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19 AUG 2003 1 METHOD AND APPARATUS FOR PROVI DI NG AN ALL DIA TAL LOOP W TH
PONER- OPTI M SED MODE The present invention relates to a nethod anq 8
apparatus for transferring digital 5 voice signals together wt |6“ s%@ad
data, and particularly to an all digital |loop possessing a node of

| ow- power transfer of such signals. Additionally, the present invention
relates to a tel ephone network corrprl sing such apparatus. Wth the
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upon such networks (e.g. xDSL transm ssion). In nmany cases, the latter
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13 the digital signal associated with an xDSL (Digital Subscriber Line) data stream, may

be simultaneously transmitted via a fwisted-pair transmission line.
Such simultaneous data transmission is clearly desirable and its realisation may

typically involve the technique of frequency-division multiplexing of the two signals.

According to such a technique, o low-frequency transmission band (i.e. 300 Hz -
20 3400 Hz) is assigned to the transmission of analogue telephony signals and a high-

frequency transmission band (i.e. band of high-frequency carriers modulated with

signal data) is assigned to transmission of the xDSL data stream. Consequently,

simultaneous transmission of digital xDSL data and independent analogue telephone

signals may be provided via the same twisted-pair transmission line of a
25 telecommunications network.

Such a ftransmission technique is known, generally, as ‘out of band’
fransmission since telephone signals are transmitted outside of the xDSL transmission
band.

A recognised deficiency of this technique lies in the necessity of employing

.30 suitable mulfiplexing/de-multiplexing equipment capable of accepting the relatively

high voltage levels typically present in analogue telephone signals {e.g. the ringing




hi gh voltage | evels typically present in anal ogue tel ephone signals (e.g.
the ringing 19 AUG 2903 2 signal). Consequently, this equi pnent (ﬁg‘l’ﬁy
splitter) is often prohibitively expensive (operator dependent) d ﬁ 2003
bul ky. Born of this realisation come the incentive to devel op systens for

t he sinul taneous transm ssion of digi4ised tel ephone signals, together
with ot her independent xDSL digital data over a twi sted pair tel ephone |ine
5 Such a system known as an 'all digital |oop', therehy obviates the need
to eyl Semseawgatisi by www%df’%&érﬁphﬁyr)uﬁm Pf‘?qh'a”'t’%‘b’@ﬁ%ﬂ%ve

[ I h i.fh h igigal d in.a,digital f§ I d
A S AR L O A S S e g R
tel ep*a%pgloﬁ 9P@Lms FRY 1RX TR u_ntghgg iR s Qﬂheﬁgﬁis%g@ép%dﬁ%hiﬁ%oﬁﬁbedded

W t hin e franes associated w an xDSL data 10"stream 'In such a case,

" i n- bedpdther mathsothaShdopendeant aDBLaligith] dataceet hovigied pair sdephonelisphone. si gnal s

are thereby transmtted wthin the sone transm ssion band (of <carriers) as

the xDSL daturhsersatem,|knavre csase ‘off d@ml leppl/Dibergbyepbvipteshthspees % gi t al

Subscri ber Li nﬁ) this. lies that, ,in contrast ,t,0o the traditiona
[

“over [SR)PS¥ AT BPSRRF AP B 3y s ral e Aﬁ'gaé?'_e%a‘gn&hr 3Pang:
the telapRany £iitdlda 3h% H[@af %ﬁﬁcﬁ%r{l* eaﬁaﬂé#ebgw%v;@ e 1§ Havogaﬁé ogue

t el ephone signafs originati roma tel ephone set are transnitte
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operable to digitise and subsequently transmt those signals to an xDSL
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transmtted subSequently over the all digital |oop. However, a potenti al

weaknessriefs) an thepDbdadhtcssicdvras this lies in the need to digitise the

t el ephone sjgnals and,e dth a the, xDSL ui. t, i.nto the xDSL 7?5
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I nconveni ent at the _ L i
say, analogue telephone signals originating from a telephone set are transmitted
therefrom to an xDSL network termination node containing xDSL equipment operable
to digitise and subsequently transmit those signals to an xDSL line termination in the
access node providing the gateway to the PSTN (Publicly Switched Telephone Network)

20 network. This is one way to realise the all digital loop. Alternatively, the telephone
signals may be digitised before being supplied to an xDSL network termination to be
transmitted subsequently over the all digital loop.

However, a potential weakness of an approach such as this lies in the need 1o
digitise the telephone signals and embed them, via the xDSL equipment, into the xDSL

25 data stream prior to simultaneous transmission thereof. Should xDSL equipment fail
due, for example, to a loss of power then both xDSL and (more importantly) telephone
communications along the all digital loop would break down.

Clearly, such a loss in telephone communications would be inconvenient at the
very least and, conceivably, precipitate disostrous consequences should POTS

30 telephone services be urgently required. Thus, the provision of an emergency ‘lifeline’

within such oll digital loops, which would guarantee continued telephone
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very | east and, conceivably, precipitate di sastrous consequences shoul d
POTS 30 tel ephone services be urgently required. Thus, the provision of an
energency 'lifeline within such all digital |oops, which would gﬂarm ?ﬂgg
continued tel ephone 19 AUG 2003 conmuni cati ons services (POTS) i her efore
paramount. A common prior art technigue of providing continued POTS under
such circunstances involves the step of reverting to i ndependent anal ogue

transm ssion of tel ephone_signals. Anal ogue tel ephone signals (or digital
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t he anal ogue/ digital tel ephone signal input to the NT node ob ss all
xDSL dgtd sireamsi ﬁmﬁene%bemﬁl«}e?OnBGe!(DglCSﬁg'@&‘lﬁéﬂt(Py the @ff\#{esﬂtﬁé%a
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systegy.gguires the use of additional circuitry to bypass the xDSL

equi pnent at both nodes. Furthernore, old existing |linecards are required

at the LT (facdieasyediatiove,ondpereatet vhpowedidluonal thecNTcwede of thendigial
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17 o1 Teeb it OPRRSH 6] SOMEBIGD Bens Ui ARE I AR 3 ot RGP B Pvanet SROUI d t he
need, Bg FkISREL Bnd®O3¢ 1,8 HU RIEMoLINENLLER 18I0 bQypy cs conds 8f | east
some SPUthe Sbve identTiied - deficiencies of the prior art by providing an
ad | disgiifchbs hRRPbd BwittHethatae RATSodé Lélthendigital loop (i.e. the NT and LT nodes)

so as to provide a bypass circuit which permits the analogue/digital telephone signal

(input to the NT node} to bypass all xDSL equipment in the respective node.

Consequently, a direct POTS lifeline from the NT node to the LT node, and thence to

the PSTN, is thereby provided.
20 Unfortunately, as will be readily apparent, such a system requires the use of

additional circuitry to bypass the xDSL equipment at both nodes. Furthermore, old

existing linecards are required ot the LT (access) node to operate the additional

circuitry. These linecards must be kept in place ot all times so as to guarantee o POTS

lifeline and, therefore, cannot be replaced with other equipment should the need, or
23 desire, arise.

The present invention aims to overcome at least some of the above identified
deficiencies of the prior art by providing an all digital loop in which a POTS lifeline is
provided without recourse to switching/bypass circuitry ond the corresponding
linecards associated therewith.

30 Accordingly, in a first of its aspects the present invention provides apparatus for

use in a digital telecommunications network, the apparatus including:



provi ded without recourse to switching/bypass circuitry and the
corresponding linecords associated therewith. 30 Accordingly, in a first

of its aspects the present invention provides apparatus for use ih_a

di gital teleconmunications network, the apparatus including: 19 AGEBZAgg Em3
- a first network node; - a second retwork node; and - a data transm ssion

| ine connecting the first network node to the second network node; 5
wherein eaCh-oge ﬂxﬁ%b efirst and second network nodes is operable to
transm t fé’p "Gt'her 'of “said first and second network nodes, at |east one

di gi tised . 4 elepaonawsignede Wdd other digital data via a set of carriers,
t he apparatus being characterised in that: one of said first and second

sai d network deesansmolssidesliny dosnasteritae dastuieiork dacals THRiISEROTh t he
event of power failure at the first said network node, is operable
seledFPV@%quﬁ provi de power to the first node such that the first node
operates only via | im ted.subset I ' Ech Lbhdn 1gubset
is such asz?%'efﬂ rﬁcﬁﬁs%nef 9 ?)Gd\a\eﬁ%?roergc{)is%géﬂ g%rf{,hg(r ?\P\gﬁg n]igsg?%}qﬁbﬁﬂe?eof o)
as tQ Qv 98 +hE AISER SELQR Bt antedphangetlviobiehiodes sbyhalst bekvdigiisedie fir st
and secon no&es. I'; Thus, it will be understood that the present .

i nventiephonknsighsl with sdthers degital daitosvit oo gehcaricesers, Hor SAAcreivs kEIBY neans
of providing an energency power supply operable to selectively power the
cont i theedcténegd dl thob:ansni ssi on of tel ephone signals between two nodes of

e.g. an all digital.lpop usin ] 4 f , atdd Witk ed
subset of %3F ro?é%j] Wrsgeﬁﬁleséc?r?%nﬂéﬁ E%%SEP\S@HS%F@ﬁ%%agt*e%%gﬁlgié\?oi ée
IGha““r%!eohP whiln thend &lepp R vWdrfallineat thdefaki yoid theewoBansdeperasrableo
sel ectively provide power to the first node includes a power source
| ocat edecivilttanpriosideyparertihehe degmpdrosiechathat fisist nede qneseies @@T»yv'ar ovi ded
to the first node remtely frgmthe .second node., However .. ource

I ocat@dl'n%'fﬂ%‘é'g?ﬁef SF F‘i}gl‘:&é%‘?rlsyv lfﬂ"q'fngiuqﬁﬂ'é sEShlcaV%emhﬂérg%et@%%rweezt ively
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lifeline signal between the first and second nodes.

15 Thus, it will be understood that the present invention, in its first aspect, aims to
guarantee a POTS lifeline by means of providing an emergency power supply
operable to selectively power the continued digital fransmission of telephone signals
between two nodes of e.g. an all digital loop using minimal power. Preferably, the
limited subset of carriers provides fransmission of only one telephone voice channel in

20 the telephone lifeline.

Ideally, the means operable to selectively provide power to the first node
includes a power source located substantially at the second node and power is

selectively provided to the first node remotely from the second node. However, a

power source located substantially locally with first node could be used to selectively

[N
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provide to the first node locally. For example, the local power supply could include a
UPS {Uninteruptable Power Supply) sylrstem, a battery of a super-capacitor or the like.
Preferably, said at least one digitised telephone signal is in-band 1ronsmiﬁed
with said other digital data using e.g. digital subscriber line (xDSL) transmission
techniques. Preferably, the other digital data with which the digital telephone signal
30 date is transmitted comprises o digital subscriber line data stream (xDSL), and former

is transmitted in-band with the latter by embedding the former into the dota frames of



UPS (Uni nteruptable Power Supply) system a battery of a super-capacitor or
the like. Preferably, said at |east one digitised tel ephone si gnglgiﬁug
in-band transmtted with said other digital data using e.g. digitadl 2003
subscriber line (xDSL) transm ssion techniques. Preferably, the other
digital data with which the digital §elephone signal 30 data is

transmtted conprises a digital subscriber line data stream (xDSL), and

former is tr tted in-hand with the latter by enbedding the former into
t he d@@dﬂﬁ?ra%%g’e 2003 5 the latter. ADSL may be used.

consequent iy d, difil) itFISEEIbRAhof IHe filsf $lodaofiey TBY Ih@nd@tad @sian xDSL

subscri ber prentses’an e second node nay be |ocated at an xDSL central
of f i c@ybscABEOPMinfigest endittrenedddaspleahapbe theipd esentOShwentrobnfficehere is

provided a 5 central office of a teleconmmunicati ons network, having an all
digi tal | oopcéamdingdh mgecond aspekt ofithe present irkvenboms thexe sserevdediat wor k node

| ocated at the central office;. and - a data trag{ag&ssti PR Ii.neI %onr]ecti ng

fhe fFofolRétishoPka iRleRePBUNEToRE BRLFOThe NEP% SRS B! (RO8BFNSEEER one of
said first_ rk nodes is operable to transmt to the other
of said fi rggﬂaﬁﬁéggg(oﬁgé%\gtmrk nodes, at |east one digitised telephone

si gnal Wi thqoihend tesidritlncdiatiacied A tiseternfalediicd;eingl, the all digital |oop
bei ng characterised in that: one of said first and second said network
nodes i ncl udesiade transawsoen dined connasting Fhaehiss nghvek nade He BeefroBE power
failure at the first said network node, is operable selectively to provide
power NERYYKOEr st node such that the first node operates only via a

lof mi ted subsetinf oS bredbf I@id ME hd! {d¥bh8dnsiiRIRt nddesSCpasalile #i Ni i se
the power required for the transm ssion thereof so as to provide.
t r ans Figesiniintcofheaother e huaie firdti dred isaeorsd gattorbetavesn of Headti ors digitiseslecond

nodes. 20 According to a third aspect of the present ilrventi here is

n,
provi tRlephone signsheh sileen digdak @ptade anget 197 £RTHETE, theg? ng'ﬁ%g?)o% 09
tel ecoEgycnci crzlaltei ang, nhet wor k, the all digital loop including: a first
net wor noélee § gcat ed at the custoner prem ses;
one of said first and second soid network nodes includes or is associated with

13 means which in the event of power failure ot the first said network node, is operable
selectively to provide power to the first node such that the first node operates only via
a limited subset of said carriers which limited subset is such os to minimise the power
required for the transmission thereof so as to provide transmission of o felephone
lifeline signal between the first and second nodes.

20 According to a third aspect of the preseni invention, there is provided @
customer premises for use with an all digital loop of a telecommunications network,
the aoll digital loop including:

- @ first network node located ot the customer premises;
- a second network node; and '

23 - a data transmission line connecting the first network node to the second

network node;

wherein each one of said first and second network nodes is operable to
transmit to the other of said first and second network nodes, ot least one digitised
telephone signal with other digital data via o set of carriers, the all digital loop being

30 characterised in that;




a second network node; and 25 - a data transm ssion |line connecting the
first network node to the second network node; wherein each one of Gi)ﬂ]
first and second network nodes is operable. to transmt to thebﬁhéa 03
said first and second network nodes, at |east one digitised telephone
signal wth other digital data via agset of carriers, the all digital |oop
being 30 characterised in that; 19 AUG 20D3 6 one of said first and second
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of power faiTuré a ITst sald network node, 1S oper selectively

to prawicie wIven tige khéntfdirgdwardddusuehthBadst tdig ddiwstk nede, Bpesabek only
via a limted subset of said carriers which |imted subset is such as to
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transa iSSI gn gf %{telggghone hiIffl]iel.tl Re s gna{m]{oett\éeeln. t.het}{cl rsﬁ; and seco_nd
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a nethod.of, ;transmtting digital: dat ia a . digj -tele i j.ons
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node; [ifeRhO\ighHdN G efv B CPR i QNI oRBdRdeRr OVi ding a data transmission line
and connecting the first network node to the second network node

t her ewi t h; Aaosrdify to tirfangiiof its mgpéctantharpyyesme infensan grbvides camethsstohd
network node to . the other . of said first and second netwoyk nodeshﬂ%} | east
one difgNETERae  BIG¥BhoRISsYigna dipiH 1LetREPmYNGofIans dagyorta e se!

carri -t being characterised in that in the event of power
fail uﬁﬁuadt'wﬁ?a%{e g%f'sai d network node, the nethod includes the further

st eps of: - pselidig o €iryt nefvadrkdicdeg; power to the first node such that the
first node operates 20 only via a |limted subset of said carriers which
linited subssevidingsasacensd newerknatlee the power required for the

transm ssi on t her eof rovi,de transm ssion ofﬁ% n%mgreh%]dee L)I feline
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the second network node therewith; and .
- tfransmifting from any one of said first and second network node 1o the other
13 of said first and second network nodes, at least one digitised telephone signal with
other digital do’rd via a set of carriers; the method being characterised in that in the
event of power failure at the first said network node, the method includes the further
steps of:
- selectively providing power to the first node such that the first node operates
20 only via a limited subset of said carriers which limited subset is such as to minimise the
power required for the transmission thereof so as to provide transmission of a
telephaone lifeline signal between the first and second nodes.
Thus, it will be understood that the present invention, in its fourth aspect, aims
to guarantee o POTS lifeline by means of providing an emergency power supply
25 operable to selectively power the continued digital transmission of telephone signals
between two nodes of e.g. an all digital loop using minimal power. Preferably, the
limited subset of carriers provides transmission of only one telephone voice channel in
the telephone lifeline.

Power may be provided locally to the first node (e.g. via a power supply located

30 at the customer (subscriber) premises) using e.g. a UPS, a battery of o super-capacitor

or the like, or may be remotely fed from the second node.




Thus, it wll be understood that the present invention, inits fourth
aspect, ains to guarantee a POTS |ifeline by neans of providi ngrfg
energency power supply '15 operable to selectively power the co nﬂuﬁ 2003
digital transm ssion of tel ephone signals between two nodes of e.g. on all
digital |loop using mnimal power. Preferably, the Iimted subset of
carriers provides transm ssion of only one tel ephone voice channel in the
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via a power supp | oCcai e prem ses) using
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fed fromthe second node. 19 AUG 2003 Preferably, the at | east one

di gi ti setintplesphaheassABfbl is in-band transmitted with said other digital
data using e.g. digital subscriber line éxDSL) transm ssi on techniques,
such as ADSConguperidhe fixst nedeanay balocaipdat #eXDle SUBAPEHPEMIES Xx DSL,

sybscri begr, prem ses ,5 and the cond e be. |l ocated at an xDSL
cent raf]_ng]‘???é%c.onfﬁgoi? ggogﬁqe?: e%ﬁtﬁ%o%n g[ﬁglr fgrﬂ%%‘:%éced_escri bed by way of
non-1i m ti nghexaeRle Saveriibh RhERHBLEDE @let Qidd¥ehy Rl QMRS - g, éiarﬁ‘zlﬁ%',re 1

illustrates, in schematic form an all digital loop with POTS |lifeline
provi sinith ratcendd legthedotdveinprfigoresart; 10 Figure 2 illustrates, in schematic

form an all_ . digitfal loop with POTS Iifeline - prqvision. ac ing.to an
enbodi ment. GiarRel Slﬂ%sér@ﬂﬁsfi'wéh%rinsﬁs ferguece 84 digi s'PPBt‘égﬁa&grgﬂ{?%'r@xarrpl e
of the diStr] elt ta: ders enployed under normal operating

condi tipg%\gélé,f—'%;&%%%&%% @é‘fracf%op according to the present invention; and

1 Figure 3ligdreudtiflaiesesa i6istheM ol AR dhfoﬂhﬁ?iﬁlslbbbbutthpﬁoms IHeire
carriers enployed in the power-optimsed node of the all digital loop with
POTS | ipfetisine acpeoling toansnckedineg! obthehereperddevantionvent i on. Referring to

figure 1 th reris iIJ”ust'%rated a s‘(‘:ahemati rﬁpirgs .“ﬁ tiﬁon 0 ciaoq aICI i (r:Ii gi tal

| oop wi th PORYF: 781 T HE HRoVT STBR eactaraing L Bo ABBHIGP 8 9N20EHE™ oop

gener alghy, 8IS haL £ HodmaCOPSIaFh &fndﬁ%r@[§L1h9%lMQTglﬂoF RIJA BatdBthg to the
present invention; and

13 Figure 3b illustrates o simple example of the distribution of dota carriers
employed in the power-optimised mode of the all digital loop with POTS lifeline
provision according to the present invention.

Referring to figure 1 there is illustrated a schematic representation of an all
digital loop with POTS lifeline provision according to the prior art.

20 The loop, generclly enumerated 1, consists of an ADSL network termination
node 2 {ADSL_NT), an ADSL line termination node 3 (ADSL_LT) and a twisted-pair
transmission line 4 via which a dota interface 18 (i.e. input/output) of the former node
is coupled to a data interface 19 of the latter node. The network termination node 2 is
typically located within the premises of o line subscriber (i.e. a customer) and is

25- - substantially under the conirol of that subscriber. It is powered by power supply 7,
typically a domestic power supply associated with the subscriber premises.

Conversely, the line termination node 3 is located within o network central
office substantially under the control of an operator therein.
Line termination node 3 possesses data interfaces 19, 20 and 21 connectable,
- 30 respectively, to the corresponding data interfaces 15, 9 and 8 of ADSL central office

equipment 12 (ADSL_CO). Node 3 further includes switches S1 and S2, the former




node 2 (ADSL_NT), an ADSL tine term nation node 3 (ADSL_LT) and a

tw sted-pair transmssion line 4 via which a data interface 18 A

i nput/output) of the former node is coupled to a data interface t1)9 yp ?qpé
| atter node. The network term nation node 2 is typically located within
the prem ses of a |line subscriber (ige. a custoner) and is 35.- -

substantially under the control of that subscriber. is powered by power
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connection between data interfaces 15 and 19 in its first switching state,

and besneetnbilat espedeel? tae theefpatdieg denad imeridedsaSt léausdnlsdspmeSLne 13
inits second svmtg) gstate Netvvorktermnatlg éj 't% ieises dat a
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6 and 17 in its first switching state, and between interface 17 and one
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is operable .t d bet dat tf d 18
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equi pment 10 is capable of receiving both dfgital and anal ogue signals via

dat a- 1ilntets fsaceasd S~vidatdn® sioespect i vel y, and of digitising recel ved anal ogue

signal s, ti xing.the digitised |g als with other .digit taand
‘subsequentl{? fﬁ?g In SRR #1Y 10t Combined aarnasbal ASEC! & tcap

st reaEngWoﬂ Qét@mbrm%rrfoﬁgg5lénd 6 respectively, and of digitising received cmologue
signals, multiplexing the digitised signals with other digital data and subsequently

transmitting that combined dota as an ADSL digital data siream via data interface 14

along the twisted-pair transmission line 4 (provided switches 33 and 54 are in the first
20 switching state). Similarly, digital data may be received from line 4 at data interface

14 for subsequent de-multiplexing/digital-analogue conversion thereby, and

transmitted, via the ADSL equipment 10, in digital format to data inferface 5 and/or in

analegue format to data interface 6 (or digital format if dota interface 6 for instance is

an ISDN interface). This ADSL equipment typically includes a digital data modem such
25 as an ADSL modem.

Furthermore, the ADSL central office equipment 12 is copable of receiving, via
data interface 15, an ADSL data stream transmitted along the twisted-pair
fransmission line 4 from node 2 (with switches S2 and S1 in the first switching state).
Equipment 12 is further copable of subsequently de-multiplexing that data stream into

30 its constituent data signals and of outputting those signals, in digital and analogue

format respectively, via respective ones of interfaces 8 and 9. Similarly, dota may be




along the twisted-pair transmssion line 4 (provided swtches S3 and S4 are
inthe first 20 switching state). Simlarly, digital data nay be rgcRbgeéi
fromline 4 at data interface 14 for subsequent 1 003
de-nul ti pl exi ng/ di gi tal -anal ogue conversion thereby, and transmtted, via
the ADSL equi pnent 10, in digital fodmat to data interface 5 and/or in

anal ogue format to data interface 6 (or digital format if data interface 6
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Equi prent. 12 is further capable of subsequently de-nultiplexing that data
st r eatciudles a degital data HidEM: uent data signal s and of outputting those
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digital for line inferface 2 1 respectively) for subsequent nultiplexing
and t 2&@hsfitssiadindigiteli leopheil | ARBIsequenthnenoul®, noadelbguenredibdakefatfat,Thi s

equi pnent (12) pi cally. ingludes digital data nmodem Under . .nor mal
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first ! i t i 4 l. LO ignals input to interface
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anal ogue omM@hgikiaHat®r Mt is i digital eddtacentddaldr aAd) mder leof an WATMF |

digital data input to interface 16 (or 21) will consequently be output, |
di gi t dhsynchuwerpusnirensfac MaplelFgrom)ligjeridse csdthernet Dégrosantasrdoanecivd s a |

digital i nterfac nd y be T nchronous Transfer Mde
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interface 2 1 is a digital dataTinterface fer connection to a digital data

net wormehsaidhswuch thehd mteneetCoGaryay selefacenit/ersf acentifogis datn aneffogue dat a
interface 1; for coggegceﬁi%n to the, tel ephone set of. th ubscri ber ,or a
tereR

4 gi t 4P7 dapacHinrels onioslert NSRS ARET SDR TSR (e FOFTPRG fance,
whi | e dALerf A AR I5BrEleMniddl f6r FFERAUE hile interface 20 s similarly analogue
or digital and connectable to a PSTN.
Thus, the all digital loop 1, of figure 1, constitutes a data network whereby
POTS telephone signals are embedded into the ADSL data frames of the loop. The
20 ADSL dato streams from o subscriber premises may be transmitted to a line
termination node providing an access node to both a PSTN and a digital data network
such as the Internet.
In the event of the failure of power supply 7 to ADSL equipment 10, nodes 2
and 3 are operable to switch each of switches 51, 52, $3 and 34 to the second state
25 thereby providing a POTS ‘lifeline’ tronsmission path (via line 11) circumventing the
redundant equipment 10 and via which path telephone signals may continue to be
transmitted (in analogue format or digital format) to node 3. Similarly, equipment 12
completes the POTS ‘lifeline’ transmission poth (via line 13) which circumvents
redundant equipment 12 and transfers telephony signals to interfoce 20 an thence to

30 a PSTN.



or digital and connectable to a PSTN. Thus, the all digital loop 1, of
figure 1, constitutes a data network whereby POTS tel ephone si gnﬁleﬁeUBeZﬂ[]a
enbedded Into the ADSL data frames of the | oop. The 20 ADSL data streans
froma subscriber prem ses may be transmtted to a line term nation node
provi ding on access node to both a P$HN and a digital data network such as
the Internet. In the event of the failure of power supply 7 to ADSL
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| oop has a digital interface 9- 20 (e.q. apn El interface) between the
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ener gen woul-d he. repl by an anal ogue slit (subscriber line interface
ci rcui f’}qgﬁf%cetﬂrecuagm%e%?ggri ng to figure 2 there is illustrated a

schemati c r eplpsentatiiqune of tiedredklillustinted @i seHerh@apraprebe TG |dff @l iatle
provi si on accordi n% to the present invention. _ .
ith POTS lifeline provision according fo the present invention.

15 digital loop wi
The all d.igitoi loop of the present invention, generally enumerated 25, consists

of an ADSL network termination node 30 (ADSL_NT), an ADSL line terminaiion node

31 (ADSL_LT) and o twisted-pair transmission line 32 via which a data interfoce 39

(e.g. input/output) of the former node is coupled to o data interface 40 of the latier

20 node. The network termination node 30 is typically located within the premises of o
line subscriber and is substantially under the control of that subscriber. It is powered
by power supply 38, typically a domestic power supply associated with the subscriber
premises. Conversely, the line termination node 31 is located within a network central
office substantially under the control of an operator therein.

25 Consequently, it will be seen that, ot least in general terms, the architecture of
the oll digital loop according to the present invention is substantially the same as that
of prior art loop 1 {figure 1). However, as shall be discussed henceforth, the structure
and operation of each node (30, 31) of the present loop is fundamentally different to
that of the aforementioned prior art.

30 In particular, line fermination node 31 possesses data interfaces 40, 44 and 45

connected, respectively, to the corresponding data interfaces 41, 43 and 42 of ADSL




The all digital |oop of the present invention, generally enunerated 25,
consists of an ADSL network term nation node 30 (ADSL_NT), an ADS} 9 iAlS gﬂm
term nation node 31 (ADSL_LT) and a twi sted-pair transm ssion |ine 32 vi
which a data interface 39 (e.g. input/output) of the fornmer node is

coupled to a data interface 40 of tHé latter 20 node. The network
termnation node 30 is typically located within the premses of a |I|ine
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peration df each node (30, 31) of the present loop is fundanentally
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customer (i..e. subscyi 1 i t iimd acly, it
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connection between data interfaces 34 and 36, and data interfaces 37 and
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Al S0 aBsRl.of SPMHPIAIH R MighdIE PBBIa Infle ARLOSHANEE I 'FesBEERRNY, ond
of digitising the analogue signals (in case interfcces 45 and 34 are no digital
interfaces) then multiplexing the digital data and digitised signals before subsequently
transmitting the multiplexed digital doto stream as an ADSL digital data siream via
dota interface 37 along the twisted-pair transmission line 32. Consequently, it will be

20 seen that equipment 26 provides transmission of digitised telephone signals ‘in-band’
with the ADSL data stream. Similarly, such ADSL data may be received from
transmission line 32 ot dofa interface 37 for subsequent de-multiplexing of the
digitised and digital signals therefrom and ({subsequent to digital-analogue
conversion) be transmitted, via the ADSL equipment 26, to dota interfaces 35 (digital)

25 and/or 36 (analogue or digital). In the present embodiment, this equipment includes
a digital date modem such as on ADSL modem for encbling the
transmission/reception of ADSL data streams. ,

Data interface 33 is a digital data interfface and may be an ATMF
(Asynchronous Transfer Mode Forum) interface or Ethernet interface for connection o

30 a LAN (Local Area Network), or a USB interface for connection to o personal

computer. However, interface 34 is an analogue data interface for connection to the




The ADSL equi pment 26 in node 30 is capable of receiving digital data and
15 anal ogue or digital telephone signals via data interfaces 35 aggr?@
respectively, and of digitising the anal ogue signals (in case int 453211@
and 34 are no digital interfaces) then nmultiplexing the digital data and
digitised signals before subsequentli2 transmtting the nultiplexed digital
data streamas an ADSL digital data streamvia data interface 37 along the
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Wi th thBscNBSEs (5D tetrieahior Skamnipde. | y, such ADSL data may be received from
transm ssion line 32 at data interface 37 for subsequent de-multiplexing of
the digitildedA&Rd genfralapffisegraviomensr éf anﬁaﬁ@blesegs@ﬁﬂ'émgrt‘dc ata

di gital : apal ogue nver sjion) . be t.ransni At : Lpment 26, to
PR R s R L R S e e

ps ese j : ' i L AG) IH deim gech as
R A e R T i iR
streanBultiPaking Merdaoestddn Snid di giohalitudat digitat eltacedaniigitieed pecaa- ATMF
(Asynchronous Transfer Mde Forum) interface or Ethernet interface for
connectdrsns ead gooutnuttiny theealsignda YNerdmer)ve Brew cboperfreey facend dt?

connecti,on to a, personal conputer. However, ipterface 34 |- n ue
R R T e g Ty D g
subscrihRefacer43 idi gH tdlaldrfedi e i) S @Hly, CiB eRil OBe LR caived URSHEI fiher ' S
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( subseabyentsdro eitgdimkentnal ogue conversion of the digitised phone signals
in case interface 45 is an analogue interface). Sinmilarly, gat,a w be
recei ved frigfid interfees Adtiers diate! dotgrigtestyce Jer sapsegirnt® ruPtgisl ditg and
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connectable to a PSTN.

It is to be noted that in addition to providing a {e.g. domestic) power supply to
node 30 in the form of supply 38, the present invention also provides a ‘lifeline’
power supply to that node and, therefor, to the ADSL equipment therein (26). In the

20 present embodiment of the invention, this power is supplied remotely from the central
office in which the line termination node 31 resides.

Though not explicitly illustrated in the figure 2, such remote power feed is
indicated. The details of such o remote feeding of power shall not be discussed herein
as such details will be readily apparent to the skilled artisan.

25 Alternatively, the ‘lifeline’ power supply could be supplied locally to the node
30 at the subscriber premises. Such provision may be achieved by, for example,
providing an emergency power supply such as a UPS (Uninterruptable Power Supply},
a local battery power feed, or a super-capacitor power supply efc., such as is known
in the art

30 According to the present invention, in the event of the failure of power source

38 at node 30, the existence of this condition is conveyed to the central office {e.g. by




digital data nodem for the purposes of ADSL data stream

transm ssion/reception, in the present enbodinent. Data interfacel4 AU 2003
digital data interface for connection to a digital data 15 network such
as.-the Internet, while interface 45 is simlarly anal ogue or digital and
connectable to a PSTN. It is to be notded that in addition to providing a
(e.g. donestic) power supply to node 30 in the formof supply 38, the
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r énot e valppbydadd nehvér&l i ne' power to subscriber node 30 therefrom
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to interface, e (Bhelide) polet he validedididialy h610BNK5a VROTS dBelsrguahid yhebe
transferred 'in-band' across the |oop, as part of an ADSL data stream and
out put digitlilnbey batelsbto porvide reasmassiemall dhad QTS dfedineatitsingthal digdat he
PSTN. Simlarly, digital data input to, interface 33 (or 44) wll also be
transfM%éoaérﬁége%Qﬁl%‘b?"%%mpgﬂshﬁl OKePABSFVH5Pa stream and be
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to the presenﬁinvenﬁon ore operable such that when power failure occurs at the

subscriber node 30, the ADSL equipment nodes thereafer operate in a power-
optimised mode. This power-optimised mode is optimised to the extent that only the
minimum power - sufficient to provide ‘in-band’ transmission and eventually the

20 digitisation, of a single voice channe! - is employed in providing a continued POTS
facility between nodes 30 and 31.

The operating principles of this power-optimised mode are best illustrated by
considering a method by which the present invention achieves ‘in-band’ digital
telephone signal transmission within the ADSL dato stream.

25— Consider an analogue telephone signal received by a given item of ADSL
equipment (26 or 27). This signal is firstly digitised. The digitised telephone signal so
produced is then embedded, together with other digital data, into the data fromes of
an ADSL data stream to be subsequently output from the ADSL equipment in question.
In the present embodiment the ADSL data stream is constructed using the known

- 30 method of Discrete Multi Tone modulation {DMT) which employs frequency-division

multiplexing techniques. The frequency-division multiplexing in DMT is implemented




10 within ~ data network. A particularly advantageous feature of the

present invention~~ lies in the manner in which the '"lifeline' povﬂerg iAG 2003
utilised to allow not only a POTS lifeline within the digital |oop, but
also to provide transm ssion of the POTS |ifeline within the digital data
band of the ADSL data stream as shal4 now be di scussed. The ADSL nodes 30
and 31, and particularly equipnment 26 and 27 according to the present.

| nvent,08;.Rifg QRET M Bvigte it ABSL Whan Rawehistiahl IME @cdisdrsteatuiiier of
subscri ber node 30, the ADSL equi pnent nodes thereafter operate in a power-

opt i mssporat@eguidEhirg fpmuencopib-ahsede! yderiess’pE o miepth s delokirex tlents t hat
only the mnimmpower - sufficient to provide 'in-band transm ssion and
event §aMI“planhdo20T@igNgi Satarsoteof medenglas #EFk esubnetiIe! - Wit EnEMyed in
provi d] .Jnued POTS facility between nodes 30 and 31. The operating
pri ncgjbc{@]sa%ocf&?’r%rg power -opti m sed node are best illustrated by

g_on_si der i N\FLIMBLROG - EYmMYNE G HebEmRl BflaleAVERH @Ns@Chi qUEs eduntiband’
igital telephone signal transm ssion within the ADSL data stream 25
Consi derrian. Anaheguobc tdesg@phonkosieyoalsucleceines ibylustrafieden figuem 3af. TARSL

equi pnent (26 or 27). Thjs signal is firstly digitised. The digitised
tel ep o& grrapsey’ the Shyeldn o sephiEte &rRoeERBUCOT et Rdte chfv@ﬁﬁéwﬁui gi tal

dat a, f ] o] AD: ta e o.b e

out pucid SR SRIR " HRIREDlcleMor orfRL RHE BIAR08 RIPIRIMERNIY e
ADSL  dairdnsisicabuhs, BEISARC F&drsusi digribnenphage, 3Migerhed referDicsadrabe Ml ti
Tone 'nodul ation ( whi ch enpl oys frequency-division nmultiplexing

teechnifepmeencifhe frequency-division nultiplexing in DMI is inplemented 1 9
AUG 2003 14 by dividing the bandw dth of L da ransm ssi.on  intp a
i screte niRBLABY OEiR IR dredurardtan of fegudALy WiEtiprstol B T

(© carrhgasiole HANGGRIIG) lo/ s SRERISH TG ddbisrs! S HEIMDYEILRRA. [ihdIrioub disho @
separate "nodent oh each su -channe?3 with its owmm nodulated carrier. 5
ADSL datdulsting dinsteldpteneetgpmds pottub atbsktigdiid cseteraf such equi di st ant

7

carriers. schermatic diagramof a set. of such carriers is.illustrated in
figure 3a.AFh*ﬁ deChiig: am%ﬁpé%n%cw%gpmfﬁﬁWS%ﬁﬂ SEPATEY rCé‘qtaréhcy

f:_@lrri 61‘5§enht091, bﬁomlﬂ,l at qg TW tb@ understood that aliernative techniques of date

transmission could be employed without departing from the scope of the present
invention (e.g. Quadrature Amplitude & Phase modulation (QAM), or Carrierless
 Amplitude & Phase modulation (CAP) could be used)

In normal operating conditions, the ADSL equipment 26 provides such ‘in-

20 band’ digitised telephone signal transmission across many of the available carriers of

the ADSL band thereby, preferably, providing high-capacity data transmission over

many voice channels. However, according to the present embodiment, in the event of

ﬁower failure ot supply 38 and subsequent supply of ‘lifeline’ power to node 30, the

ADSL equipment will then only provide digitisation and transmission for one POTS

25 lifeline voice chonnel and will cease any other data transmission or processing. The

ADSL equipment will also limit the number of carriers and the transmit PSD (indeed, in

addition to reducing the number of carriers, a reduction of the transmit power spectral

density can give a substantial power-optimisation) employed in the ADSL band for the
transmission of that one voice channel between nodes 30 and 31.

30 Figure 3b illustrates o schematic graph of such o limited number of carriers

employed in the power-optimised mode of ADSL equipment.




di gital dat a and/or di gitised tel ephone signals, whi Ch conprise a full ADSL

data transm ssion band. (NB. 'Anp' refers to carrier anplitude, i |
"Freq' refers to carrier 10 frequency) One way to execute the enm&%maa

the digital telephone signal is to pnpdulate that signal on a subset of the
carriers of the ADSL band. That is t©o say, nodulating the telephone
signals onto a subset of DMI carriers. This technique is enployed according
to the presemtriienfoodearers obthe bresent mventivoms tHeopewer-pptitises] cliodmion
understood that alternative techni ques of g%;lta transm ssi on coul d be

enpl oyéaew'meﬁo%@Taégqu FRPITISm BRleisloctyy. e Presept swentioniReyRes dhete. g.
Quadragture litude & Phase nodulation r nicgrl e I i tude &
Phase oAUTAEL SR (BT 6B haath S v Rop e ac e CBRarfIBIs, "t ne
ADSL gy %B?BB GhOMDRINESSHER (26 Bid 2D AR a8k @Pbé hirfidieheinephone si gnal
transm ss?i n acb%oss nany%lﬁrlhe (avai I%@Iae car rai ers of the ADSL band

tsher eaymber efelf abfreguenovicdsupgohi ghlydhpavinimudalifelite answissiiom copecity many
voi ce channel s

. However, according to the present enbodi nent, in the event
of puhde Geng of sutitcienilypingitessny eédasé@mb@nfm@%w ‘;}Bme 'Plol“feéISPﬁé}Y tSower to
node 30, the L equi prent wi | | ! rovide digitisati
t ransﬁ:iésg?g% 3@%%%2? Mgpéqgillyisfr%?l!} ﬂﬁph\r}g{ygéogﬁyaﬁ% lfregingjrvéuﬁ _Oéergiggg'ny. .
ot her ogdat,dider @HHes # gew@r.oprmseeasmwg, Ibeenupﬁ;lagLoeemrw@thwéd ghge limt
the nunber of carriers and the transmt PSD (indeed, in addition to
r educisnch téredinondenn dfe loaited &os; the padil oturoperod!t ¢peroxinaatelyi 20Q @menomspect r al

density can giye a substantial power-optirdsation npl oyed in the ADSL
Mand EBFahaced i ReRmELFoTR s Ratoedke Foi Ch cchalrel | BERUEEH HoHEL S0 and

31. 3 j 3by | S he b X ﬁh’s‘é Ry . &}ggber of
carri qe)lﬁéjnggr?g eogl—é%'J‘r%‘é{n' Hfgéog"zﬁrtﬁ%ptl mgéﬁaghgggr %FhAD L g%dﬂeeggrr%ﬁfb' 19 AUG
2003 15 thepand iveideathdrerl wilk vafy ihdepeedetite ipprettd esqdiserhdigs of lifeline
power - optim sed allocation _of required POTS lifeline pacity. That is to
say, CABSPHHeSBAtPIMTeRErdn It v dedetinall fupgionurbdhe 4 5?’1’@1%?&3/%& |

cReagh &n T du cedennall ¢ e -
The. asepe b femC (8RhE teiFlo lt nt Pt RERRENFRY e WRBET o

ul nt are such as to be su
gnd/ olg isRaHedGYby he BBRRF-bpARTided heddl Ridiusn dd-flebinfurcfians wrs shese ehpacity
e.g. compressiod, Ethernet interfacing etc.

Consequently, it will be understood that the present invention thereby provides
an all digital loop with POTS lifeline provision without by-pass/switching circuitry (e.g.
$1, 52, 53, 54 eic.) or the POTS linecards associated {at the central office) with such

20 crcuitry.

It is to be noted that though the embodiment of the present invention, as
described above, employs an ADSL transmission methods and apparatus, other xDSL
methods and apparatus may be similarly applied without departing from the scope of
the present invention (e.g. VDSL etc.). Indeed, it is to be understood that variations

23 and modifications such as would be readily apparent to the skilled artisan, may be
made to the embodiments described above without departing from the scope of the
present invention. As already indicated throughout the text, one such apparent

modification would be to perform the digitisation in the PSTN or telephone set, to have

no digitisation capability in 26 and 27, but to have digital interfaces 34 and 42.




whil e being of sufficiently limted nunber to enable mnimal |ifeline power
supply to the node 30. Due to the typically small lifeline capacity

required for supporting only one voice channel in power-optini sq(q r@ﬁfrz
the nunber of carriers enployed under such conditions can be Ii gpr?

t he usual nunber of approximately 20 or nore 10 carriers used i n nornal
conditions, to as few as, for exanple, 16 carriers for the one Ilifeline
voi ce channel. O course, the nuniqraiphs power -optini sed carriers enpl oyed
for the one voice channel will vary™m dependence upon the requirenents of
lifeline capacity and power needs. To this extent, all functions of the
subscri ber node 30 superfluous to POIS lifeline trans ssion_at mni num
power | evells, Appercus t thedsof it autekhRram BEMCG G trl’f‘éwﬁg:wﬂh%p??ﬂ‘?rsaé‘éfs node.
Such superfluous functions are those of e.g. conpression, Ethernet

i nt er fAEPAPSet c. Consequently, it will be understood that the present
|nvent|onthee I nall digital loop wwth POTS |ifeline

provi si on thﬁ]]ré %4 by%ggyy ching circuitry (e.g. S1I , S2, S3, $4 etc.)
or the POTS  idesdrsigwassesdal®d; ¢ad the central off |ce) with such 20
circuitry. It is to be noted that though the epbodi rren ttﬁgfre sent

i nvention, -as ddedarsowssiabdve, (33msPopactang AeSLrst mEieeh s%‘?@‘?\ Hod2® and
appar at us, ot her x t hods and apparatus may be simlarly applied
wthoétec@!%aﬁft"?q{b ”Pgén@gﬁe scope of the present invention (e.g- VDSL

etc.). Indeqd Oeer ed Eﬁyl?ﬁ' sH@ﬁfs?EﬂQ%eEBﬁ@ nebRinans (39, 3 |m§efdkﬂat| ons

such as woul e readi apparent to the skilled arti san may made to
the enBaidmii fo fHesetHebed sakbfiet whtl MUbnde@Mdmkrrg:dEtSdﬁﬂt id) sebI@@San@ he
present invention. As alreody indicat: thr oughout {t he texth one su,

appar edigitiseddélepharns signsbuih eiber Sig i RE 8 FTtSXHEPoA"T FRPRESBSTN or
t el ep(l}i())ne set, to have no di gltlsatlon capability in 26 and 27, but to
have drgléal interfaces 34 and 42. 19 AUG 2003 16 CLAIMS 1. Appar at us for

use in a tetpe@MIRReHD APFHAGt Wor k, the apparatus including: 5 - a first
network node (30); - a second network node (31); and ) :
one of said first and second said network nodes (30, 31) includes or is
13 associated with means which in the event of power failure at the first said network
node (30), is operable selectively to provide power to the first node {30} such that the
first node (30) operates only via a limited subset of said carriers which limited subset is
such as to minimise the power required for the transmission thereof so as to provide

transmission of af least a telephone lifeline signal between the first and second nodes

20 (30, 31).

2. Apparatus for use in a telecommunications network according fo claim 1,
wherein the limited subset of carriers provides transmission of only one

telephone voice channel in the telephone lifeline.

3. Apparatus for use in a telecommunications network according to any of
cloims 1 and 2,

wherein the means operable to selectively provide power to the first node
includes a power source located substantially at the second node (31) and power is

30 selectively provided 1o the first node {30) remotely from the second node (31).



- N data transmission line (32) connecting the first network node (30) to
the second network node (31); wherein each one of said first and second
net work nodes (30, 31) is operable 1o to transmt to the other dfgskm@izgu
first and second network nodes (30, 31), at least one digitised tel ephone
signal with other digital data via alset of carriers, the apparatus being
CHARACTERI SED I N THAT one of said first and second said network nodes (30,
31) includes or is associated with neans which in the event of power
failure at the first said network node (30), is operable selectlvely to

provi de poweratshbhs fdif sie fodetd@dmaualtctibat rieheorkf bestrdimgléo (89) ©
operates only via a limted subset of said carriers which [imted subset is
such afite mond M, se the power required for the transm ssion thereof so as

t (r)\ep1[ |O\r“s§i e&#afregfg mﬁliﬁsahggggr];b]%g % %ﬁﬁg%ﬁrgjél‘aggp@% fo tf'n,eh HRodd @ogl between

arat us or use I1n a

eCO”{]”Q' cat Ionner s%%‘ré’&’[?‘éo%‘acﬂfb‘éfd?@iow I&dcﬂ‘l&%%yﬁrs%@ﬂ@'(ﬂ()%ﬁﬂd |dRidrad

SUbSGt ers provi daes transm ssi on of one tel epnone vol ce

Cha””%‘elécﬂvélb?réﬁd@cﬂwﬂ@ firsf @dden@C) 25cBly. Apparatus for use in a
t el econmuni cati ons network according to any of clains 1 and 2, wherein the

nmeans operable to selectively provide pomer to the first node 1includes a

poner SouTce Lot BHoeh T bl ST SR R gRipger 15 90

not el e second node

(31). 19 A&Pe?eﬂ%eli oAl Pé&@ﬁ&@&r‘éé hOudEs e Unsqtumh@eemm@%axerm@pmtmrk

according to any o 2, wherein the nmeans operable to

s¢l ectdyerly provide pomer to the first node (30) includes a power source
Iocated substantially locally with first node (30) and power is

sel ectively provided to the first node (30) locally. 5. Apparatus for use

'natel econ‘nHm ora I.IJSO 5 u@gﬁ%riléleggﬁn%ﬂi%ic}rg b élbcording to claim 4,

wherein the local power source includes a bcﬁl‘ery power supply.

13 7. Apparatus for use in a telecommunications network according to claim 4,

wherein the local power source includes o super-capacitor power supply.

8. Apparatus for use in a telecommunications network according to any

preceding claim,

20 wherein said at least one digitised telephone signal is in-band transmitted with

said other digital data using digital subscriber line (xDSL) fransmission techniques.

9. Apparatus for use in o telecommunications nefwork according to claim 8,

wherein ADSL transmission is used.

10. Apparatus for use in o telecommunications network according to any

preceding claim,

wherein the first node (30) is located ot an xDSL subscriber premises and the

second node (31) is located at an xDSL central office.

30




wherein the l'ocal power source includes a UPS (Uninteruptable Power Supply)

10 system 6. Apparatus for use in a tel ecomruni cati ons network gﬁgorﬂhngﬂ
to claim4, wherein the |ocal power source includes a battery p rA 13
supply. 7. Apparatus for use in a tel ecommuni cations network according to
claim4, wherein the |ocal power solfce includes a super-capacitor power
supply. 8. Apparatus for use in a tel econmuni cati ons network according to
any precediin |.al j i one digitised tel ephone
signal is 1" e BePTL oEChli &) Shipst dofts | #830, o gital data using digital
subscri ber yJHengin(kOSlgitcl HansRitasisafitédelnimubsligitl ldgparatus for use in a

t el ecommuni cati ons network according to claim8, wherein ADSL transm ssion
is used. 25 10. Apparatus for use in a tel ecomruni cations network accordi ng

to any preceding claim wherein the first nod 30) is, 06 at an xDSL
subscri ber 13 ehteuel affiperohe telseupmunifeifgs pg Or\?ng‘B a7 &l 4y aLFO%}(’DSL central

of fice. l3 in19AU82003 18 1 1. Apparatus according to any of clains 1 to 10,
vher ei'"“YAE8di gital data is transmitted via an all digital loop. 12. A

central of f_i&ﬁrs@ﬁeﬁ,grgln@g@m)gi cations network having an all digital |oop
5 including: - a first network node (30); - a second network node (31)
| ocated at -tdeecoemtmativods hode (3 bridcated aficacenenoHis 088 | i ne (32)

Wher oi n oachGHRICATonSE o7 1GF il OB ATl OB (30 G0f ket 1O
(30, “gerordPeaRME BT 07, "cod (ol ephone i gnal wi th ot her digi tal data
Yi @ a set ofh&aid k&t ont ké sald fiet gindadecond network nodes (30, 31) is operable
io transmit to the other of said first and second network nodes (30, 31), at least one
digitised telephone signal with other digital data via a set of carriers, the all digital
loop being
CHARACTERISED IN THAT

’

._
in

one of said first and second soid network nodes (30, 31) includes or is
associated with means which in the event of power failure at the first said network
node (30), is operable selectively to provide power fo the first node (30) such that the
first node {30) operates only via a limited subset of said carriers which limited subset is
such as to minimise the power required for the transmission thereof so as to provide
20 transmission of at least a telephone lifeline signal between the first and second nodes

(30, 31).

13. A customer premises for use in an all digital loop of o telecommunications
network, the all digital loop including:
25 - o first network node (30) locoted at the customer premises;
- a second network node (31); and
- o dato transmission line {32) connecting the first network node (30} to the
second network node (31);
wherein each one of said first and second network nodes (30, 31) is operable
30 to transmit 1o the other of said first and second network nodes (30, 31), at least one

digitised telephone signal with other digital dato via o set of carriers, the all digitcl



| oop being CHARACTERI SED IN THAT t one of said first and second said
networ k nodes (30, 31) includes or is associated wth nmeans which in the
event of power failure at the first said network node (30), is gpgermezﬂﬂs
selectively to provide power to the first node (30) such that th f t
node (30) operates only via a linited'%ubset of said carriers which |inited
subset is such as to mnimse the power required for the transm ssion

t her eofocgobaisgt o provi de 20 transmission of at |east a tel ephone lifeline

si gnal bet nth i and second nodes (30, 31). 13. A custoner

prem ses f\gﬁﬁﬁ%“f#@%?élw Tdﬁ"cgﬁtal | oop of a tel ecomruni cations network,
the all digital igncl uding: 25 - g first, net wor o] (.30) ,l ocated at

t he custorrePF.'%r%‘Jm'(g gjs;f'r‘&-c' ds%&?ﬂg ﬁ%gmﬂ?}wohlbdéo%%lﬁaaﬁgl-m I)Udaf Pr s

tr ansnhgséigfalvieme ) wihieR Pk ieheh ' to the
second netlvvork 1norérlle (3“1’); V\,hergi n ttgg?ﬁ&g{\%ilgé&e%\ggdﬁ??%?néaﬁg}%econd net wor k
nodes (80¢ (3Q) i3 spepdiabtlectvaly fooptavidespdwert @ thaefiet hede PB0SAIH thif #e and

second ,netwark Bodes 530, 31), Et least one digitised tel ephone signal
wi th of Fepode §Pekererates anluvig slmilse sekreliddsgid eovaiess whitihgimaed sulgsehisG 2003

19 | oo ej D LN THAT, ene,of, said fir and second sali

net wor EU%oéggo %M%Fﬁ% ?Ef’vl?&égq%lrreq gor @5516%?55?'éﬂowﬁﬁﬂeﬁgéﬁscm RIPVI9T t he
event gbnpanelon & diueasial 1didphdrid Felis@kinae i | le
sel ecti vgl:{\;]dt gnpr ovi deS poweéf\rﬂ% o the fi r%tnengﬁe‘(éggﬁggdgﬁg%%g%@?ﬁg% ITst

node (£, erates only via a limted subset of said carriers which limted
subset is such as to mnimse the power required for the transm ssion
t'ler eof so as to provide transm ssion.of at |east a tel ephone lifeline

panel, et aan s oA R SERAA RN (0 e s AR
the method including the steps of:
- providing a first network node (30);
- providing o second network node (31);
13 - providing a data transmission line (32) and connecting the first network node
| {30) to the second network node {31) therewith; and
- transmitting from any one of said first and second network node (30, 31) to
the other of said first and second network nodes (30, 31}, at least one digitised
telephone signal with other digital data via a set of carriers; the method being
20 CHARACTERISED IN THAT
in the event of power failure ot the first said network node (30), the method
includes the further steps of:
- selectively providing power to the first node (30) such that the first node (30)
operctes only via a limited subset of said carriers which limited subset is such as to

25 _. minimise the power required for the transmission thereof so as to provide fransmission

of at least a telephone lifeline signal between the first and second nodes (30, 31).

15. A method of transmitting digital data via o telecommunications network

according 1o claim 14,

30 wherein the limited subset of carriers provides transmission of only one

telephone voice channel in the telephone lifeline.




eSS
the nethod including the steps of: - providing a first network node (30); f
provi ding a second network node (31); providing a data transm ssion |ine
(32) and connecting the first network node (30) to the second netgoAUGnm
(31) therewith; and - transmtting fromany one of said first and second
network node (30, 31) to the other o0#0said first and second network nodes
(30, 31), at least one digitised telephone signal with other digital data
via a set of carriers; the method being 20 CHARACTERI SED I N THAT in the
event of power failure of the first said network node (30), the nethod
i ncl udes t hd 6 ur Mrdhod tafplsamsmittings digied idedd ywigrootdletiomympoveatiohe naveofki r st
node (30) such that éﬂe. fi ﬁﬁt no (30) operates only via a limted subset
of sai FEAPHIBISORPLHSIDH f &dsidset is such as to 25 minimise the power

ired f e transm ssi.on ther.eof t de t 1 SSi f at
oot o t ol EnoneenR HeEhENy o g 028 FRads BRIV aR r b B S odes (30

3%) . liscofedretthoshiiilytatans Retdidigode qsl)abp@iqioafevngisae&tﬁleﬁﬁgw&% HQNS
network according to claim14, .30 wherein the linmted subset of carriers
pr ovi déssttnogad APk simeteffromithe saend rdb@dphibe voi ce channel in the tel ephone
lifeline. 1 9 AUG 2003 20 16. A nethod of transmtting digital data via a

t el ecommuni cati ons network according to any of clains 14 and 15, wherein

power is sehectd vels r Qv ] -'r?n a r _source 3
| ocat ed subs}? arﬁi a% F?/Qa(? ilfﬁﬁ%@%%?@@éec% %1"?‘9g‘nge?r%@mn/)e{#ui@m@gﬁgc?eﬁvgfky
provi dedcsmiidh® afiy o6tlamedes (@) 15enotely fromthe second node (31). 17. A
met hod of transmtting digital data via a tel ecommuni cations network

adcor di ng t &*hergindTovedraF welecvedngravded B theetiest noges®) vis s gloeetrisesrge

i ded; ,to the f.inst (,3 ia n | t b tiall
Poonl | o5t heviot o RSt tiinossh BT ot it s8R0 N BIAET b5 1 ho
first mesgrs 30Ye (T@abNly,

18. A method of transmitting digital dato via o telecommunications network

13 according to claim 17,

wherein the local power source includes a UPS (Uninteruptable Power Supply)

system,

192. A method of transmitting digital data via o telecommunications network

20 according to ¢claim 17,

wherein the local power source includes a battery power supply.

20. A method of transmitting digital data via a telecommunications network
according to claim 17,

25 wherein the local power source includes a super-capacitor power supply.

21. A method of transmitting digital dota via o telecommunications network
according to any of claims 14 to 20,

wherein soid at least one digitised telephone signal is in-band transmitted with

30 said other digitol data using digital subscriber line {xDSL) transmission techniques.




I

18. A method of transmtting digital data via a tel ecommuni cations network
according to claim 17, wherein the | ocal power source includes a :1'P§

(Uni nt erupt abl e Power Supply) system 19. A nethod of transmitting d#‘%ﬁt%“ﬂa
data via a tel ecommuni cations network 20 according to claim1 7, wherein
the | ocal power source includes a balitery power supply. 20. A nmethod of
transmtting digital data via a tel econmuni cati ons network according to
claim17, 23 wherein the |ocal power source includes a super-capacitor
power supply. 21. A nethod of transmtting digital data via a

t el ecomunp gahi ABHhJAESMPEKs miRGEPEditaDdER anyofod tel¢@inmmubitation2Cietwbeds ei n
said at | east one digitised telephone signal is in-bond transmtted with

30 sabtcotimgriodilgint @, data using digital subscriber |ine (xDSL)

transm ssion techni ques. 19 AUG 2003 21 22. A nethod of transmtting
digital dawherginaABSLdransméssigpitiiedat i ons network according to claim 21,
wherein ADSL transm ssion is used 5 23. A nethod of transmtting digital
data via a tel ecomunications network according to any of clains 14 to 22,
wherein t hgsf I %%efﬂeei%f(%smwdgoaaga@d dfta A XDRlle @HSIORidaEbnpredtiveds and
the second node (31) is located at an xDSL central office. to 24. A method
of tr aassrdirtg rgamh of tlalmdadaodZza a tel econmuni cati ons network according to
any of clains 14 to 23, vvherfé)n the di %tal Bg{eslugsscn.tbr ansnmitted vi dan 911

di gital | osfherein the first node { is located Gt an x er premises and
second node {31} is located at an xDSL central office.
10

24. A method of transmitting digital data vio o telecommunications network

accerding to any of ¢claims 14 to 23,

wherein the digital data is fransmitted via an gl digita! loop.




