i

WO 97/ 04610

PET/ GB96/ 01710 TRANSM SSI ON OF DATA ON MULTI RATE
NETWORKS This invention relates to the transm ssion of
digital signals over t el ecommuni cati on networks.” It has particul ar
application to nobile radio 5 networks, but also has application to
vari*ous ot her tyagoensskrgnet wor ks. | n nodern t el ecornrCEGBISOLTIO
systens individual calls are comonly handl ed as digital signals.
Typi.cally, in fixed tel ecommuni cations networks, an anal ogue signal is
sanpl ed once every 125 m croseconds (i.e. 8000 tines per second) and

each sanple is digitised as an 8-bit '"word', resulting in a data bit-rate

10 of 64 kilobits per seconfRANSRISSION OF DATA ON MULJTIRATE: NETWORKSal | ows hi gh
bandw dt h, and therefore high quality, signals to be carried over the
t el ecanmuni cati ons net wor k. The 64 kbit/s data bit-rate signal can be
carried on any channel Thisviingntiori felates tor sives pwansmissiop ©f digital bisighals opver

more, and such C%ﬂ@%é\um&ug\e n%rk?l e)ftednagn 9rt|c lar %ﬁﬁﬁﬂ&h%vmmp iy

bit tmansport rates or sone ap ower data
bit-rates are Sufrietypekst bitaisohag apphcaqmatontay-ous o@egtvaes plnptwerkst.  For

exanpl e, for some purpq,$e,§oge3n k:QIeEArﬁmhﬁicé‘t%% b mdiv:dﬂﬂ @&Iﬁq%t Eotﬂﬁ:hﬂly

rate for carrying a digitised speec ecause W th nodern
conpr essi on t echriafdied Q%é‘gﬁ@!r%@ﬂﬁed"'vws%'min £ipeck teleqpmapynicptionss networks. fanom

coding at such a JRWgbktsiral & Qﬁﬁblgbeokt?eoﬁvérg Bt afiGeficaidseii ko860 tiﬁ\éso‘ﬂﬁr

bit-rate 20 requires a |ower bandwidth to be required for each channe
thereby al | owi ng §96PR8) and eaph saranle is Gioitized asean Sibitnward’ neswiingin sdaabisrate

and so i ncreasjonGoftd¥ekildbiteber secosffkBit/st.Ys@dh & h%h%ﬁ%mlloﬁd%hbdahdfv@tﬁsarﬁr e
therefore desirable in applications where bandw d I's scarce, for

exanpl e over the tharefese highkausbitvweignala torbe cpried over ﬁ'ﬁ&e'ec°m'ﬂ'éf§‘@t’§ﬂ%t‘?'d¥?’bf a

mobi | e radi 0 systyH® 64N ueRl bigfhre Righal BAEbbagHridd oh rhnt,mamwﬁang(ﬁa&bal
System for Mbbile conmmuni catlons%J system speech coded at 3’5r ate

of
13kbit/s is act udfanpPesatecef Ghk H&rﬂﬁé‘l“ge'h%ﬂﬂ gk chanpels may 't"t'P‘ai‘%’ 8rto)

kbit/s. In trwsdmg:ﬂiavmglmghetrenfuah&gamhﬁese will be referred to as 16
kbit/s signal bit/s digjtal tfro a {Work

. xed_ne
cannot be car ?'ised over FPH@"me aplp!i‘iﬁt'8"%t{3ﬁ ef°"‘8~‘i’ dgat‘?ﬂ?%'r S sts%&ﬁc'ﬁabf?{g
bit transport rateuabfy afrdignal feqkioed. / Bar eaﬁmplihﬁ:rresbmewumosesmwds $saconsidered

convert the 64kbi ér( %GB%IP alt% a1 epyC} 'L%Frgﬁé r?:c c%iﬁ[%éd’ b speech %Hﬁ a@cguge%lth ) nodern

t ransm ssi on over rate s ‘he orl
sanples are r egen@tatcemp(eésign ta@n&um the/pdregiyed logenof Iseeesh %lltwfss%ﬁ"ghﬁpm

and then Ur angfiiest @Rnd & biliatd Sarf B REb1So HPPAccepiBbia déval A RMrer BROGENT

processes are not
20 requires a Jower bandwidth to be required for each channel, thereby aliowing more

channels to be used within the same bandwidth, and so increasing the total
capacity of the system. Such bit-rates are therefore desirable in applications where
bandwidth is scarce, for example over the radio link between a mobile unit and
base station of a mobile radic Svstem {the so-called “air interface”}. In the GSM
25 (Global Systemn for Mobile communications) system, speech coded at a rate of
13kbit/s is actually carried on channels having a bit transport rate of 16 kbit/s. In
the description to follow these will be referred to as 16 kbit/s signals.
A 64 kbit/s digital signal from a fixed network cannot be carried over the
- radio channel of a mobile system having a -bit transport rate of only 16 kbit/s.
30 Therefore it is necessary to convert the 64kbit/s signal into another format,
. suitable for transmission over the low bit-rate system. To do this, the original
samples are regenerated {e.g. as 8 bit A-law) from the 64 kbit/s signal, and then

transcoded as a 16 kbit/s coded signal. Decoding and recoding processes are not
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accurate, and the decodi ng and recodi ng process therefore leads to a small
reduction in the accuracy of the resulting signal. A simlar

process is required if a signal having a [ow data bit-rate is to be
carried over a sygjfiudigVi N9 a higher bit transport rate. In tpcpaaogarione
system 5 would be capabl e of transporting that data, but it would not be

conpatible with any data handling equi pnent en route nor with the
destination termnal. 1In particular, tRe high bit transport rate
systemwould fail to respond correctly to any signal ling data

transm tted at theO8%oavetrateitadd the/deebging land edteding iprdcéskihetefare leads té Basnediior e

has to be recoded e nerating the original 10
coded format (e. grédghg "fa'niﬁlﬁ aqj"tafw‘?‘ éuﬂ?&kstﬁq‘?/ﬁs signal, and then
transcodi ng at 64 Alsinmilaspriocesstis eaqgineds if iacsigral bavindhe low statd biterate isfto thiee
network. Such co occurs
et veen syst orms. coied b0 pystem Rbipd g RigHa7 i HANEECEY ke, b o8 sk 166 s 0351, °
rates. 5 woul'ﬂyl'pn capiablg, of ranspuirting thaetlidetas st @rwaidd sotlife kémpdtibles pataich
channels, and a 1 t el ep e_ne rk ( sg 64 kbit/s
speech channel s. W I%ny hgnd?& &Eigg'e'gt ﬁgeJraa%f n{’}nm h't EéIMJ'OH ‘EermlnaJ( Phe
ot her woul d t her epatieulan, theumghebit transpguahtezsystem wpfﬂdded 1of rnsn‘oadtconwlvltg angdi 0
systens often Uses@nﬁhrP Sayatf?arl}m\’éddgt the SAbdr Sratd, tA‘eélénaI U&Qﬁ Betq ‘@rkglals

a nobil e-to-nobil e cal ten 1 nvolve two such I nterfaces
reductions in achéRf?"%'?sﬁ&s‘écPeb‘fc'éché igtone E4skhivs $orB1R ¥ degenprating) the original

conpounded. 10 coded formdf'(élgré bt A- iaww@&uﬁsm hﬁt/@%@ﬁﬁsﬁnd i?l\é@ltn‘éﬁéhch ]9
convertlngaspeegh S|% into a 16 kbit/s dglta sig
i

transmi ssi on over ¢ k&t fF’r |4 mserﬁse?@eoveamf f"FﬂS’qufh?foth& “e"w°’54 Rush F%“"&TSQ-‘H‘&I

for carrying overare Hédgsar) W!ﬁdﬂ&\]’érW%é#aceAOB@MﬂCbe‘ﬁ\Owrﬁ@ysﬂms (Wir@ speechd
ue signal which is sanpled by a suitable

crophgne) gener an_ana

process?z such 3% "ﬁe'fﬁﬂy'ﬁ%ﬁ'ﬁgﬁnf bjt ManspQE®S A low bit-rate coder 13 in
t he user's handset Tivpizalhe admsbifer radiot syatdin [sés $@ribitissspaechachkanhels,0énd a
13kbit/s usin p ) ong
Term Predi ct ogsst er lgls'\j'tgt'éd {E?et?ﬁo'{‘:’h""m"o'E Jpgl?NEi&ee ggg /s gée%ﬁcfgx r%'1“’5)?war"’tfln
error correction hﬁtwen msemofrmeswsmh’earrcad iuger of the other mg@ therefareencquote?2. 8
kbit/s. This signglenigh r t "glgﬁé,o | SfTFIC At
the base station t k?e err ggr?&g%r ?@259‘ &%I??r}ésigréggget rip "o ITWE & ﬁr%vndﬁ‘
the 13kbit/s codeRPrifafatheir grak netwarke o jagmebilerie-mobie Pi!bIWtUrPf'é“ 1’649!Mettﬂ\@ such

channel bet wemtertdss, lsaa @neSfedlidtiRRs NsbclRy FBted BySthe b6AVeRbnRBddsSes argUT
such 16kbit/s chann ds are nmultiplexed into one 64kbit/s timeslot of a
30 channel 2MmfA%/gempounde

Figure 1 illustrates the process involved in converting a speech signal first

into a 16 kbit/s digital signal for transmission over the air interface, and then into a

64 kbit/s signal for carrying over a digital trunk network. A sound source 11, (e.g.

a microphone} generates an analogue signal which is sampled by a suitable process

25 such as A-law coding in a coder 12. A low bit-rate coder 13 in the user’s handset
transcodes from the 8-bit samples at a rate of 13kbit/s using the GSM full rate
RPE-LTP {Residual Pulse Excited - Long Term Predictor) coder system. To the
coded speech are added forward error correction bits, which raise the radio
interface bit-rate to 22.8 kbit/s. This signal is then transmitted over the air

30 interface 14. At the base station the error correction bits are stripped off to leave
the 13kbit/s coded data signal, which is to be carried on a 16kbit/s channel
between the base station and the mobile switching centre. Four such 16kbit/s

- channels are multiplexed into one 64kbit/s timeslot of a 30 channel 2Mbit/s
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19 connecting the base station to the nobile switching centre. At the

nobi | e switching centre a transcoder (not shown) denultiplexes each of the
thirty 64kbit/s timeslots into four 16kbit/s channels, each of which is
fed-to a coded Wiot al -to-A-l aw transcoder 15 which transcmhgngﬁhmm
signal back to A—?aw The 5 signal is then transcoded to a 64 kbit/s

binary signal in an A-lawto-high bit-rate transcoder 16. Each
i ndi'vi dual si'gnal can then be handl ed by the364 kbit/s switch 10, to
supply a signal to the PSTN 20. Figure 2 illustrates the

conpl enentary prggaem 19 doRmdctihg Iths bhskt Sidtidr td-itigh frdbile switchinly c%&e@hm Hé

kbit/s signal is first transcoded to a 16 kblt/ml nar¥ i gnal r?g

transni ssi on ovefMIPH@ suitehing centre,a dranspodenfpt sheway, dgmy ’BE?S e I‘h? HP'"V

conversion to 64kﬁit‘!s&uﬁbs1bt§ Iuﬁﬂ&burai Blbit/sCERInviElE, @akh &Fhﬁﬁteh 94 #@Eto aldoded
i n Fi Jure e64§|ts

essentially the reve

bi nary si gnal 8?%?{1 trfbs‘i°§e'r z)%t"&ff\mﬁ'ysf’ﬂ% the s@ﬁ'ak /19 AAY-ch The
and is first tsalsmoaldsecthem trandcodé ¢ d B4 KHit/é dinary dighain an ghlalv-to-high Hitrate

si gnal |sthentrnsc 6kbt/ I gn [n..a lo _
bit-rate 15 codéP o5 ‘8u§ﬁgh‘ﬁ‘8%{l"sa'ﬁ‘ﬂ"éf?%‘c °a8&ﬁ %(d é‘égqegé“ {‘?'%{%Emtg ion
over the air mntaasdmb/ea Sdnaimal thecRIPL 20N by a further low bit-rate to

A-| aw decoder 23. As \N;;H}, zb,uuét,a%esu 'e'tcrc‘,;l%‘pﬂa% 8&\?\? Pf]b' 9{}‘;{0 el 'Rﬁs‘%gte%vﬁhﬁéq[g

downlink 29 would norma exe
kbit/s signal had, @fvr\@hlcn@r(i‘bkblt ersignalt is fms.’cclmhscodedftgra ﬂ)ﬁé&bagdalmslgnhlefor

radio interfagg. tr}??rg@vgi?ggs& tt?i% )ag?nqgrfa%t §S%Jnu{otzm na 8{.!?%% forséoggg%lo;n %

conversion in an {0 anal 0gue decoder converter)
22 to produce anasaratdiogignabatgnedceiver2T. ethqstalstnmebyreaesswiaﬂwme rBderse of those

! t will be seen 1%?5\&2§r?$i8wea1nsﬂe é&- letlg m%rys§9r%?|fr091 P%tl‘ﬁ %1 r&hésd waéEe

i nterfaces m one nobi e user to anot er
via a switch 10, 6tkbit/s swigthyi@land és tirstitrenscndes in-3 tapscodar 46 teetn Atlaw Aianal. D

converter 12, | owhtgl &gr{aﬁsetth Yiahddoded 1o faqove d.m&e ﬁrea{bﬁm%rngnl@ adl’ah?%]ta-i'at? .

bit-rate digi ég % | aw transcoder E

A-1aw transcod®r 3 %gctl’?“’d‘ﬁ'ht% 3 oifpperface é‘ﬁ"‘g'i' @‘heﬁg O SUPRSEUSRAD, PY, the airpy,
A-law to | ow bi t1rftedfa:ed2¢gmhcﬁiecé;sta:ﬁ\&ﬁ,oaﬁmhéel,omﬁbnt eate taoAhawy letoder 23 G!\deGht al
transcoder 16, A-law W rate digjtal transcoder .25, to
anal ogue cond¥ t"é’ﬁ'n 1% ?’ebﬁ?ﬂa't%‘}'ﬁ?cungf'? Ae ﬂéﬁ %biv’f"/"gid”’ﬂ%lwl h
operate at 16 kbiniultipléxed m’ﬁfh othes. tAgaIs chaedi mgbnﬂs sigea $ws ebvart dorreetion htscexided
twi ce, once at egch_end of t trunk | r

transcodi ngs | eaggr %asgggeef’a‘frr\gglrfly'? é?tﬁ'gac@m}%s deap o ﬁsﬁ%‘féag%a%%ﬁhercﬁ lﬁw

cause transm 28i signdiclongonvepsitrninodn WHaw Hdigitaluteanadngue watadey (D to Aotanvieer)

call. 22 to produce an analogue signal for reception by a receiver®21.

It will be seen that tor transmission of a signal over the two air interfaces
14, 24 from one mobile user 11 to another mobile user 21, via a switch 10, the
~ signal is coded into A-law four times, by A to D converter 12, low bit-rate digital
25 to A-law transcoder 15, high bit-rate digital to A-law transcoder 26, and low bit-
rate digital to A-law transcoder 23. Each of the four A-law signals is reconverted,
by A-law to low bit-rate digital transcoder 13, A-law to high bit-rate digital
transcoder 16, A-law to low bit-rate digital transcoder 25, and digital to analogue
- converter 22. If both terminations of a 64 kbit/s trunk link operate at 16 kbit/s the
30 two transcoding processes both take place twice, once at each end of the trunk
* link. The resulting four transcodings lead to a relatively large compound
inaccuracy, and also cause transmission delays, both of which reduce the quality
of the call. -
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It will be realised that in practice both air interfaces 14, 24, and both user
terminals 11, 21 are designed for full duplex operation, but the reverse path has
been omitted from Figures 1 and 2 for clarity. '

International Patent Application WO95/24802, in the name of the present

5 applicant, discloses a bandwidth management system in which blank data is added
to compressed data so as to produce switchable words without decompressing the
compressed data. An advantage of this arrangement is that standard switching
devices, which are designed to switch data in non-compressed form, may be used.
The compressed data is switched by these switches by adding blank data to the

10 compressed data, thereby ensuring that a de-compression algorithm is not effected
upon the compressed data in order for switching to take place. The added blank
data is removed after switching and prior to re-transmission. This arrangement is
possible when both parties to a call are operating to the same bit-rate, as would be
the case with the closed user groups envisaged by the prior art document.

15 However, in a cellular radio system, calls may be made between two mobile
telephones both operable with compressed data, or between such a mobile unit
and a fixed telephone or other termination unable to operate in this way. The two
terminations may therefore operate at different bit-rates, and the assumption
implicit in the prior art arrangement that the data can be handled in its compressed

20 form at the remote end is no longer valid. .

According to a first aspect of the present invention there is provided a
method of transmitting signals comprising digitally coded data from a transmitting
network element operating at a first bit-rate, over a telecommunications network
path operating at a second, higher, bit-rate to a destination network element, the

25 destination element being one of a plurality of receiving network elements, wherein

a first group of the plurality of receiving network elements operate at the first bit-

rate and a second group of the plurality of receiving elements operate at the a
second bit-rate, the method comprising the steps of:

_determining, for an original data-carrying signal coded at the first bit-rate

30 to be transmitted from the transmitting network element to a destination network

element, whether the destiantion network element is one of the first group of

receiving network elements or one of the second 'group of receiving network

elements, and
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4 7 It will be realised that in prac}THi DEET HAS BERNGr f aces 14, 24,
and both user termnals 11, 21 are designed f(REP[_AId;ED dupI ex operation, but
the reverse path has been omtted from Frgures—t—afd-—2 clarity.

I nternational Patent Application W95/24802, in the narre of t he present
applicant, discloses a bandw dth nmanagenent systemin which blank data is
added to conpresggybraéis SO as to produce sw tchabl e words wi t lpeaiGB9se1710
deconpressing the conpressed dat a. An advantage of this arrangenent is
that standard swi tching devices, which are degigned to switch data in non-
conpressed form nmay be used. The conpr essed Yata is switched by these

swi tches by adding blank data to the conpressed data, thereby ensuring that
a de-conpression dalgori t whenstheotiestiérart edtwgreneleinentc ¢spine sefe dhalafirat ighoup,
order for swtchi : . ce. The added Dbl m)ved fter
swi tching and pri g’rq "%r%mtr'i-g fs 'rgggla}‘rﬁvmg r}ﬂ %ansf’ﬁng %r roér% é’ﬁ%‘rﬁ‘ t£ %eggf"gl 'Egehvﬁ‘ien
both parties to a bitahte, aompriging the ioriginal aligitatly sexded datitandaadél,tloaaj nulbdaﬂdmd t he
case wWith the cloggd USghed" RYPS a Mk Ofned C .
However, i-n a cel ﬁ@l ar 5?0&5 ssgﬁn%ﬁoéaﬁ%qmw etl%?e"? é &betB I\;/vet‘eiér)l #@m”%wpé

t el ephones bot h%;ﬂéﬂ%!’ﬁt"as mmhalegmpmmwadadeﬂ atghe beoond bitrrasech a nobi | e
unit and a fixed tel ephg&pmcgthg.tcj}gé r;ggmtn@tthgpbsuﬁgglsg 40 operate in this
way. The two term nations nmay th ere ore ope€rate at di Perent bit- rates,
and the assunption inpl Aesarding te Iqesemnd@rcomptenmntamg@neﬁtoftthetmwenuom@erec:an

be handl ed in its pesidtdes mathob ¥f '&Bﬁératmﬁesxér%@rcﬁmﬁlr@nd di i'?é?lylcga&?&atgaét' gflrst

According to a first aspect of the present I nvention t ere is provid a
net hod of transni itTA. sifaml §'9Gil$rp|3¥ sPngseapnf: t dT'Q'V’deH%@tQjatB&BWN)moaer a
transmtting n?é“@élgc&ﬁrﬁmggﬂoﬁ Batth' Skriting@atid E&dond bﬁlﬁhe'i' aﬁlﬁ-rate Forl afl
t el ecommmuni cati ons networKk operatl ng at a second, hi

bit-rate to a dest®rigiggting ”ﬁ@!%r r@ﬁﬂerré‘m OF'G'Hé“"weé‘PﬁVYPa'E |98ﬂ'i"°@Fé?PEWt °be|qua

one of a pluralit yphity eﬁ%nsrmama%wrk eﬂwtﬁherMerfﬁsﬂbr&ﬁ off the pmrraup of
(23) of the plurali t%"‘ﬁ?’ receivj r%rgletv\ork el enent s olperate at the first

bit-rate and a sed@R %ﬁet(wzm fip generate signals which comprise data originally
coded at the first rate with additional null data and a second group of the piurality

15 of network elements generate signals which comprise data coded at the second
bit-rate, the method comprising the steps of:
determining whether a signal received over the network path having a bit
transport rate corresponding to the second bit-rate comprises data coded at the
second bit-rate or data coded at the first bit-rate with said null data added, and
20 {a) when the data is coded at the second bit-rate, transcoding it to a signal
coded at the first bit—ratei and
(b) when the signal is coded at the first bit-rate with said null data added,
removing the null data to reconstitute the original signal.
This invention alidws a signal coded at a low bit-rate to be carried over a
25 network having a higher bit transport rate without full conversion of the data. By
doing this, four transcoding steps can be eliminated from the end-to-end
procedure, thereby improving the signai quality. However, in contrast to the prior
art system described above, signals can be transmitted between terminations
. operating at different bit-rates. it should be noted that the rate at which the data is
30 coded in the data carrying signal, i.e. the number of information-bearing bits per
s unit time, is lower than the bit transport rate i.e. the total number of bits per unit

time; the difference being the bit-rate of the null data. Effectively, the information

\
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5 pl\urality of receiving el errertm,gw ﬁ- a second bit- rate, the
met hod conprising the steps of: »ffor an original
data-carryi ng signal coded at tHﬂfir -tate 0 be transmtted fromthe

transmtting network elenment (13) to a destl nation network el enent (20,
23), whether the destination network elenent is one of the first group of
recei vi ng networ ts or one of the second group of recei vcigpIGity K
el enents, and (a) en the destination network elenent (23) is one of the
first group, generating a signal having a bit transport rate corresponding
to the second, higher bit-rate, conprising tHE ori ginal digitally coded
data and additional data not formng part of the original data and (b)
when t he dest i nat icgrryingidatarhes deempudtipjexed with muticlatd. Thecdwatiomnaf egely inuljvidual
generating a sign d bit-rate, and
I n either case tr?ns?n%okéér}ﬂ ﬁe%‘ %?QFH,G%SHH?.%&?F&%” According to a
second, conplenentary, Acagqbeg:to a tiﬁrd asmr:tlothﬁmnvam;m theey 8 provigadmapparatiiscfor
nmet hod of generati Va0 {
D t-rate, from ai arorasine BRbhdiY Hghl bl 4ot HER £ Wl ingnbdoR
t el ecomuni cat i énglmmamm g fiG} bpanapdrh(ptaitovar & telesndimunicptions network
bit-rate froman cbraﬂgb ting 3 Q%Eé’&?khaﬁkﬁnﬁimmn%ﬁ er'é'Qﬁ'EQ:teF W; Wg%l\hatuon
el ement bei ng one of p ura transmtting networ enment s

a first group (15-“3?99’?1’\" gieyeens, U}eaﬁeﬁnyatﬁn netyesirielament; baisgeNek ot Replurality of

generate signals %umg;caeawcﬂéenemﬁtsorwwraﬁla sk ?r&Qdeﬂ e gtumw of %Lcer.@ﬁge

In

I n conbination with additional data, and_a second group
plurality of netwSERVOTK elementsccomsmicate withthe Rgiveork W&Yebﬁ?f’ﬁff‘i‘@@tﬂﬁé finks

original data ¢odegemting bethsemnﬂmblbtt-tfa’h%@ort tdie aheh b%ne%l?@fpl &¥ithé plubdlity bEPS
of : determ ni % whet h recei ved over, t g\networ path (10
having a bit tranfpore s a?eé‘”ef rr %’Hﬁl GEMMENERE KN Petvar %Hprq"g
dat a coded at t he comoumnitatioris- Mirks cop@Fatihgt & traedeecont, higherf | bis trahddortr adte, ‘thd h
sai d additional

when the datai's BSESTREVELACTAPSAYLe" ettaes pavis, meensy o Spare fal ©
coded at the firsteibpgtmadgtte a mendberiof thd éirst tgnmipsofgeecivings natociedelaments omiebmss t
bit-rate with $gi gor converting the original low bit transport rate signal of such calls to a high bit
transport rate signal by transmitting the original data of the signal with nuli data,
the combined bit-rates of the original data and the null data corresponding to the
second bit transport rate.
According to a fourth aspect of the invention, there is provided apparatus
20 for converting the bit transport rate of signals between a first, low, bit-rate and a
second, higher bit-rate for transmission at the second bit-rate; the apparatus
comprising: a transmitter interface having means for identifying if the onward
routing of the signal includes a network element operating at the first bit transport
rate; means for convening the bit transport rate signals so identified to said second
25 bit-rate by transmitting the original coded data and sufficient null data bits such
that the combined bit-rate of the original and null data corresponds to the second
bit-rate, and means for transcoding coded data of the low bit-rate signals other
than those so identified to dafa coded at the high bit-rate.
According to a fifth aspect, the invention provides apparatus for
30 generating digﬁised signals comprising digitally coded data at a first bit transport
rate from signals received from an originating network element over a
telecommunications network path operating at a second, higher, bit transport rate,

the originating network element being one of a plurality of transmitting network
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addi tional data added, renoving the additi )Zﬁ‘sﬁ gar t stitute the
ori gi nal signal. This invention all ows tf a low bit-rate
to be carried over a network having a hi ghk b|t LA% ort rjat e wit hout

full conversion of the data. By doing this, four transcodi ng steps can
be elimnated fromthe end-to-end procedure, thereby inproving the signal

qual.ity. However trast to the prior art system descri be@ﬁ% 1710
signal s can be transﬁ?@{'}ed bet ween term nati ons operating at di eres? BI t-

rates. It should be noted that the rate at which the data is coded in the
data carrying signal, i.e. the nunber of infdrmation-bearing bits per unit
time, is lower than the bit transport rate i.e. the total nunber of bits

per unit time; thglerhehdsEWiiaFdn Qeﬂr&ggerﬁ' opiﬂe ﬁlé‘ttaﬁtyoéf ﬁé}%rrﬁi‘ﬁhﬁ ndfb K elemenﬁ

Ef fectively, the i nf or nat i on carryi ta has been nultiplexed wth
data. The durati oﬁe'&ratemalsmha/ﬁ'tﬁyaqu)Mwhswm'se:daﬁas@'gﬂtaﬂé cpdad; §r e dirstf

the bit trans port rdt@tviith addatnonm%flclia@&l 4 & sb&driddgrRap estt thef piliray | 31Visdtivio AN
there is provided a&garat us converting the bit transport rate of

si gnal,s carrying 8FEeRE) $%Pe€36?iét$“6'at‘ﬁ P EeHBE rTvee pyhich compyize data cpdedhahthe

rate and a secomd sedahg hitratd)ithe tappdtaRe domipAsiRg fa0feckivenmterase MaviAg nidafs for
second bit transpa rate fhe apparatus conprr{s 2‘8 a transmtter
interface conpri sPAGEHIGHNETPer thaireceivrdaigng| 5P 1Re A5t (tyee or He sesendtyRe<f1d ng

an original | ow bieats wsﬁw\te toathe detedfing me@nsifdii @hvértihg tarepioéd sigpdli@o a
signal by transco g Qe dtﬁ ﬁall coded data to data coded at the higher
bit rate, charact lg Tdnatt &Y% ransnitter interface conpri ses

i denti fyi ng nmeans (17) Aczordittetd a fsiitingspett bhthednvetidnr tigtel isgrofidddnsppaiagus|

i ncl udes a net el ene 2 0 t the ans rate;
low bit data r e!§°cro 0 "90&' ﬁ:a sf"i’é)'atgggf%ﬁ%?‘{/%'g?i fchihfsé ?’gf%ﬁf’ﬁ%ns
for converting the mo:g:l nighdr OVbitate Horatrapaidsionabe tisd dirsal blGﬂ!te, the apparatus
REPLACEMENT SHEET enti {4 ed t

hi gh bit transpor £ omprfsmgy gﬁ%ﬁ'v'?ﬂ/'"&{%l rpla\ﬁ:ag frhegnoﬁr deﬁec?m%é{\fq‘ Ir}el‘fgcﬂ\'
with additional dsigeslnoof ddirst tyge pambns)tfng tiste tmglngilmawedatahe mm rgte it eree

bit-rates of the gid@ el ndildta 20! {1 edflfiride :h@,gr% %uafi? ohéif Qr&w&a{&the

second bit transport rate, an ate CO sI on nmeans
(15 16) isr eb%oﬁ%ﬁooé rg@. tane meﬁmt nesgqnqge to the detection means for recovering the

original signal from received signals of the first type by transmitting only the coded
data and not the null data, and for converting received signals of the second type
by transcoding the coded data of the signal from the second bit-rate to data coded
at the first bit-rate.

20 The invention further embraces a telecommunications network including at
least two elements in accordance with one or more of these aspects operating at
the first bit-rate, at least one of which is a transmitting element and one of which
is a receiving element, {some or all of which may be capable of both transmitting
and receiving), and at least one element working at the second bit-rate.

25 Accordingly, a seventh aspect of the invention provides a telecommunications
network comprising a plurality of network elements, wherein a first group of the
plurality of network elements operate at a first bit-rate and a second group of the
plurality of network elements operate at a second, higher, bit-rate, and comprising

» network paths having a bit transport rate corresponding to the second bit-rate,

30 comprising means for identifying a call being made between members of the first

‘ group of elements, means for converting the original low bit transport rate signal of
such calls to a high bit transport rate signal by transmitting the original data of the
signal with null data, the combined bit-rates of the original data and the null data
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means (17) to convert the original |ow Qi r 3 signal only for
. . - THIS"SH Eiggﬁ& ! :

skgnal s whose onward routing (10, 20) ig no I ncl udi ng a
network el ement (23) operating at the filkkst h port jrate.

According to a fourth aspect of the invention, there is provided apparatus
for converting the bit transport rate of received signals to a first, |ow,
bit-rate fromavi,sﬁglg‘%l hi gher, bit-rate, for onward transm SsSpefichisoifie
first bit- rate; WQerised in that the apparatus conprises: a receivVving
i nterface having detection nmeans (27) for detecting whether the received
signal is of a first type conprising origina® data coded at the first
bit-rate with additional data, not formng part of the original data, or of

a second type Corewe&sdhemertb %dﬁ?écol-i@mtﬁeﬂm;aie iﬂamlmeﬁwﬂcmaihea cdfvbrsion
recodi ng neans responsive é@é to the detection neans for recovering
)

the original sigrfPcesf dgant &ignal: gj’ﬁﬁlas'eﬁ?“’Q’HBteffF?esf‘a‘f' mepgs fa fetrehng i ng

only the coded dahg cBibrdisH ploBEssatlehitiicaity sishdl, aind Mné P6r ﬂe&mﬁ@mm&uﬁans
(26, 25) for converting received signals of the secon tt%}/g transgnn i ng

the coded data of¢odae signd) by generating e ariginghgions et 1hg:fics B SHEMECUT he
first bit-rates the nuﬁbﬁal.frﬁaeﬂideaﬁfnéa%ﬁ Q@halwwta&aﬁ a tel ecomrrunl cati ons
network including at | east tw el enents |41eaa.ccord § % (r}s ff

t hese aspects operati ng‘ &pe i Heangprpent. (jhe _qegpination ; identilic vﬁ"@ﬁ" 9 5
transmtting el enmstivorknéleadt &dn B8 gRFfointedt by adepitifyinyg thel &mmnbpe (nsmber bemgal |
of which may be ca le both transmtt.i d.r | n

el ement worki ng a‘fgﬂf‘ﬁ 'F%&aﬁ?ﬁcfmb%? Pgﬁséb"q’g ik c@gw(r%ay taﬁglat'& g r?'%ﬂ & pggl of
t he invention prodivetsisn)ais in use by the called party, it is preferred that the destmatlon
REPLACEMENT S

t el ecomuni caﬁ:ésn'genr'fg'favt\bo"k s.B erformed %y éde[')‘f'{}'mgl tl}e act*ralng?s?%? onelv(gw%h tlss not
wherein a first gle@a?sa( Ig3he Gémtlma;lopl\ulrmlemuynb@f metdmﬂqu by| theeatling ppay. athis at
a first bit-rate g @amg%y%’egﬂ%ég&}e &g‘clﬁﬁﬁn MeH{rﬁéa'trBH lrpéo-%%hkmth a

el enent s operate at secon t-rate, the network conprising

net wor k pat hs (109w-m9wgnﬁolmv§tem@n§m'ﬁt theaicﬁlab‘éﬁsF'E%tl?Grﬂilﬂt‘Rfﬂ“o t he second

bit- rate, charact er icaféin sdriices sBEH as thie way&alting k(confﬁﬁﬁ“ Ibﬁaéing) also

identification _neans (17, 27) for_identi I
15 reqmre( the’' use o)f the 64 kbit/s functlo%alttv o? tLe sw:tcﬁ Agaln, this can bs

accomodated by linking the cali-type identification to the switching control system.

At the receiving end, the determination of the signal type received can be
performed by identifying the telephone number of the originating terminal.

Preferably each frame of the first, low bit-rate signal is loaded as part of a

20 frame in a high bit-rate signal, the remaining parts of the frame being filled with
null data, the signal carrying an identifier to indicate that the signal has been so
converted for transmission through the high bit transport rate network.

At the receiving end, the presence or absence of the identifier in the
received signal can then be detected; the presence of the identifier indicates that

25 each frame of the low bit-rate signal is loaded as part of a frame in a high bit-rate
signal, the remaining parts of the frame being filled with null data.

In a preferred embodiment each frame of the first low bit-rate signal is
loaded as part of a frame in the high bit transport rate signal, the remaining parts
of the frame being filled with null data (an operation known as ‘bit stuffing’). The

30 null data may include an identifier to indicate that the signal has been converted in
this way for transmission through the high bit transport network, rather than
undergoing full re-coding as .a high bit-rate coded signal. The identifier may be a
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bet ween nenbers of the first group of elements, neans (18) for converting
the original low bit transport rate signal of calls identified by the
identification nmeans (17) as being made between nenbers of the first group
of elements (23) to a high bit transport rate signal by transmtting the
original data of the signal with additional data not form ng part of the
original data, tyg | ned bit-rates of the original data andpgheneseirio
additional data corresponding to the second bit transport rate, the

addi tional data including a conversion process identification signal; and a
receiver interface having neans (27) for det%ctlng t he conversion process

I dentification signal, and neans (28) for recovering the ori.ginal coded

si gnal by gener atdamgg-t-hee .aédtw Néignab getobnigdbid by fal redeivitigl netvddik Pelerhenitalag
wi t hout the additional’ gata i f. suc |dent I ficati onh S"Pa‘tr\ﬁl I s detected.
In one arrangemerf®™eRPRAHEIP P RSTWSHK elemERt PREFBUL B A% L% ansmitting

net wor k el enent ca‘n beAnﬁédghr a&&nbad lbdlﬁﬁrt witw referéice td @l ¢Phmits tmmbeb-tls
being called. ossibility.that, a number. t | af i on

service (e.g. Ca|ﬁ°"‘6ﬁf§}g? sfP{)r‘ffmf“é'"Pﬁt'% ePep h% mekilp SYSER £0d 9 fix¢ Retwor
preferred that &t Hesmspuhﬁatmhedjeaﬁphbne:aéuv\mnk); shepinwémtiomeid &thablertbl foyteng
the actual desti ng ot neces | t| se
nunber was di al | u?)t"m? he eé%llap |I 65%"? code % 3 'gw;rr\ﬁté;agé(’: teg\?’edp%ﬁ oVeF an
perform ng the desttermmtatemarrdermefawatam @n hlghelcblt transport rate, to be recewed at a

REPLACEMENT SHEE 85 has GEHRE&IdnAR
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a switching cont -rl;o?ewse%? gang, 2t e I?w?r bif-fate ag?'ﬁénveagos?lanat Fon o? t&r?e e

Certain services ssighal issta be evrievayemmhh itwg iffteumddiate poiated thgicompled smd-to-

require the ua% OJndtrPLﬁF lfghy brsl,"t tfréhgﬁéri ?ﬂ@lﬂuE )d/se n{lm % SHel Siverfil@ddbo hl%fEH["ls ng

can be acconodat ed ITication to the sw
control system blt—rate For example, in a cellular radlo system a call to a fixed telephone may be

. routed from the mobile switching centre cliose to the mobile unit, through a second
mobile switching centl.'e. and enter the fixed (PSTN)} nestwork through the second
mobile switching centre. The transmission between the mobile switching centres

15 can be carried at the lower bit transport rate, conversion to 64kbit/s A-Law
coding used on the PSTN only taking place at the mobile switching centre through
which the call enters the PSTN. This reduces the capacity required by the fixed
transmission links of the cellular radio network. The term “network element”, as
used in this specification is therefore to be read as embracing intermediate

20 elements and not necessarily the ultimate origin or ultimate destination of a call.
The high bit transport rate may be used between two high-bit-rate switching
centres (exchanges), or it may be used on the routing through a single such centre,
and the term “network path” should be construed accordingly.

By the method of the invention, low data rate network elements of the

25 first group can communicate with standard high bit-rate elements of the second
group, since the method of the invention identifies whether a call is being made
between two members of the first group of elements. If a call is made from a low
bit-rate element to a high bit-rate element, the call will be coded to the high bit-rate

. in the conventional manner. Similarly if a call is made from a high bit-rate element

30 to a low bit-rate element the call will be coded to the lower bit-rate in the

’ conventional manner by the receiving element interface. This is not possible in the

prior art arrangement discussed above.



At the receiving end, the determ nation of the signal type received can be
performed by identifying the tel ephone nunber of the originating termnal.
Preferably each frame of the first, lowbit-rate signal is | oaded as part
of a frame in a high bit-rate signal, the remaining parts of the frane
being filled with null data, the signal carrying an identifier to indicate

that the signal W@ so converted for transm ssion throughpkpRgeéeidi t
K.

transport rate ne At the receiving end, the presence or
absence of the identifier in the received signal can then be detected; the
presence of the identifier indicates that eac® frane of the low bit-rate
signal is |oaded as part of a franme in a high bit-rate signal, the

remai ning parts of the He?r%ﬁ“ar@@thﬂ&nrﬁtr{té Sf eV ihleritidh wittlBd further described) b way
preferred enbodi nent each frane of the first low bit- rate signal 1s’|oaded

as part of a fran8f prample withyisfessnce to thesasspmpanying dspwings in whigh:r enmi ni ng

parts of the frane bei nﬂ?nfrleH' Sibwd & Rribliblke fiahgerhé FOPBHettrdrRMissRAVEE & Signal
"bit-stuffing'). The null data nmay include an identifier to Indicate that

the signal has be#RM:dmpbia it thiougip Sighejt-raty netyaHSRETNY: on t hrough the high
bit transport network, FigirBer shdWdNa PRSE LS UridBigériiért 16 theCtPdHsibsdh G @'sfyﬂal
bit-rate coded S|%_|nal. The identifier may be a . . WO 97/ 04610
PCT/ GB96/ 01710 rough a high bit-rate network to a low bit-rate mobile unit. g

calling-line identity srigual 3 BR0YUINS APpdratty acdoddify o hen Ghvimtibn Sfop Nt
as correspondh_nﬁ to.a n?twork el enent ogoer%ti nﬁ% atb.l%’he.l ow bit-rate.

Al t hough descri beBEPSHPOT FIOPEF SERYRED TP 1PV SRS, abile U5, R, Petveen-one
conversion for coswhinttedridcnhigtebineatdurit, tvdibie a hightbiremmatwork xed network 5
(PSTN: public gqv: t ched & lI",gp one ne vgg the i Qyentioneis ?RE‘I:l cable.to

ot her situ ons whet e an init iqtéﬁ %'Tl%'ﬁ%\‘f EBPeT A a °If0\a/ve ||?i'-'9 ab e
to be carried oveincamporating ithet isvemtidn.at e carrier, operating at a higher bit
transport rate, to be rgagl \wefl A, showing the procedures carried out in the switching
centre of Figure 4.
Figures 1 and 2 are described above in relation to the prior art. The
15 apparatus of Figure 1 comprises a mobile unit comprising a sound source 11, {e.g.
a microphone), a coder 12, and a transcoder 13, for conversion of signals
between one coding system and another, connected by an air interface 14 and a
multichanne! connection 18 to a mobile switching centre uplink unit in which are
two further transcoders 15, 16. The uplink unit is connected to a switch 10 for
20 connecting to a switched network 20.

The apparatus of Figure 2 comprises a mobile unit having a sound
generator 21, {e.g. a loudspeaker), a decoder 22, and a transcoder 23, for
conversion of signals between one coding system and another, the mobile unit
being connected by an air interface 24 and a multichannel connection 29 to a

25 mobile switching centre downlink unit in which are two further transcoders 25, 26.
The downlink unit is connected to a switch 10 for connection to a switched
network 20,

The apparatus of Figure 3 is largely the same as that of Figures 1 and 2,

except for a number of additional components, and like components are identified

30 by like reference numerals in these three figures. The apparatus shown in Figure 3
. comprises a mobile unit comprising a sound source 11, {e.g. 2 microphone), a
coder 12, and a transcoder 13, for conversion of signals between one coding

system and another, connected by an air interface 14 and a multichannel



recei ver operating at the lower bit-rate. This invention also has

application where a signal is to be carried between two internediate

points of the conplete end-to- 10 end route at a lower bit transport rate,
but is ultimately to be converted to a higher bit-rate. For exanple, in
a cellular radio systema call to a fixed tel ephone may be routed from

the._nobil e svm'tcw nsEbt e close to the nobile unit, through ceB&§061710
nobi | e switching centre, and enter the fixed (PSTN) network through the

second - nobil e switching centre. The transm ssion between the nobile
swi tching centres 15 can be carried at the I1ldwer bit transport rate,
conversion to 64kbit/s A-Law codi ng used on the PSTN only taking pl ace

at the nobile swi hs&ueeaorcmlidsntohn@swd@chmg céhﬂb%Ilﬂil&\fhltciﬁ|vllh|ﬁﬂflﬁfeslsfaf'ﬁlll?ﬁﬂ\l
Thi s reduces the caﬁam ty I‘EQHI red b

the cellul ar radi BFeREMIEW durther a"ﬁ‘é‘l‘\ﬁﬁrﬁfeﬁser‘?e?ﬁ ‘t“rf}gygsangugéla‘"ﬁcﬁ 1t91| s
slpeci ficati gn is f&rewﬁeustmgttb Eesm&ftddaﬁetm 20j ragd Itltern‘imibafj\ﬁtd}ﬂ\g centre f
el enents and not ar| ul timte or . te destij nation o
o oS and ot SRRy il Bre 8 e sodtishh 270 o MR HTPUE 29, ' N
hi gh-bit-rate 5 fmfhengransmdeanﬂﬁ,e&ﬁ( e«shram@gme 2, othei éppasspusd of URigule OB dldve
routing through a centr.e " r "

9 9 %haccor dl Eve umrt having a s%ﬂngdségﬁqngtglr hg%&‘(’)\? IFH%%Egker), a

shoul d be construé
i nvention, | ow datecodat 22, na;tdvmrhnacbéerem sfootor!\deesm@ﬁof sﬁ@naﬁt bgtwegn ecrncoding

communi cate w th g*s?%lﬂ%g afbfil lPr\etm Bty Gél??%u;] chn@ltel BG a?» iﬂfL ace 22%%3:6

since the nethod e I nvention ent| et her a ca el ng na
bet ween two nenbemltbhanﬂ#bctffm@tonm;ﬁ mbbﬁsl savitshing centfe aowldink uns made from

alow — Dbit-fgle el eipibigosdedll D Blobichifh HetdMibment 6t ERlde .Wa{.ém Rve

coded to the high bit- conventi onal manner. Srm |
call is nade fronthe birgh réfietencentngmetaisnefigur@(t shows ih cliadndromatia doral @mmbiie{ he

cal | will be COdegwft&nrﬁn'&enltrP%ﬁ\pmﬁﬁ £ Afch Mol Mose %atg Q\m‘%d Rl iTBARBR/sDY

the receiving el enent intertace S 1S not possi prior art
arrangenent di SCUuSYBgCeR &9 @ network 20 which alswgquggg@@ kb:tls The switch 10 is also

PCT/ G896/ 01710 connected to a network 30 whrch operates at 16 kbit/s and l@ a mobﬂe radio
Exenpl ary enbodi ments of the invention will be further describ

|
of exanpi e, with PEOrkPRsE stagon & 24 Myrh LMyReRgs at ‘o Rityats coding; E'FP °peyates &
Figure 1 shows a ghel BiveRbit-rété loANGEKBNS. 1hQjradtide, theRN&BLIS Tofmallyf belséietin dase

froma nobile unit hro bi t-rate, networ PSTN).. -
Figure 2 shows a ecﬁ?‘r%gﬁ jtchy i this | Yavy r@ﬁé’ﬁi |gt§?f8%e i?’zﬁ Wdythg 16
t hrough a hi gh bi kbltlabmemdimokaﬁemoané@w ti the isaiteh MO bhroeghuai ¢all-type reeogniser

Figure 3 shows an, QP,Rﬁ; &?es .ﬁgo%E géjﬂgﬂlchttthe wifbhery t)hpangL %fthc%rréeblt stuffer 18 or

transm ssi on of S|gna -rate no , et ween
one such u#@t aaerpder Th/G6, dvcerdingtte thmivee of lselb fepis passingfrdmh ther switch 10 to

network. 10 - the el Gldkibn 4 an&récgha&am&e% thiREE s SRl-Gbk Rtoflise? 27 and
switching centre I ncorporating t I nventi on.
then, according to the type of call, through either a bit stripper 28 or a recoder

25/26. Calls passing from the switch 10 to the 16 kbit/s network air interface 30 are
routed through a call-type recogniser 37 and then, according to the type of call,
25 through either a bit stripper 38 or a recoder 35/36. Calls passing to or from the 64
kbit/s network 20 undergo no intermediate transcoding or other conversion process,
being handled directly by the switch 10.
The operation of the system of figure 3 according to the invention will
' now be described. As in the prior art arrangement shown in Figure 1, the sound
30 source 11 produces an analogue output which is sampled in a coder 12 by a
‘ suitable process such as A-law coding. The output from this coder 12 is fed to a
transcoder 13 which codes the A-Law coding into the Low Bit-rate system. The

. output from the transcoder 13 is then transmitted over the air interface 14



- ' Figure 5 is a table showi ng the procedures carried out in the

swi t chi ng centre of Figure 4. Figures 1 and 2 are described
above in relation to the prior art. The 15 apparatus of Figure 1 conprises
a nobile unit conprising a sound source 11, (e.qg. a mcrophone), a
coder 12, and a transcoder 13, for conversion of signals bet ween one
coding system an r, connected by an air interface 14 angcf/Gpo6o1710
mul ti channel connection 19 to a nobile switching centre uplink unit in

whi ch are two further transcoders 15, 16. The uplink unit is connected
to a switch 10 for 20 connecting to a switchH@d network 20. The
apparatus of Figure 2 conprises a nobile unit having a sound gener at or

21, (e.g. a |oudspeavedh)a nfdbile GRit @hd 22 bastNstaflor, drANER Bver 4330 cRénnel 2Mbitss
conversion of signals between one coding system and another, the nobile

uni t bei ng coMRink: 1Y cayresting jthe |bH§°eF¥aHE'é to she; meblle switchipg femies. At the

connection 29 to @noble sméhﬂgece‘iwetéiﬁhmoa‘éinﬁat%hsanMérﬁ\htnmsue% eabh ¥hineniy e
two further transcoders The downlink unit is connected to a

switch 10 for conﬁé&‘?'ﬁ’%ﬁ'"’t‘*&"’? ingg feusctpkbit/s ghapgly (o one shown). In a deppgure

appar atus of Fi guf@mdthe %nb.aérgeﬂryngbh@nﬁarﬁg@é 1! dth &fthéﬂegmamasllsa@ﬁ féd to a
except for a number of ad |t_r€onal nponents, and |ike cogFonents are

i dentified 30 byr?*ﬂ'@s‘?’e# ﬁ(‘f%”ﬁﬂ'ﬁ%’r }ﬂ ideptifias ihe destination pf g GRlkJt mpy anake

appar at us shown i nsébhthetutber diallePy tr&e@semnmbndeamynwhemammbicﬁbmnaw aseind
source 11, (e.g. ni cr pphone) , tran oder
conversion of si gg%WE'aLbe’t W@gf??' day bgdaﬁerférmmano&;g.peﬁ?%tng 'Qﬂ St s grﬁfe@'ﬁed
by an air interf aaser4).aHowevenLihkiveérasintke dialled number may hiV@ 2T P 4Gl diversion
PCT/ GB96/ 01710 1. .
connection 19 19 & Ao8miael g the fixed neawerk vhigh is ROt Ri'ewibiErais icletﬁmf‘ﬂté‘?“e The 4
call -type recgwesersnaét;ontssvalsb posditde, it mdithabel oses of ', 641 it/ dértinatiinufaker

18 and a switch 19werted 5195mﬁ§%gﬁ’ﬁc{ol agatl&t% weithi mk&f&ﬁ%@@ér&ﬂélg %sDPar@QPtI'Fe calt

nobi |l e switching cent are a
recogni ser 27, a B‘Ftt”PsEfP‘Fﬁﬁ'B@rv thegrecogniser id is SOWR"P%M the aws;elmcwgntmsvsmn As

in Figure 2, t he ?&ﬂﬁi’gaﬁéﬂﬁ opfthé: @HER 13 @ ﬁl@ntuf th&%Hﬂ"aI ags‘im@tlé'ﬂ)gf hige L4l tas
havi ng a sound ener at or | ouds r), oder 22, and a

transcoder 23, 19 ofistief ey F%“Wg%'l Jeiled dvy Wé'éﬁa@ﬁé’f 66%”"% if the cajlrequiesnd

anot her, the nobi ksctidralityoRig) G meﬁdee:shdgy) ﬁn.cmlréqunreé Q&d 8f @ 62kbAR Gurction
nmul ti channel connecg '

29 to SW. I centre wnl j nk uni t
In Figure 4 featul® '"égﬁﬂf)tﬁ"%'tth's f%ﬂs‘b'ﬂﬁ'btgleﬁé’ﬁtt DRI 293“‘%#655!‘? At ot
the sane ref er enctherawiehfrktiohaliyn @, 4 whcuisablenfod tredistutiing prdcedursa Db | e

Sui tehing centre coMDrANdedlh (9Mabe WHPSSs IRER Kb 18 SARET 2167

kbit/s, connected to a n SO operates at 6
switch 10 is af@okbit/s tespingtien t?da P'@ swffeeﬂamktlm dmtrd:shtoOtpersaleteb 18t b\&l&ﬂl&bﬂt/ s

and to a nobile raiwanscoders 15, 16 which-are only used for calls nat so identified. When a call
is established between two mobile users 11, 21 the recogniser 17 identifies such a
call, for example by number recognition in the call set up phase and diverts the
signal received over the air interface 14 to a bit stuffer 18. The bit stuffer 18
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every bit received over the air interface. The distribution of the bits may be
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grouped in pairs, with six null bits between each pair. The null bits may be random
numbers, but preferably include a recognisable pattern which can be detected by a

30 second recogniser 27.
By "bit stuffing”" in this way a 64 kbit/s signal bit transport rate can be
generated from a 16 kbit/s data rate signal with minimai signal processing and
without the need to transcode to A-law and back. This uprated 84 kbit/s signal is
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function signal, whether generated by the bit stripper 28 or the transcoders 26, 25, is then
carried, over a thirty channel multiplexed downlink 29 and the air interface 24, to a

25 mobile unit in which this low bit-rate signal is transcoded to A Law by the

transcoder 23 and then decoded to produce an analogue audio signal by the

decoder 22. This analogue signal drives the loudspeaker 21. As with the uplink
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16 kbit/s signal has error correction bits added for passage over the radio interface.
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within the network, this is also identified by the recogniser 17, under the
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transcoder 26 as destinatien mfitbe call.tforexamie by nitlerofyifg ther aet@orkTtegmination being
called. Alternatively, and preferably, it may be controlled by the switch 10. This
25 allows call diversion and other number transiation facilities to be accomodated. The
switch 10 routes the call either to the 64 kbit/s network 20, to the 16 kbit/s
network 30 or to a transmitting base station 24. If the two parties 1o a call are in
the same celi of the cellular network, the transmitting base station may be the same
base station as the receiving base station 14, as shown, but it will more typically be
30 a different base station. {Only one base station is shown in the figure, for clarity).
The call recogniser 17 routes any call intended either for a local base station 24, or
for routing by the 16 kbit/s network 30, by way of the bit stuffer 18. Any call which
is to be routed by the 64 kbit/s network 20, but ultimately destined for a 16 kbit/s



trans:'coder' 26 transcodes such signals to A-Law, and the transcoder 25 then
transcodes the A-Law signal to a low bit-rate (16 kbit/s) signal. The 16

kbit/s signal, whether generated by the bit stripper 28 or the
transcoders 26, 25, is then carried, over a thirty channel multipl exed
downlink 29 and the air interface 24, to a 25 nobile unit in which this

| ow bit-rate siggy 1 ranscoded to A Law by the t r anscodeeTiiBogoi10

t hen decoded to produce an anal ogue audi o signal by the decoder 22.
Thi s anal ogue signal drives the | oudspeaker 21 As with the uplink 19,
the-signals carried over the downlink 29 are'Rornally nultipl exed. Again,
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station 14/ 24 botﬂl!etlm#mrrsts;erarrdcogaﬁeblvefsomatﬂ!ﬂofosmgwfaﬂs-'. signd oreceivedc dy| the
traffic to the Qaer 87344 on 14 is first received in a call recogniser
17 fromwhich it s Touted €ither 20 to a bit stuffer 18 or to a recoder
15/ 16 as is dékribed &beesoppniser 221 87 ideptifigsghe signaty gA heingdin nppmah highbitirate
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the swtch 10. Thcliescoder 26 and A-Law to low bit-rate coder 25 described with reference to Figure 3
25 above. The recoding process firstly transcodes the 64 kbit/s signal to the standard
A-Law system as described above with reference to Figure 3, and then from A-Law
to the low bit-rate system suitable for transmission over the 16 kbit/s network 30 or
over the air interface from the base station transmitte.r 24.
If the recogniser 27, 37 identifies the signal as being in bit stuffed form,
30 either recognising characteristics of that format, or by means of a calling line identity
or similar control signal received from the switch 10, the signal is sent to a bit
stripper 28, 38 for removal of the surplus digits and onward transmission to the 16

kbit/s network or base station transmitter 24.



25 allows call diversion and other nunber translation facilities to be
acconodat ed. The swtch 10 routes the call either to the 64 kbit/s
network 20, to the 16 kbit/s network 30 or to a transnmitting base
station 24. If the two parties to a call are in the sane cell of the
cellular network, the transmtting base station nmay be the sane base
station as the rq&,eya, Hi base station 14, as shown, but it w | pctvaBes01710
typically be 30 erent base station. (Only one base station is shown
in the figure, for clarity). The cal | qggnl ser 17 routes any call

I ntended either for a | ocal base station 24 for routing by the 16
kbit/s network 30, by way of the bit stuffer 18. Any call which is to
be routed by the 64 kbiThednahile switehinzocentratas gesarinert with referepentagFiguse 4callews
kbit/s
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30 In ali other cases the call is routed by the recogniser 17 to the bit stuffer 18,
so that the 64 kbit/s signal to be handled by the switch 10 is in bit-stuffed form. If
the signal is output through either of the outputs 31, 32, (for transmission over the
16 kbit/s ngtwork 30 or to the 16 kbit/s transmitter 24), the output signal is
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switch 10, the signal is sent to a bit stripper 28, 38 for renoval of
the surplus digits and onward transm ssion to the 16 kbit/s network or
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kbit/s out put 33 i Nt 0 tMehetedskbii 4 64 kbit/s codientional?Edded signal received by thet dwiitch

final destinati On18 vér %e e#workszoa 1ts g'\ bsnéﬁksbo&t/g&t ¥’g’c‘mhg%5i‘ji‘?§'°t"ﬁ'e§'g‘| ?f the

In all other cases the I ser
stuffer 18, 20 s@utptlltat311; h’v‘é l@ﬁﬁldd)wt # §Sskbgfvadesvoatbe Ha i@ the doded frematipt the 10

is in bit-stuffedgfQim ideftified by the identifier 27, 37 and the signal routed by way of the
recoders 25/26, 35/36 for conversion to the 16 kbit/s format as described above for
onward transmission to the base station 24 or 16 kbit/s network 30. A 64 kbit/s
conventionally coded signal received from the network 20 by the switch 10 which is
25 to be retransmitted at the 64 kbit/s rate requires no conversion, being switched
throughout at 64 kbit/s.

Signals are only carried over the 64 khit/s network 20 in bit stuffed form if
they are to be carried over a 16 kbit/s section at some subsequent stage. It follows
that there is no need for provision in the 64 kbit/s output 33 from the switch 10 to

30 recognise the type of signal. If it is bit stuffed, it will be converted on arrival at its
16 kbit/s destination. If it is not intended for 2 16 kbit/s destination, it will already
be in 64 kbit/s coded format, having aiready been transcoded to that format at the

originating switch if necessary.



the si gnal is output through either of the outputs 31, 32, (for

tr-ansm ssi on over the 16 kbit/s network 30 or to the 16 kbit/s
transmtter 24), the-.output signal is WO 97/ 04610
PCT/ GB96/ 01710 17

recogni sed as a bit stuffed signal by the recogniser 27 or 37 and bit
stripped by the wo%ﬂ‘kmstl’l pper 28 or 38 for onward transm SsSipCT/GBY6/61710
kbit/s signal. If t signal is to be transmitted to a 16 kbit/s renote
termnal by way of the 64 kbit/s network the, signal remains inits bit
stuffed format the output 33 into the 64 kbit/s network 20, 5 and wll be
recogni sed at the destipnation switch as being in bit stuffed formin the
manner which is to be dBd0fiekuy that spme of the mobile switching centees qopnected g the
stuffed signal reaeiweek zbraum&ﬁﬁav@%lébm /sﬁ:fﬂ’r@t mndv Z&n ahall to orSrdmauch 2
handl ed, still in its 64 it/s bit stuffed f ESWIthagl}g and t hen
output to one of FYBCRIR ﬁﬁﬁtge 'Slha"g'fdlté’aﬁ'lenﬁ”‘f "lgh‘ée 'BS PhiFiauEes 2 38 1%k 38 Pnor
to a I16 10b kbi t / srdirdecal] ff hedBeodidd td BEfroR @ROB4 REIt/S sydtem. JheiretRBhisdry 1727,
signal as bein

a ffe signal and route. it by way of one of the
bit strippers 25’?65?&?\7 44 l"’g”'g any °%T6 °E]L$‘f")%t°s‘¥ d??ﬂ?/ a FS‘}W° flamgnt
transm ssion to tbﬁerbmtsmablt/@n 24 or network 30. I f the

i gnal ived f he 64 kbit/ 64 kbit/s bi ffed
Si Onal and 15 to be tr aAuehrid B BREARES Byrueyeoft Padepiolndy Shbrabl gl 1, -

16 15 Kkbit/s renmbigberdesismisaton dit-rategnel, theteemtlbknecmay iteelf bédmultiplexedhevith
sw tch 10 and bac%thers InL eJehePpl%Pé(béothﬁ O‘pq;\tpﬂgé% %ﬁev\frérﬁ IoﬂnXlt rate of a
conversion, remainrng in t hrou I'tsS passage

t hrough t he nolR | eowtlm RETN: eystere is 64 kbit/s. I n the case of a 64
kbit/s conventional l y eﬂveﬂtlgna\las I gr‘:r"d\é :bQH v&:&ere%r{cgmo slgna%slpocQMQISIrIghe

network 20, if the s I's output fromthe swtch over one
outputs 31, 32 | e#h ?rg'ttpol-%" $ED in/ascerdandenith e GSM stmdanddGlobaleystemm dert

of the . si gnal pMobitd €6Mbubicsifbnb¥o Cert deﬂtﬂ) Jdi®bughlit ishbt Bffled BLthN ﬂ}}?ém
routed by way of the recoders 25/26, 35/36 for conversion to the

kbitls format as 8% B?thP@d’S&‘l’JtSV@“ﬂGFm“ withn (g5 5aPRIS Mg 3 Bit jRear Goging SM%E@

station 24 or 1% kbithd U- m&vwﬁtkmSOrheAAfiAmkbha l\BLaw sySw@méctsel ObgBrithmic0 tasd
signal received fromthe network 20 i

)é therg@vmtﬁh 10 which ist. 25 lto!bg
retransnitted at FYRMEFIIAIPIES 1 8RG0dP A0k PFRRISS: I NSRS, Y" 8 FUBERYY BYRIE d¥ed
t hroughout at 64 ldvv tahwplitude signals and few@r Joahigher emplitkde signats.edrhisy effedtively64
kbit/s network 20 i t uf f for.m i .1 ed ra
16 kbit/s section J‘{Llés%o%]r%'%s&é aé‘g‘gubeerﬂwen tfo aeu'et t? &FE @E"r\/’\?es‘D hbfl pﬁ}v&%tg {"%rﬁér%yl S
no need for provi 8 encdder pledudds trkebsarvisaroawpmf dassomprom £ 18 bitlineamentodero AQ

recogni se the idpﬁa\pfcoaécﬂr@lused i Eu}ode atd U- Ia%tr %L £fd) cb&ec‘é"alslusmmqg@\/ﬁ'ﬂ% on

arrival at its t/s destlination. is not intended for a
kbit/s destinati orlapqnt uw #"lghféu ditiergyt 'ogar'th@@ ‘I%"M"S@tﬁ’lﬁi‘s coded format,
havi ng al ready been transcoded to that format at the originating

swtch if necessary.
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In the event that sonme of the nobile sw Jnnected to the
network 20 do not have the bit stuffing facility, then a call to or from
such a switching centre is handled by the switching centres of Figures
3 and 4 as an w&iﬁ&&iﬂry call, to be recoded to or fromthe GErBIsHEI0
system The recognisers 17, 27, 5 37 treat such calls as they woul d any
other call going to or froma network el enent operatiﬁg at—64 !/hif/':_

It shoul d be recognised that parts of the netWor k

hi gher transmission bit-rates, e.g. the 64 kbi t/s I i ne may]'ﬁﬂ ﬂ,'"lﬂﬂ"ll”“"l .
mul ti pl exed with ot hers. However, at Plﬂglgg)l nt of int -

transm ssion bit-rate of a 10 conventiona IN systemis 64 kbit/s. :
The invention has been described with reference to signals coded using

the 8-bit A-Law syustem AimetAsS of FARSRItiNG Qgﬁmc&wsﬂgam a&nﬁ ddde@lRla fAYRLEM
f or Mobi l e Communi cations to CCITT G 71 1 al tho is not limted

to this system  Uanslfingsy nefwork o plement o Pgratipg or?tvm*i h "?torb'é?é?rpl verhed 13
bit linear codi8g telyciniinidations netGork-gaAN dpyftifgnar Bweeébrhaw.gmd bit-ta%Vto a

systens use 'l ogar,thm.c' e uanti sation Sg al es . to encode )
sanpl es. This gi vaESHRsFRD aﬁ%'f §<l§ﬂegﬁ qhg\;%ﬁgnapgr? element bging Ane; 9 lﬂjgmﬁ"%af s
and fewer for higheseivingphétivatle eRh@ats, Swhefélh S €ifst @edupv et the pluraimab:lf erscdmniga
detail to be given u ers_in tel ephgne caonversation nse

encoder produces { ﬁéwosfgﬁ%mg?}&ﬂ?ﬁa& atdﬁhgtnésrtt%ﬁgﬂtea?ggg SPLO oy AP pg‘ﬁﬂ'é‘ﬂgfr
A- 20 Law codecs memdelemer&slropeme antchelh Isesond rit-rb@y) theociethvd aompeising ithe

t he USA and Japan, cuse slightly different |ogarithm c quantising

scal es. 10° steps of: 19

CLAI M5 1. A nietérodhing, for am srigihal idatg-carrging|signelb npdeds enthedirsy tidakey

coded data from Q1o be tlta['o&ﬁﬁgb tfrtolnpg'\e SLnRY: tlfing 'néﬁm’& el(eA\%)\t RPEL gétlnggoﬁaketevork

first bit-rate, ove
element whether the destiantion network element is one of the first group of

receiving network elements or one of the second group of receiving network
15 elements, and '

(a) when the destination network element is one of the first group,

generating a signal having a bit transport rate corresponding to the second, higher

bit-rate, comprising the original digitally coded data and additional null data and

(b} when the destination network element is one of the second group,
20 generating a Signal comprising data coded at the second bit-rate,

and in either case transmitting the resulting signal.

2. A method according to claim 1, in which the destination identification at
the transmitting network element is performed by identifying the telephone number
25 dialled by the party originating the call.

3. A method according to claim 1 or claim 2 in which the destination
identification is performed by co-operation with a switching control system to
N identify the actual destination of the call.
30 _
‘ 4, A method according to claim 1, 2 or 3, in which each frame of the first,
low bit-rate signal i; loaded as part of 2 frame in a high bit-rate signaf, the

remaining parts of the frame being filled with null data, the signal carrying an
oo e T R
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5 tel ecommuni cations network path (1 econd her

bit-rate to a destination netvvork} %Q?Mr&é# E’\Tinat | w!ﬁuﬁuﬂm"“uml I“I
bei ng one of a plurality of recei n bl ene

group (23) of the plurality of receiving network el enents operate at

the first bit-rate and a sécond group (20) of the plurality of

receiving el ene oate at the a second bit-rate, the net hﬂzﬂydﬁmnm
conprising the s eps o determ ning, for an original

dat a-carrying signal coded at the first bit-rate to be transmtted from
the.transmtting network el enent (13) to a dtination net wor k el enent
(20, 23), whether the destination network elenent is one of the first

group of receivi mmémnkm&&t@m&ﬁe @gnw% i5¥fen tsb @omer1ed dorQransrissibn tiweeghy i Ng
15 network elenments, an a) when the destination network el ement

(23) is one of tHhe pP?ﬂ"ﬁﬂ“&QﬂS‘ rate netWatker ati ng a signal having a bit

transport rate corresponding to the second, higher bit-rate, conprising
the original digitally coded data and addltlon | data not formng . .part
of the original data aftdmethod agpording, oo laim, 4. dglaf?'?\éﬁ? d‘ﬁ%ﬁ?’ﬁ&%\"@%ﬁ'ﬁ%
(20) is one of 5t h@en®ieEsignhl HeAtiiging the n@RBEN RErhing feons indithlthe caliriginateg. dat a

coded at the second bit-rate, and in either case transmtting
the resulting signal. 2. A nmet hod according to claim1l1, in which
t he destination iglenti A raethod acavrdidtbtd diaimt S.anbm|tltthmgiemﬁenm¢arr@ddsmm ngls
performed by idengif. t.he t nunmber dialled by the party (11)
originating the crg# %Sé}%d '"%fft?angg‘hs%ﬂﬁ thod according to claim 1 or claim
2 in which the destination identification is perforned by co-operation

with a swt Ch'1Bg Fontr Ql mEthad %Pbéri]epgtmb%lgff)‘lgls, Egﬁ;msfntgydlél{WV R6deddatal Gt tal firdd | ON

of the call.
REPLACEMVENT SHEEDit-rate, from signals at a second, higher, bit-rate received over a

REPLACEMENT  SHEE kgiecommunicationé network 'ﬁaWGMmQCEHW §icB8d tmgK& bithals frmOsn 3
in which each frane of the first, | ow bit-rate swg}; is | paded %? gart

of a frame in a Hfginating nerwerk Sslement, the, originatinge AEtwWor dejng PR

being filled wt lbmdﬁivtdf@rraa&mﬁmgaaembm &em vtk dily laflystadioup of thel @kality ef t o
i ndi cate that the si een so converted for tr.ehnsm ssion.t hrou p
whic IIJ'% Y

nal has
the high bit ! aﬁ%ﬁ?ﬁ&fm?%t"@“’ﬁ@{‘ vﬁ?’ReTi@f"e'ate sign FOMRISR o8 809
to claim 4, whercoded atithei fitetivatel with atiditiénat abil dengjahd asecond group of the plurality

of network elements generate signals which comprise data coded at the second
bit-rate, the method comprising the steps of:
determining whether a signal received over the network path having a bit
20 transport rate corresponding to the second bit-rate comprises data coded at the
second bit-rate or data coded at the first bit-rate with said null data added, and

{a) when the data is coded at the second bit-rate, transcoding it to a signal
coded at the first bit-rate; and _
(b) when the signal is coded at the first bit-rate with said null data added,

25 removing the null data to reconstitute the original signal.

8. A method according to claim 7, in which the determination of the signal
type received is performed by identifying the telephone number of the originating
terminal.

30
9. A method according to claim 7 or 8, the method comprises the recognition
of the presence or absence of an identifier in the received signal, the presence of

which indicates that each frame of the low bit-rate signal is loaded as part of a

is Sheet Has Been Re laced
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ident‘ity signal identifying the networ p—term-pal—3——Hr om whi ch the call

originates. 10 6. A met hod acc )WH|S1§HEET UA&lBrElE-N

identifier is carried in the addi t { onal Rf&lLACEDlserted i n lmﬂl "mn“" "Ill |”|I|
transm ssi on. 7. A met hod of =generating signal s

digitally coded data, at a first bit-rate, from S|gnals at a

second, higher, wdjdv}oaélﬁte received over a 1 5 telecomuni caicriidenirio

net wor k path (10) operating at a second, higher, bit-rate from an

originating network el enent, the originating network el enent being one of a
plurality of transmtting network el enents, whkrein a first group (15-19)
of the plurality of transmtting network el ements generate signals

whi ch conpri se t h@rame in0d highbitLraté24igna?, 08 Jerdhininb patis! ¥ thé IHathe uerhg filled with
conmbi nation with adﬁltlonal data, and a 20 second group (20) of the

plurality of netwdV dg%eerent s generate signals which conprise the
original data coded at the second bit-rate, the rret hod conprising the
steps of:

et erm._ni ng whet her cei,ved oyer
network path (10) Ravi ng method Elff’g'd{“lgaﬁ?sﬂ@f"t % ’E’Br §S'B?J'H%F il Pocap'ﬁg"'"e
second bi t - r at e5c ddeptityssignall ileatifging able aétwtohete&ﬁmalsm mchidhi the call ariginatedat a
coded at the first bit-rate with said additional data added, and (a)
when the data is coded at the second bit-rate, transcoding it to a signal
coded at the firstlibit - Aabethodhandording tolz)aim 10widereirhtheddeptifier is sardediincdthatnull he

first bit-rate w a added, renoving the additional
data to reconsti ttl?tg%aasit egteggmqerfaa{?’%'sgﬁé'l 30 8. A nmet hod according
to claim7, in which the determnatlon of the signal typereceivedis

per formed by i gg”tﬂzf Y npd gt %reu%hggﬁmﬂb' %ﬁgls %‘BH%H? Oq?%{l\ﬁ%&{%ﬂ data fror

termnal (13,
8, the nethod comsnansrevst"tmeietvmbgeiemerUnoperatlrUf at hee finste big ntransport alamnwroé

an identifier ?Q@%ornﬁ'ﬁ%lvzv %lgn§}\&%h( n% %ﬁ S%Iond hi Mé?i EFFULME&%%&S

t hat eachfrarreo |t-rates oade
in a high bit-rat &rsfiegertion hyhe destingtion ngtvmlf F!?"Gm tthe *FM%@FW"F ielenant

with addi t i on@king3h& of a plurality- 8¢ receivifg fﬁemﬁd eftnfeRtdiviHardifa %itstigBup bt the
wherein the id t|f|er is acalling-line entit nal id entlfp

the network teffi Rirality of seepivingimtiipskcelerpents eawr"um?ayeow#g the, petwork pat over

communications links operating at the first, low, bit transport rate and a second
group of the plurality of receiving network elements communicate with the
network path over communications links operating at the second, higher, -bit
transport rate, the apparatus comprising a transmitter interface having means for
20 identifying a call being made to a member of the first group of receiving network
elements, means for converting the original low bit transport rate signal of such
calls to a high bit transport rate signal by transmitting the original data of the
signal with null data, the combined bit-rates of the original data and the null data
corresponding to the second bit transport réte.
25 '
13. Apparatus according to claim 12, further comprising called-number
recognition means for identifying whether a call destination is a member of the first

group of receiving network elements.

30 14. Apparatus for converting the bit transport rate of signals between a first,
low, bit-rate and a second, higher bit-rate for transmission at the second bit-rate;
_the apparatus comprising: a transmitter interface having means for identifying if

the onward routing of the signal includes a network element operating at the first

ThlS Sheet Has Been Rep laced




11. ° A method accor di ng to claim 10| TWELSAELT Hﬁgg ier is carri

e TS et o RS i

digitally coded data between a first, low, bit transport tate and a

second, higher, bit transport rate for transm ssion at the second bit
transport rate, t%mﬁr at us conprising: a transmtter i ntpicsyen1710
conprising high bit rate conversion neans 1 5,16) for converting an

original low bit transport rate signal to a high bit transport 20 rate
signal by transcoding the digitally coded dat¥ to data coded at the higher
bi t rate, characterised in that the transmtter interface conprises

i dentifying means bit trarlspdr} rdt€rmésHanbi Eorivedtingfthé BR teawrdrawagwg s@idehbﬁed
signal includes a net;gor k el enent

eratin e fi
transport rate; | d%SBio:seqend bit-tate bMdWé’F‘E%‘% i;":“"}efil‘ga)‘ ﬁ%fffg'iewe"‘!'b

the identifying neafsbitsOsuch Wutehé b&ab.h&ebmafa Iona+e drijivial Bid n@l5dat§ E:aﬂﬁédaeﬁds
rate signal so |dent{1ﬁ|e to.a high bit transport rate‘il ?ﬁ‘gé nbi ni ng

the original data'®fthg fesoagd QH&?‘QV\F'E%"EEB% far 3regpcadine £oq8 '%r‘i‘”@?"

the ori gi nal 5 Gijnals othee tHuAhoseaR iddritifisditcdatd bodddat dlid Iggmanlt-raie.t a and the
addi tional data corresponding to the second bit transport rate, and in
that the high bit rate conversion nmeans (15, 16) is responsive to the
i denti fyi ng neans 1617) Anpatalﬂs/edfdorcﬁiﬁb tot:haamo‘rz oli3nal| 14, ovhebein therrami Sater ihcluddse

signal only for sij vesrsﬁ‘)\hﬁro?ess: at: 9{3@5( 10, - 20) is not

i dentified as inclfu I'ng~a ) operating at the first bit
transport rate. Apparatus according to claim 12, in

Combi nat j on Wi 5 3gpar Ah by accord.ﬁ S bf Liesi S0R05, 60T Sﬂg?gneans for

digitally coded data fro net wo operati ng
at a first bit trédesHbing thedestingtien onaroytemmebmhm:@nemﬁ% w'th a mt%ngl@qnuph

(10) operating at sastaﬁqeruim.wtqQeemametsnﬁgt@n%pa{etcarlate for reception by 5
a destination network el enent, the destination network el ement being one of

a plurality of receiving network el enments, wherein a first group (23)

of the plurality 17 of APSHe&UY aBEbrAiRg wsréﬁyaifeémmmz:mm&%ﬁsm tnlﬂaahb%r
net work path (ig comuni cations |inks agperatl the fi

low, bit transpdr f°af’!£'9eea§ﬂcfraé“% gt Sy low bitgats,paq Pﬂé FOF &1 |at 9be“
recei vi ng net wor k tehsgtetviate Signaluine fadathing ﬁdﬁtstdiehe’l.ﬁamélBém@ﬂll’edpﬂitﬂ‘lmﬁ!ﬂ@ta over
comuni cations |links operating at the second, higher, bit transport
rate, the identifying neans (17) having neans for identifying whether a
call is being madé8t o aApmndies farfgenbrating digitised sigods Gdmgrisingdigitallycended idatp
net wor k el emerg{ S first bit transport rate from signals received from an originating network
20 element, over a telecormmunications network path operating at a second, higher,
bit transport rate, the originating network element being one of a plurality of
transmitting network elements, wherein 2 first group of the plurality of transmitting
network elements generate signals of a first type which comprise data originally
coded at the first rate with additional null data, and a second group of the plurality
25 of network elements genei'ate signals of a second type which comprise data coded
at the second bit-rate, the apparatus comprising a receiver interface having means
for detecting whether the received signal is of the first type or the second type,
and means responsive to the detecting means for converting the received signal to
a signal coded at the first rate.
30
19. Apparatus for converting the bit transport rate of received signals to a
first, low, bit-rate from a second, higher bit-rate for transmission at the first bit-

rate; the apparatus comprising: a receiving interface having means for detecting

: This Sheet Has Been Reﬂlaced




15 14, Appar at us—according to claim 12 or $§H73 GHEE\EHASCBEENii ng
i

cal | ed- nunber rec ) for identi fBEPAGCEDEt her] a cal |
destination is a maanqmp““‘mlmmm“ Lt group Of T ecervimg—rnetwor k

el ements. atus agcording to claim112, 13 or 14, wherein
the additional data 20 includes a conversion process identification

si gnal . Mo 9rmasfaopar at us according to any of clainms 12 porGbI6a1710
whi ch t he nmeans (17) for identifying the destination or routing of a
call co-operates with a sw tching control system (10) to identify the
actual destination of the call. 25 17. 23 Apparatus according to any
of clainms 12 to 16 conprising neans (18) for | oadi ng each frame of the

low bit-rate signghethsr mﬁrrEcéi\fedaslér{aﬁ@oﬂ 8 fivst iy c&hbnsmg dath oG MBI éocfeatsﬁ
signal, the renui n| r}gstpar s, of addi tiona

data. 30 rate with "‘%ﬁﬂ%‘%‘t as "‘F'bFa‘goﬁﬂngP g |sﬁ§°’1"h‘¢¥”5 Ff"“?'r’%’??sﬂ%‘?t

rate of received alggﬂw &o&da a 1he seédna&ht.e, hm:ll\mehtst resmwé rtonheadaecttmdneans

hi gher, bit-rate, r’r]SS|o|n at th d siinals ofbt'ht tr'auE

charact erised in Pﬁdfc‘ivﬁﬂ"%rm%lr"élg SiRg'y froms ! retive s’? E%ei™ing

havi ng detecti d&n mnﬂnn(@&mvftbﬁ catm‘dama argi wdtaehdroull date, ar floecmveemuaywh i's

of a first type gsg asI StJ s&fz?ﬁyngmﬁ br gé)tﬂrgg o cotdlgg Ja%ﬁ;‘ ?g T!Qi)st.rig'r{afgrgm the

wi t h additi onal ori gl nal second
type conpri si segonm blgrauato dath aomahatﬁrsﬂw-@@cond rate; and

recodi ng neans responsive (28) to the detection neans (27) for recoverlng

t he original signal fromreceived signals of the first ty

regenerating onl yZQ he dodedtusOacadeting andlaimt 18 9e T dvhereinathe %Ft%arfﬂe#fﬁr
transcodi ng Jﬂﬁ:cm %r?e)an% r o%?%\(aﬁé Mversion H?tfc@éél ﬁgﬁ\t’ﬁicgﬂ@li ?Igl?ndcl chﬁﬁd b

second type by odi ng e COo e sligna e segond
bit-rate to data sigreiscbfate firse t¥per st bi t-rate. 19. Appar at us
according to claim 18, wherein the detection neans (27) 15 conprises
means for detecting a conver.sion process identification signal carried by
signal's of the fi#bt tyypearatus accorzing to clggne?.avirrein be daterton egnsisfneany,

wherein the det eciof }RnfilHaSa éﬂl?r)g-termmﬂ%"ﬂ?n’él é?ﬁsmmrf& f:d?ﬁpdrid@ 3hidfsignBIOwith a
calling-term nal signal and neans %ﬁ g@B'FWIth a
store of such & gﬁa'les“éBF’? é‘gﬁiﬁﬁ‘?'ﬁ’ép?%"’i% tf'? fi 96’#‘86’3 "8?""95 g

22. An element of a telecommunications system having apparatus according
to any of claims 12 to 17 for conversion of signals comprising digitally coded data
from a first bit transport rate to a second, higher, bit transport rate and apparatus
20 according to any of claims 18 to 21 for conversion of signals from the second bit

transport rate to the first bit transport rate.

23. A telecommunications network comprising at least one originating
apparatus according to any of claims 12 to 17, or 22, and at {east one destination
25 apparatus according to any of claims 18 to 22, and at least one network element

operating at the second, higher, bit-rate.

24. A telecommunications network comprising a plurality of network elements,

. wherein a first group of the plurality of network elements operate at a first bit-rate
30 and a second group of the plurality of network ‘elements operate at a second,

higher, bit-rate, and comprising network paths having a bit transport rate

corresponding to the second bit-rate, comprising means for identifying a call being

made between members of the first group of elements, means for converting the
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el ement s. 21. An el ement of a teI st em havi ng

appar at us accordi ng to any of clains J ?-!@S =rs“nll

signals conprising digitally coded data 23 AGEDst bid t lm[lul“"ium" ||I|
to a second, higher, bit transport rate and apparat us accor'di ig to &nys

of claims 18 to 21 for conversion of signals fromthe second bit

transport rate tg, &J:}M b st bit transport rate. . 22. APCT/GBY96/01710

t el ecomruni cati ons work conprising at |east one originating 30

apparatus according to any of clains 12 to 17, or 21, and at |east one
destination apparatus according to any 8\4 clainms 18 to 21, and at
| east one network path (10) operating at the second, higher, bit-rate.

REPLACEMENT SHEET original low bit tradsport rafe §|@h#@ﬂ§ﬁﬂhmamﬁtd ®high m&tmkorccamsigaalng
a plurality of n\%work el ement s,

na first of, .1
plurality of netwBYRrassmitting the sigingl éa‘étm‘a“"?l pigpal yyith ﬁ"'PgaF'aﬁg)%ﬂW"%F ¥ ond
group (20) of thergibslioh!thé YoriginaNahitOkkd ehe: BN idatd petesbenditg ao the sbecrahdit

hi gher, bit-rate, the net tkth 10 bit 5
{1 ansport 1 at 0. coPRERBrAFNdhe Gl K BRARS 1A perabin Rineees, petfflior ot

t he net wor ks ceﬁapra sezivet] entbifddeC Abvioy mmnsfo( Jdé;ecﬂﬁg thercqnde'ﬁlonf priopepsa
cal |l bei ng made ween.nepbers of th LIS S
(18) for converti %n}xﬁc@tlon S'W{m?'ﬁglmﬁ%w 3k orvtgﬁﬁ) n%l %ﬁér']&afgi%,glf %gl I

identified by the gemheattngftheatngmeﬂ sigrahat the flr(tlﬁt) trmpmlmg megt U!?twﬂedﬁta if

menbers of the fir Norbe 3) to a high 10 bit transport
rate signal by traﬁ%hnag?'ﬁq&t%“ $«=,9n‘grﬂ'§g| hal data of the si gnal with

additional data not form ng part of the original data, the conbined

bit-rates of the » OfAQé[@&knnqﬁ%&naﬁéné%r@d&&dw@ clgia mcwhh@:smisng to

the second bit transport rat ditional data incl u [
conversi on proces Salledenimbier ceroppition iranas ;for jogntifving whether; 3 gal |dﬁ§‘€faf'%és a

havi ng nmeans (27) “Teg{beﬂgﬁﬁgth}-ﬁgrm%f%w&ﬁ%leﬁﬁnﬁ[’ ocess 15 identification
signal, and neans (28) for recovering the original coded signal by

generating the original signal at the first bit transport rate w thout the
addi ti onal datg. i f AugRcorlMOhichtionat hedWord @&airdli\gs toletlaiot @d. or 25, fuitHer

A tel econmuni cati ons netwo according-tg.claim23 C 0..20
cal | ed nunber ?éc&@'ﬁ?’t‘ﬁ‘% ﬁ?@%ﬂf&“{%) e%B?"'ﬁ"?TerWTaI"fn 1% {K‘/rﬁ I}e{" %ﬁif 894
destination is a destingtitiidra émivdn@f khe first groopipf n(e&éh)mg)ﬁetmdeelemﬂgs.net\mrk
el enent s. 25. A tel ecommuni cations network according to claim23

or 24 conprising means (18) for | oading each frane of the low bit-rate
signal as part of 2d.fr aietelecommunications network according to claim 24, 25, or 26

comprising means for loading each frame of the low bit-rate signal as part of a
20 frame in a high bit transport rate signal, the remaining parts of the frame being
filled with null data, the receiving interface including means for recognising that
the signal has been so converted for transmission through the high bit transport

rate network.

25 28. A telecommunications network according to claim 27 wherein the
recognition means is means for identifying a calling-terminal signal and means for
comparing said signal with a store of such signals corresponding to the first group

of network elements.

30 29. A telecommunications network according to claim 28 comprising means
for inserting in the high bit transport rate signal an identifier, and means in the

receiver interface for recognising the presence or absence of the identifier.
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25 “high bit transport rate signal, the {rBi the frane
filled with addi tional data, the redel vi %E%&C%ﬁ ggg@lnclﬂmu ““HiﬁHﬂﬂ“ |“‘

("'28) for recognising that t he si gnallhas—oeen—So—coluer t

transm ssion through the high bit transport rate network (10)

26. A tel ecommuni cations network according to claim 25 wherein the
recognition meawomé econprises neans for identifying a call mgmmwmmul

si gnal and means ftor conparing said signal with a store of such signals
corresponding to the first group of network el enents.

27. A tel ecommuni cations network accordi ng®to claim26 conprising neans
for inserting in the high bit transport rate signal a calling term nal

identifier, and g31meangpbrfus dubstahtfally Giecdexeribet Wil fefdténckab the acgmpanpingt he

presence or absence of the 5 identifier.
drawmgs

32. A telecommunications n'et'work substantially as described with reference

5 to the accompanying drawings.
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