to a wall
outlet 402. The wall outlet has an indication system, such as, for example, a light
emitting diode (LED) indicator, or an LCD display that is capable of sending text or
visual messages to a user. The apparatus 110 is coupled to the LED indicators such
that data flowing on the apparatus 110 may be transmitted to the LED indicator.
Optionally, the LED indicator may be powered by the power transmitted on the
apparatus 110. The LED indicator indicates the availability of high speed data
transmission through the apparatus 110. Specifically, the out of band communications
electronic device 134 determines 404 if data is available to flow through the apparatus
110. The LED indicator is illuminated when the apparatus coupled to the wall outlet
is transmitting data 412, or is capable of transmitting data 406. Optionally, the wall
outlet may include a plurality of LED indicators, wherein a first LED indicator is
illuminated if data transmission is possible 406 and a second LED indicator is

illuminated if data transmission is not possible 408 through the cable coupled to the
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that data flowi ng on the apparatus 110 may be transmtted to the LED
indicator. Optionally, the LED indicator may be powered by the power
transm t twa 200v/d6bs0appar at us 110. The LED i ndi cat or i ndipCatUs2005/0€3403

avai lability of high speed data transm ssion through the apparatus 110.
Specifically, the out of band comruni cations el ectronic device 134
determnes 404 if data is available to flow through the apparatus 110. The

LED i ndi cafa@fcuilat vidil éﬁﬁeﬂaAﬁérnM\‘f‘éPy,ttﬁ%IrEDH?di@&tHﬁmﬁ HRGE: e am%ggﬁl/ rout | et

is transmitting data 412, or is capable of transnitting data
Opt i onal | ya pavwes tiaasthission itlepughatheianpdraie 180.pl ural ity of LED i ndicators,
wherein a first LED indicator is illumnated if data transmssion is

possi bl e 406 and a i ndi is_bd:lumn J £ ansm ssi on
is not possible 40851???@3gh%e&g%%&%bﬁ?@éﬂéﬁg}% %egglg}lhnggﬁgﬁf%?lls outl et.
Al ter nat i whijablé¢ e f&W thrdughatlor apparatundi dattke tdie 6fv dhhd Riohintuhi@dtioas power
transm ssi on thyough t appar at 0. [Q040] In one enbodinent, in

addi tion t 0&@%4%%@&3%@%@@6&%? %%dgtaaléglpwm Grqughrthe,gpnartes - thie

appar at us indi©RoOM : i i . ; ;

determ nesL]%]%a)n il_f %Iat gy Péé llglﬁlg\%l\natﬁ&g)thﬁ? O{Jagéh S?Jﬁ)zv lg%ggé‘g%?ﬂ%‘g f%&ht%ﬁ 1%@@

i ndi cat or amalyEBeinilichionrimat bel ilii@inated dddaf idetaf isovat ftpwihg dlughgh tiee egipar at us

110 or an LED indj;cat qr e ilJumnated 414 if data is not flow ng
t hr ough tﬁguggglt%{h&?ﬁ%fc@g%g”oa erilélerarti cular wall outlet. [0041] In another
enbodi nent, the apparatus 110 is coupled to a patch panel, such as patch

panel 174 (Figure 6)[00Ftle uinodther baishdbaemty mhe appoatas dppak aoupled 18 4 s used
to indicat e%ﬂghhe t{ansm' ssion st tuan&f, t he _apparatus 110 at the patch panel
174. Opt i d¥tgh Banel, suchy 33 paieh panali by 4dyewe 6o iceditial band wpmaRnicaliens as

swi t ch 17%&?5&1&1@@06& us&eh flﬂ?qafé“tthe%angﬁﬁgifoﬁ%%@jfﬁteia gérat%%gﬂbaattq e 110 i's

used to indicate the transm ssion status of the appara at the switch
172. Specipatchapangl 174 eOptiowlyptheelppdrathsdrl Otthey bevcowtled 2a swittlydesh ahe LED
indicators, .a . S | relating,to.the transm ssion status of .the

appar at us sYitﬁﬂﬂgEQE}%me?g)a aﬁﬂghec %fgrhaggfgwc 1S muspgl_:?ells "f?qlt“b_r t he
sWi t ch 172nditA04d trhibnisdiorRatub F tieipeia@nt 10 & Rebwiclc 072 Bpedhigghlically
coupled to the apparatus 110. hi one enbodi nent, the patch cord is coupled

to a wal | thtiprigh panel Efhat theeswitch hi2 peludes dos BERaindisatass andetbe signaben
patch pan%lﬁtiné’ fo the transmission status of the apparatus 110 is sent to, and communicated
by, the patch panel 174 or the switch 172.

[0042] In yet another embodiment, a patch cord is electrically
coupled to the apparatus 110. In one embodiment, the patch cord is coupled to a wall
outlet. Alternatively, the patch cord may be coupled between patch panels, or
between a patch panel and a switch. The patch cord includes an illumination source,
such as an LED indicator or a lighted end. The transmission status of the apparatus
110 may be indicated on the patch cord. Specifically, the illumination source is
illuminated when a predetermined transmission status is performed by the apparatus
110, such as data or power availability, or data or power transmission through the

apparatus 110.

[0043] Figure 9 is a flow diagram illustrating an exemplary use of the
out of band communications apparatus 110 (Figure 2). The out of band
communications apparatus 110 may be used to monitor for an occurrence. In one

embodiment, the apparatus 110 is coupled to a wall outlet 420, and a sensor is coupled
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bet ween a patch panel and a switch. The patch cord includes an illum nation
source, such as an LED indicator or a lighted end. The transm ssion status
of the appenatausosBa0 may be indicated on the patch cordpcspseocsiosshs y, the
illumnation source is illum nated when a predeterm ned transm ssion status
is perforned by the apparatus 110, such as data or power availability, or
data or power transm ssion through the apparatus 110. [0043] Figure 9 is a
f1ow di agram H&tﬁé’caﬁbbr}g ?%1 %eam)&%[% ﬁb%e L‘&fh z«;tsh?orQi'at1 ﬁfe, BNGate of the

comuni catl ons appar at us h ? e out ~of d” comruni cati ons
appar at us vidgityrayrrbendisg dhé @uteni tHor eb«ampm; thcm@ns«nnmey ihcludne embkei nent ,

t he apparatus, 110 i s _coupl ed |1 outlet. 420, and i

coupl edt 0%8 tegiory 2oGAPeR 91207?1@9 @%ﬂ&n‘gfﬂr e b6 élﬁt&‘étofi? iesctmgoen

exanpl e, %euéér@& esweh a%hey N1 OF APl 6199“@“&'9@ AR bt theﬁ!éhs&&ﬁﬁ@' e, the
sensor may | nclude a snoke détector, a carbon nonoxide detector, and/or a
heat det edndnded @Hnwmtned@teﬁgr, anlight oletectomcand/esye moise detsptopegr deteetingn®l e onl v,
a fire. Alternativel Y, aat i ght
det ect or, SREFBFeLURBRE bge]t% ﬁﬁ{ed?%rthé gfes&ﬂ% O?a% gif;lalflgﬁence(aérsuc}ﬁé but
not |imit eendod mdnierfoe IR oecudfende WK, Gind rwlten 1ﬁa olcairremdens ddtbeted bnshe

nmonitors for the occurrence 424, and when the occurren IS detected by the
sensor 426150k ¢26e S enSPh Hepfpls 438 aa“&’i”é nigl at guh ﬁ% %ﬂi“? SPmEypgcations

communi cald RSl Re1E % FRH Hendi i Thalhe 0k REl 168 1eBI abAta.! I

occurrence een et ect he signal is transmtted in th
f requency sigoabis tld8miteddn theomidbfeghedet laing‘el%z anepttod badkdate m]attl@‘toehe As

such, the signal tr nsmtte e, unre edt t he Is transpitted
t hr ough ttﬁ)@c‘g"é‘?ﬂ"‘é i S[ﬁBC}} &?aﬁ‘éﬁ% tr'ﬁ]ilsérﬁh?ci e rte yu?rgf?%{] 30%%%%‘7%% 104,
such as thanpawed tRRAgh i capRERdhE Rivtadd@EEh S8q@N8y rdn@edAj0 ddd/@niauher
enbodi nent, the sensor may be operatively coupled to an end device. For

exanpl e, tsheh axthe pewargnd hieh sered datsdrangnisgienect or, and the sensor may be
operatively coupl ed to a light control, such that the lights turn on when

motion is detected e O{]e Eegﬁ&ﬁer Iéﬂq%ﬂhn&ﬂmt@@ seR¥F MRS bEhEpe may

i ncl ude a snoke det sensor e operatlvely coupled to an
al arm contdoupleé m:hn eﬂuhdevud:ae Flr &Kmnplﬁrﬂhs scnsor/\tmayn ichwlee meticeddettedand t he

sensor. [ 9;193' S nsor 1o%elra%1valy coup egl I?gr}?t Icl)rlrc}fJ ﬁt gu% Itﬂg[ tﬁg liegﬁtesq&l'nacrn}/ use of

when motion is detected by the sensor. In yet another example, the sensor may

include a smoke detector, and the sensor may be operatively coupled to an alarm

control such that the alarm turns on when smoke is detected by the sensor.

[0045] Figure 10 is a flow diagram illustrating an exemplary use of
the out of band communications apparatus 110 (Figure 2). The out of band
communications apparatus 110 may be used to grant data or power access to an end
device based on user information transmitted on the apparatus 110. In one
embodiment, the apparatus 110 is coupled 430 to a wall outlet. An identification
indicator is coupled 432 to the wall outlet, and the apparatus 110 is coupled to the
identification indicator. Additionally, the end device is coupled 434 to the wall outlet.
The end device includes user information based on predetermined variables such as,
for example, the type of end device or the use of the end device. An out of band
communications electronic device 134 (Figure 2) determines 436 if the end device
should be granted a network or power connection based on the user information
contained within the end device. The data or power transmission is provided 438 if

the user information allows the data or power transmission. Alternatively, the data or
13-



the out of band communi cati ons apparatus 110 (Figure 2). The out of band
communi cati ons apparatus 110 may be used to grant data or power access to
an end dewoceodnsssd on user information transmitted on trhe/sp@anadsws 110.

hi one enbodi nent, the apparatus 110 is coupled 430 to a wall outlet. An
identification indicator is coupled 432 to the wall outlet, and the
apparatus 110 is coupled to the identification indicator. Additionally, the
end devic 3 I 3 n S user
infornatlgh%%aggégéﬁgﬁéeé @%?%?ﬁggaééﬁga Fﬁémg%ﬁﬁmﬁ.ﬂm?%%!%ﬁgﬁ%?%qﬂ§he type
of end deaeticubar elnheleume cﬁpttohellye rikle dmvofdmndknan1M1onaﬂldcm@mrdm1catl ons

el ectronic _device 134 det 43 de shoul d be
granted a 1r?fgt WPk deff g?‘?ﬁé?:rl th(?a &‘?t JE%rS% %?‘i{ra"[agb

cont ai ned Mrasfﬂfueuﬁ@ﬁmﬁmat@%/loealonﬂf&h@a{@de@icen@wmransm ssion is provided
438 if the user information allows the data or power transm ssion.

Alternatively, the data orpower transm ssion is denied 440 if the user

i nformation restrict(804dcesopasatione Wasn: theuend déYiéle devperled dptthgnwplly, the
out of ban [ ocation
of the mafﬁn%gt @kﬁﬁ% #ﬁg%uggﬁ qﬁ??ﬁgbl ras ruct%ﬁ%hgﬁgﬁﬂﬁﬁgt t he

| ocati on Qfevtcb&;a@mobrdm\zmer inforkmation. The Gfl ihmransmmﬂumme Imhfreqltmcpnd

device is coupled to t oytlet, the end.devi nal to
t he out ofra‘b%n‘ﬁp%‘”t?rﬁ%ﬁ?g%ﬁ\?‘gaﬁ%r tP&ﬁ‘? gecgRAt Bf; d’ W %8“@138 d

i nformatiqp., ddGofk &q%wer%ra&lgﬁmmltth@% h thd Opattinss {102 OMESeYerhlReA02 as
out of band data relating to the access rights of the particular end device

to a net wdh&end dpoeemayrbenamelseianic ﬂh‘ﬂ@ﬁn ghch he fappeanples? ¢aoputeh dhe
enbod rrent ﬁﬁ?ﬁr%ﬁ dey 1gr% yonb 1e%?gg Fﬁ%HlB% Sed ¥}5 gl? #ﬁ)g r@lsatmé?(% us 110

exanpl e, ion transm € ‘appafra
i's securi ttMe bodend ﬁgl&ts abr melpattidmgarteclbcubmcatemss As ginhsa hetwork eopdsctiogul ar
el ectroni c devi ce, such, a network connection can be denied to_ a

parti cul arcagrvg @aﬁidé@ am%ﬂ%rﬁnéé@ﬁwpwsqdrﬁrww%ﬁ rpghanirenseitted agut of
band dat a Zﬁurt ([agg)ggcf dﬁt’r%chélﬁ‘fh& €nd Q m@ tPte Qft P € éa%hsoa%c&&ﬁgt ronic

device 13 anot odlnent the end device may be a piece of
dat a gat hetevivg 184ui pnent , such as, for exanple, a heart nmonitor in a
hospital. Alternatively, the end device may be a piece of controlling

equi prent, such as, [f()8[17] In another embodiment, the end device may be a piece of data
gathering equipment, such as, for example, a heart monitor in a hospital.
Alternatively, the end device may be a piece of controlling equipment, such as, for
example, an industrial controller in a factory. The user information transmitted on the
apparatus 110 is information relating to the type of end device or the location of the
end device. As such, the out of band communications electronic device 134 transmits
data or power on the apparatus 110 to the end device when the out of band
communications electronic device 134 determines that the end device is of a particular

type, or in a particular location, or in a particular state.

[0048] In a further embodiment, the device 134 monitors
transmissions to the end device and determines 442 if the end device should be denied
data and/or power transmission due to predetermined variables. As such, a power or
network connection may be denied 446 to the end device or may be maintained 448
based on the predetermined variables. Accordingly, the apparatus 110 may deny a
data or power transmission to the end device after transmissions have been occurring.

In one example, the apparatus 110 may deny data or power to the end device based on
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exanpl e, an industrial controller in a factory. The user information
transmtted on the apparatus 110 is information relating to the type of end
devi ce orwoheodwaesbi on of the end device. As such, the eatr/ustoosamsios

conmuni cations electronic device 134 transmts data or power on the
apparatus 110 to the end device when the out of band communi cati ons

el ectronic device 134 determ nes that the end device is of a particular

type, or in a.pardicular i i i SLRt fe 4 In a
further eﬁ%gaﬁt)ﬁgﬁi?{mlﬁ?g t&%\%ﬁ%@#@h%?ﬁ%@é@? ?%ng\ﬁeg%ug%@’toe t g@r‘?d devi ce
and det er mimegay4Rny fdatsher qosved auithe aldoddvdchbastdnéred paomdtyasueme @ower
transm ssion due to predeterm ned variables. As su%g,?p%egower or . net wor k

connect i oRrSieiy%e I @APIBEF 2k d?\_ﬁ‘c%h%lc Nisk égvag?, W PR d 448
based on giﬁﬁtea,f g@%ﬂnmr&%%iys%ﬂ 3p! daa oﬁ%%f’ WRENY bet iaRDP Ak, BD may

deny a data or power transmssion to the end device after transm ssions
have been transmissipngf porwen e the bovp frequaner rapgsalQl s thel Capsayisdem vl digha or

power to the e deyi ce .based onsecuri i_nf or mat j.on, t r.ans t t. on.t he
appar at us SB°F§., ‘E‘% ’tne‘ﬁ\f’ﬁ 3’6%@?@}@% léangﬁr}Q% é‘ﬁﬁ'gb el(‘ﬁ%%ﬁgf/gl 8% r'%})l/e %gaﬂs%m%s?onpgt\‘/\er to
the end d@yaGe RASROAQfuedcyahgs 162y scheme or preference to another end
devi ce, such as, for exanple, when a power supply is limted, or when

transm ssion of data or power would be ynsafe. As such, the trapnsm ssion of
power in the low fr éan@ﬂcyTh@aﬂweﬁ@?rﬁ@H ?ﬂé@?’%‘ﬁ% ArQdfe R st t‘f‘?%ﬁt%ﬁ'p_eed_
data in .“aﬁcg nLigihid hqggﬁ%%ra&l%&ﬁn%q&%gm{?@aatﬁ%u e&&lﬁﬂmwﬁsﬁseaﬁ%ag%ﬁgn ssi on

of data inthe md frequency rang 0049] The above-descri
enmbodi ment1$0pSpedifleally, thesippahifue dil D vecleded datellingb e aonweying bighspeadgdaita t i ng

ower and data on.a.conmuni cations arat us ,110...Speci f.ical | t he
gppar at us “ﬂ%@n P el fisdieney ngs Irlu@g al?‘ﬁ&%cogﬁf\?ﬂ@ 4 Vﬂfhdﬁ a%’blgggeqb%%{dé’ Wehin a
hi gh frequencyat aifees ¥ aRd halt frefuddefdasiat a0 tThenapgpafdtds finedyensy range

102 that differs fromthe high frequency rang];e 104. The api)ar_at us 110 is
al so conf icqufigired ¢ eanveEpopeiet thsrfaialinigdld. [Theepparets 1 alsa pelrdess 110

al so i ncl | tOsdhe AR of biRSdatd and OF

passing t lﬁgﬁ%ggssgﬁ%gégg%@éél%d gﬁ@e é%%éﬁ‘?ﬁgh?ﬁoer }ﬁf’%ﬁgs peedodat a. The

appar at us blddirg) the highcdpeetbdatanTheagparatd3Pl ( adsaiadlutles arheutheid2gamsd fa | t er

128 for outputting t oyt._of band data to an.qut .of band co ications

el ect r oni éh(’dé’\?’i“%@ai%%&e%\gé%rﬁf YRt dhe, OB OF fagad ?% aﬁnoumplban
communications electronic device 134. Accordingly, the apparatus 110 is an
improvement over typical structured cables that merely convey high speed data and
power. As a result, the apparatus 110 is configured for use in multiple applications.

Additionally, the apparatus 110 can be used with an existing structured cable
infrastructure.

[0050] Exemplary embodiments of a communications apparatus 110
are described above in detail. The communications apparatus 110 is not limited to the
specific embodiments described herein, but rather, components of each
communications apparatus 110 may be utilized independently and separately from
other components described herein. For example, each communications apﬁaratus
110 component can also be used in combination with other communications apparatus

110 components.
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i nprovenent over typical structured cables that nerely convey high speed
data and power. As a result, the apparatus 110 is configured for use in

mul ti pl e wppbicombdizons. Additionally, the apparatus 110 eam/usecossesiosvi t h an
existing structured cable infrastructure. [0050] Exenplary enbodi nents of a
comuni cati ons apparatus 110 are descri bed above in detail. The

communi cations apparatus 110 is not limted to the specific enbodi nents

descri bed i r, conponents of each conmuni cati ons appar at us
110 may be\bﬁ?&ﬁ;&z%gﬁ%fe&ﬁdently and separately from ot her conponents
descri bed herein. For exanple, each communi cations apparatus 110 conponent
can al so be used in lconbinnati ef bdndh canhwnicetomupppaaiuend 16pRa0at3us) 110
conponentsh\/\l'-@T.I?%aCLAl MED I'S: 1. An out of band conmmuni cations apparatus
(110, 210 haPefrigesact eri zed by: first and second data |ines (112, 212,
312) arranged in a differential pair ( 114, 214) and conveyi ng hi gh speed

data within a first fiseguesaynd dagelites(4)2,a01Q, BUR) afral@ddndatidferértial N a
second frequency range (102) that differs fromsaid first freqluency range;

a band paPgirf(ii4.ed4) @zieéonz’m,ng high spessldate withingfinshiregegey jangs (Lddaddcond
A ant. TEBT o card; g
Gata:  ang ouP gL Yaf anter gl £ s@ihs HeRBRS e (00 bl LR Tl SPee

filter corffeqgenoydange; at | east one of transmt and receive out of band data.
2. An apparatus in accordance with Caim1l, wherein said first and second

data |ines simultaneousl,y copve . a rat us. 4 ccordance with
Caim I1 fur!t her co Otl?J ?/9?55 §ﬁ?¥qz§¥%&h‘%% ’(@gaf&%ﬁﬁ&aﬁf t@rgﬁ%cfse&g r ¥Map
(120) for g@pgiRk oaldiagngsdd behErbang dp@wad biockifgsaidthith sseed dad; &gcond dat a

lines. 4. An apparatus in accordance with Claim1, wherein said filter

(128, 222, 223, 324) is configured_ to pass frequencies hel ow 100 kil ohertz.
5. An apparatus in dceefearbd: iibn3e. 10% ﬂ?‘%ﬁ‘é‘ﬂg‘i"ﬁ%é’i‘lg bapd g filter

configured to at least one of transmit and receive out of band data.

2. An apparatus in accordance with Claim 1, wherein said first and

second data lines simultaneously convey power.

3. An apparatus in accordance with Claim 1, further comprising a
transformer (121) having a center power tap (120) for one of adding and removing

power from said first and second data lines.

4. An apparatus in accordance with Claim 1, wherein said filter (128,

222,223, 324) is configured to pass frequencies below 100 kilohertz.

5. An apparatus in accordance with Claim 1, wherein said second

frequency range (102) is between 100 hertz and 100 kilohertz.

6. An apparatus in accordance with Claim 1, wherein said second

frequency range (102) is between 100 hertz and 20 kilohertz.

7. An apparatus in accordance with Claim 1, wherein said first and
second data lines (112, 212, 312) are configured to convey multiple out of band data

signals within the second frequency range.
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frequency range (102) is between 100 hertz and 100 kil ohertz. 6. An
apparatus in accordance with Caim1l, wherein said second frequency range
(102) is wetaemawosB00 hertz and 20 kil ohertz. 7. An appaPatrums2005/0a09r dance
with Claiml, wherein said first and second data lines ( 112, 212, 312) are
configured to convey nultiple out of band data signals within the second
frequency range.8. An apparatus in accordance wwth Cdaim1, wherein said

filter conprises a Ggircyit | di n 100G L NGUCHRES a
capacitor (226), wh?r‘ ei%&sagk%%#ﬁdfﬁlcg%?&%g@?l% %Fegh%edelé%@ﬂgg 9. An
appar at us compaisesondarné inctuding at deakt ondandictors (i2d) fantlt & rcapasitpr i(326), a

circuit including.a resistor, at |east.one, inductor (224) and a capacitor
(226), V\hé’i’}éqr?’rn§%fidin4‘ﬁm§§‘?§)?p@teWWé%P%qaﬁf‘?\ed i npedance. 10. An
apparatus in accordance with Claim1, wherein said filter conprises a

di gital signal procegssqxn(ais?&hu@omfh@éf@ﬂcéewmla@aihm? Herdth daandidat a
bet ween sai d apparatus and the out of band communi cations el ectronic device

(134). 12.comprisgipacieus ingudieg origainies atileast opajirductor(Bfesnsl & £RRRCIOT t er
conpri ses i Qi i S . | east one analog to
digital cég%/ r%%@h%g?ﬁ?hﬁf@%%@gﬁté%ﬁ?%l1@@3‘%\0}%&9 the out of band data to

a digital signal. 13. A nethod for managi ng a structured cabling
infrastructure (166,10182An abparatng inreecardanver with diipiomdntwhapeindeid ddtsr

characteri zed by: praviding, at | east e apparatus (110, 21 310) ., wherein
each appaﬁ&?@%lsél%%ld&%‘?i ng"ggi’m:fﬁﬂ;og él:%’ﬁd’oaﬁg"ge?itﬂé’ggs( Ehfl‘i“,% ‘g‘ll?n%ﬁdﬁ“}
arranged iptiecdishidepiiahalanB@hd out of bdnd cohihusbstione Bleekbiig dbVigd (Iaged data
within a first frequency range (104) and out of band data within a second

frequency range (102) that differs fromthe fjirst frequency range, coupling
a band pass filter (1228Amapparsing inygegrdaneer with rGlaim 1aﬁﬂhf'§‘é180?r%é dhen | i nes,

wherein t J I: ! A fy: and
bl ock. hi gRouiEats GaRRal bl ioroSeSRlAG BE AR il @ B Cof s "oni
devi ce (13438,220) c@Z2reliG8 codBH) the whiesfdiand tihte toadigital figmd. conmuni cat i ons

el ectronic device is
13. A method for managing a structured cabling infrastructure (166,

182,) having one or more components or devices, characterized by:

providing at least one apparatus (110, 210, 310), wherein each
apparatus includes first and second data lines (112, 212, 312) arranged in a differential
pair (114, 214) and conveying high speed data within a first frequency range (104) and
out of band data within a second frequency range (102) that differs from the first

frequency range,

coupling a band pass filter (128, 222, 223, 324) to the first and second
data lines, wherein the band pass filter is configured to pass out of band data and

block high speed data;

providing an out of band communications electronic device (134, 220,
322, 168, 184), wherein the out of band communications electronic device is

configured to generate and interpret out of band data; and

transmitting an out of band data signal to the out of band
communications electronic device via the data lines, wherein the out of band data

signal relates to the status of at least one of the components.
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configured to generate and interpret out of band data; and transmtting an
out of band data signal to the out of band communi cations el ectronic device
via the dabaoddmesp wherein the out of band data signal pcelust@s/os30s he
status of at |east one of the conponents.14. A nethod in accordance with
Claim 13, further conprising generating an infrastructure nmap based on the
out of band data signals 15. A nmethod in accordance with Caim 13, wherein

the one or nore conpgnept j I repkg 1 senidid CalhQEy;
i ndicator. 16. A rren}[i%'bd&li %eg@gg{ddztﬁcgoer@%c?h%@a?%u%?9,f urtl‘LeréHéh =Ky ng
pol I'i ng t lendraigmy af in€asthature ncipdasat omihe uboShagd abtafsignalst he out of band

communi cations electronic device. 17. A nethod in accordance with claim 13,
wherein the out of nd data,signal ,rel ates to the transm ssi on status of
the out of band _comﬂgn%c’é‘?h’(‘?ﬂéngﬁﬁoéfl%ﬂcﬁsmﬁigﬁan_ﬂ PRSER ﬁ]}lea%%_%g’r%% with
claim 13, C@H%E)ﬁedté"cdrﬁl%is@@% SlectitrieideaineApatisditaoat | east one illunination
source. 19. met hod i n accordance with C aim 18, wherein the transm ssion

status relates to the transm ssion of data on the data lines, 20. A nethod
in accordance with Gaidvinethodinaserdancs avith Glaiml ssfughersqomnysinetolting to t he

transm ssion ; ol PR il 93fhla! iB8S from- Be out of band communications

electronic device.

17. A method in accordance with claim 13, wherein the out of band
data signal relates to the transmission status of the out of band communications

apparatus.

18. A method in accordance with claim 13, where in the one or more

components is at least one illumination source.

19. A method in accordance with Claim 18, wherein the transmission

status relates to the transmission of data on the data lines.

20. A method in accordance with Claim 18, wherein the transmission

status relates to the transmission of power on the data lines.
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