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rre~~ nt State er~ t~ ’P ~r e c i i r t E d  fl~~vE1 c~Lfl~ -r1t irEct~ on of’

r ) 1r i t a ~ f l I r i n e ’ T rari s ,rlsslrn ‘ y~~t~~rs

by

r~l L , ra Juszkiewlcz ~~ cJ I 

~ r 1~~n fl ar~ r i t ~c , I

In t ‘ ~~~ f~ t~ ~. -- i ~r s Li .  t1~~V L oLs~ rv i~c. ~i ’ iw1n ~ i f i t L i  ~~~ in o1~~j t a]

5 L~~~~~i, ~~~L i ~~~~~ T h i s  is c~~u~~eu f l bj r~1~ o~, tr~ ~~~~~~~~~~~~ cf

ni~~lL i~.I~~ Ut i] I t~j L1Lf l  ~ t c~i~~ ~ao1~ s, 1o~ cost of nu1ti , J~~xiri i~ ~rio ui;ect

St~iitLr$ Xfl~ Lat ri) sii~n~ 1s in t~ ]~~~rc ne ~~itchin~, centers. - -ap i d a velop—

m~~nt of ~~ s~ st~~~ a~~~~ ~i ~itu~ t ion in uhi~~h ther’- ~ x i~~ts thr ~h~~1 p -~~

f~~r~11~ o f s~ st~~i~s ~ j t r -  c i f f € r i n  ~~~~~~~~~~~~ su ch &~ ~u~ t i~~1icI t~~, ‘inear

t b tC ) U~~~I~~~j tJ t any nt I~i rs .  ~~~L F - T  FC~ St F n s  ~ It~ hi: h€-~ ~snc h~~~hFr rru ’ t l —

~~~~~t~~~t~ i ar i ~ ~~~~~~~~~~~ ~ ~~1 1 1  cc nit !tute t~~ ~~~~~~ ~~‘~1’E~ I’•’ c1~~v op rnFnt

h i e r a r c h y f ~C~’ ~~~~~~~~~ 
r F r t ~~in  n r  r s a 1~ ~x 1st  b h i r : h  r i c o~~~~n~ t h e

r~’ ~~~~~~~~ Cf ~ ~~~~~~~~~~ hi~ r~~rrh~i in r~-~ t ion  to the- ana’og s~~ t~ ns , so

t~~~ t ~~~ ~~~~~ LI~~
1 1 1 if PC PI I.t’iKi ft ’r 4 Ian~3 rT 1 s s 1 o n ~ f FDM QFCupS.

r r  ~ t~~n • ~~~~ ~~ 5~~’tc.~’ 5  1. r~ €. L1~~~ nrt fC :~ .Lt  ~~~ CCO ç L ~~LL 1G~1 t~jI th

~ L . ranMmissjun dnU ~~~~~~~~~~~~~ f~iul~1t.m r of chnr,n.~1s i~~s r~ i.~erv€~ f a r

Lr~:~~ d~~~~]i L c J L i L f l S , à1li~ in  1.1w sp~cif1c case —— af’tt~x d c~~x t ~~in  ad aptation—--

Lhc . F~Lfr ~L/~~’ s~ st~ T~ ~as ~~~~~~ f i..~ aata  tre~ns’sissicn on 1~~.

For int~~ .~iotec i1~ iteI netMorIç~ thE OEV~
1 OPmeflt Of

1J1J’ b~ stin.s in cocruIr~~tIor, u~i th d&ta tienairlasion , t.1.ç~repri~ and other

•ystvIT e , is vez’~ urçEnt. MLcc,rdlinç tr~ thi! concept , this ei :nals ori flineting

f rau ’ th~ above ment !one~i sourc es , ~ou!d be ‘~ultchcd in th€~ e’ectrOn1~

•~itch1nq cEnter , &~1 th a certain fixed iste . It is p~~ p n t I .~~, that the

~~r 1 t e ~ ~i ona ’u for e~eCl b~ ~1~~i t a I  mu It Ip 1e~ Inq of Pc~
qraup~ or t re c~~r er t  con ing itt certain nunbpr ~f t-~~ epP tini or other tha

bend • i n~~
1 c ( vIci~~cphnn., r a d i o , tpIpvl” lc’n. FOP gruu pa), ~~ JcIantica! .

Thj~ 1~~ci ‘ci ~~~~ ~w itch1ng ~ f ~bc’ve 1 ~nr~ N Inc transmission over th e

~

— —  
-~~~~~ - -~~~ P~~ 

-
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4 t ,~~~~~~~~ tor~s i n c e . ~~~~ ft

) ink .

T~-~ ~~~in ~ rut1e rn 1~~, that c 1ffeii~nt ccuf l t r~ Es acopt ~ d ~nd c~~v t ) o pea

t a i f f e r e n t PCIV ~~~~~ rT 5~ uifferin ~ in t h iouc~t ut , fr a rn~ s t ruc tu re  ~rc

si~~r i~~I in~~ f rd ’ I  L , ux ~ jni ~~ tjun of tr~! ~ntirL 8y S t e ~ I , p~~r~~r~~ t~~rs of -.- -~~ t ~~~~~~~~~~~~~~~~

1in ~~ e t c .  T r~ in~..c x t ~ nL facto r  is ~1sc thL choice c~f u igI t~~’ rru l t l —

~1~~xin~, rnethcjo : L~i t  ~.i v i sj on  ci- time uivi~~ion .

- ~: It uas acceptec~ that the m~ nCat or~ methoci In inte rfac i r ~ of’ d i f f er& r ~t

s~ sterr s ith thu E~!EctIonic s~ itch ing center , In ccntext of 4.r tP~ grdted

netw ork , t. 111 t~~ the bit i~:crd d ivjg l~~r, n’etho ci , or

t ime ~l ice d~ vi~~1cn . In lISA , ~nn~~ n[ ar~r
4 .~~pan the ~~ 2~. systE-rc i~er e

bu il t  u’1 t~ t r inuahrut  cf ~~~~~~ ~t~hit s/s , t~hi1 e in rrence , West  r er-rnarl~~,

~ta ’~ thc~ ~~~ T/ 3 2  sy~ tPms ex i’~t , uj i th throu~~~~ ut of 2.01.8 l~bits /s , W,d
c~~dd~ ffer 1nri fr~ r’~e st ructure , sy nchronizat ion q~ r n~ 1ij ~ tj~ n methoc. EiImi]ar

s it u~ t i cn L x I ~~~t 9  in JT ~~vt~’ systems . IJ~ A and ranacia acioptea a s~ s tern

Li~~h thrnu~ hput of’ 6..~12 ~bits/s . Englanu , 9~~ 1Qiurr — tr iE 6.336 1~bits/s

S~~~~ LLrn , d rL. t h e  ~3uC iaJ15 t ccun tries , Fr anc e , ItaI~~, ~ies t uurmany and
( they

r1LJJ~~nL bL1CCt~~ . tilL ~~.L+ L.b r~oi ts/s sy
~

.tem ,A oe v L J c
~~

eL. it ~r are presentlV

Uk~) L~~iflQ it.~

P0lanc aciaptec the ~~~~~~ Mbite/e thrciuQhput , ena on tre basis wifl

aeve)op tre interjrated oi;ital net~ cirk concept. In first stage , i t  is

expected thet th~ intro duction of ci1ffn~rent Iriformetio n s ir ria ls  to the

network t~1 1 I  br~ ~syncP1ronoua . In th~ future the l rt e ~ ir ateci network t~i11

be synchrc~nous .

Present Ft s t p cf ~) 1gite~ Telatranamiselon ~ystens

Pu h’3e—crOe- rraau !aticn system PC~1 30/32 .

Acccrdiri y to CCITT eno PErmanent Ccmmi~ eicn on I~ea1o and Electronic

lno ustrii s üf ~~~~~~~~ rkcommend~ tj cns , ths ~z esInt1~ recognizeci ciasic

~~~~~~~~~ :~~~~~~~~
--
~ -~~~~~~

‘
~~~~~ ~~~~ ~~~~ 

-
~~~~~- ~~~~~~~~~

-
~
‘- -
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j.ulsa—couao nc~~ l a tion s~ stem is I-Ct~ 3~/32. This system is capable of
i n ,

wor.~in~ in ncn—~ up1n ano nonsy~metric voice—Q rbdE or red o lines , or could

be useu ds
~

basi s for further mul t ip lex ing.  PC~ 30/32 is ex pected tr

wore w ith c1iç~Ita l electronic swltchlnr centers. The CLITT recommendations
t~1are f in e li z et fcr/PC~ 12[ syst~~r , lnt ,-bich are mult ip lex eC f cur  30

fh.
charne ’s rrruns , orip inated fromf~’IY 3[ /32 s y s t em . The ~~~ 3 E/32 system

olves fhp m~~~t eccncm~ ce 1 deve ’opment noss1b1lit i~~s for loca l and rec ional

net ork~~. It can he used In ve ry  w i c e  range for data transmission , cue

to it s  princip le and tj r r e st ructure.

Th~ ~~ 3L /32 sys te~ is intendec for service ~n c i ty  anc re;ional

networks for cistanc~ s frcm~few to f~ t~- tLO S Of idlcmeters . Th~ systul- .

cat  Li~ in ste1]~~u on u~ Ianceu iin~. ca u]es , wi th channels insulation ~~~~

~~r—ctir , sty’rot ]tx—e ir or plastic type , anc copper conductors with 0.5 )
to 1.4 mm Uia., or equivalen t diameter aluminum ccncuctcrs. The 1inear

transmission ch~nine 1 is r~ a]ized on two b&l enceo pairs , separate for

each airection of trensmis’ ion , using re~peaters distributed along
-
-

the l ine  in cable t4 lls or other assigned loc at ions. In the case of ra d io - 
-

I~~1 ~~
transmission , the — -- cable — -

~~~~~~ is replaced by a radio lint. - 
-

Transmission cr the radio linK tek~~ p1ace on two channe 1 s and in each

r”-~nne~ th~ ~
- 1 qna1 s are trenseitted on different carrier frequencies.

~ewteen twü termina 1 s of linear chEnnels , 25 repeaters may be insertec

withcut the need cf jitter ciamp~ r.A

The PCM 30/32 system provides th~ possibil ity of half or fu ’l duple x

connection wiLe ;n~ switching canter , that is, it assures th~ transmission

of requirew crLterion ano alarm si~ na ls necessary for Interaction with

th~ exchan~e. TIi~ parameters of PCM 30/32 system axe:

— t~~ephone chennels — 30

— tine s lices in frame — 32

E - - ~~~~~~~~~~~~~~~~~ - 
-

-~~~~~ 
-
~~~.‘ . _ - -~i. ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~
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— ~~~~ t4~~i~~ t ion — l�5
1Ms ,

— frans,.s in mul tifr~me — 16 ,

— samp]in~ frequency in channel — 6 KHz + 0.4 Hz ,

— rPaK to peak ouantlzaticn levels —
— bits In channel ‘a t i m e ~1ice — 8, ~:

— ~!~~na l1~~~r.g channe 1s for eac~ t~ ’erhrn~ channel — 7 ,

— nrrrn i’1 ti me duration for alcine ’i~~~nn frame — 2 msec ,

— n r T i n~~ t 1 n~~ v t~brnIJr h~ ut c ’ 1lnea r ~I In a 1 — 2 .t O c Mbits/s ,

— ~c - g a r i t h r ’ i c  r crr~ roggjor i  characturistics A = c7.6 apprcximateo by

13 s~~~~ nts , In which tti~ n~~1 hburIn :~ sa~ rr~ nts h~.,,é. s l cpes  in

ratl u 1:2 ,

— iIIIp~ Ua nCE buLiL— symmetr ic .

For a tian~mis~ 1L n in acOustic channels a lin ea r bI~ u l ar si~ nal was
I

us~ U, with ~t0B~ code a c  ç.u’s~ arplituce of Mt # l~~% ano 2LL. nsec Clurstion .

Th~ charac ter is t i cs  cf the ce pen cerece between the siLni-l—t c—auantiz aticn

ncise ratio anci t h e  signal level , tihil e t e s t i n o  with white noIse in th~

range from —3 dPn’C to- —~ 5dPm0 shou ld not deviate r iore th~-n L.~~5 dP from the

t heore tica ’ eharart.~r1 stics obtained from ca 1 ct l atio ns.

flri t ir 1 p r~ f’ ae~ chasing loss and recovery are as f o ’lCL s. The

frame ~haq lr~- lns~ ~s detec t ed if thE errors are found in three consecutive

f r ~~ ri~~- :P- .9Ing pa ’ferns . The f ame phasing ~bo-ul~ be ccneiciereci r ecovere d

if rj n~ car cletwet:

— pres~nce at the correct frame pnasing pattern (zero frame),

— lac.~ of the fiame phas1n~ pattern in tile following tram. (first

frame),

— preaence of the correct frame phasing pattern in the fol low ing

fiame (sec cn d frame).

- ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ —~~~ ~_-~~~
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Tri~ flan e stiuctuic is as fo 11 o w s :

- secuence nuriter of tire slices 5CC , ~C 1 , 5C~ • SC3~ ;

— seauer’o-e nueber of te~ ephcne ch~ nr~~
1s I/Ti , VT2 , . . . VT1E , WT17 ,

• . Wi- 3 1 ;

— seou~ nce nurb~ r of’ fra~~-s l~~ tho ~inrea lin D frame R~~, RI , . . ~l 5 ;

— f ra”e  rh  2 nn ratterri  !s lccat~ c In frames ~L , ~2, R14 , . . •

and ha~ t~~o 1cm XL [llE l ;

— ~~ ~ tt e rn  is located iii frame- s RI , R - ,  R5 , . . . P15 anci has the

fo rm XIXXXXAX , wtier~ X is an arbitrar y Lit ;

— tt.~ ~i~~naJi~~~n~ ch~ nnLls a r _  ]ccat~ o in e ve r y  ~C16 slice Lf RI

t r i c~~~n F~ 15 fr&ees;

— si ,nal i4ng channels intenceci for te1e~ hon~. channels:

j~~ in Ri 91 through 9L. j
t~2 in  R7 81 thr~ uoh ~~t4

~ l~ in  R l E ~ P1 throug h 9t4

V 17 In Ri P5 tt ,rouoh P~

1~ in P2 E15 thrruqh P8

V 31 in P 15 P5 through P~

Tbp eA’~ ctin q c~CM 3r/32 sy~ t~ms in the ‘~cr 1 d enable the transmission

of dale , tel~~r~r~~ hy end r~ d1c programs in tim e slices normally occupieL.

by t~~Iep hone. IhC ~- mpty s~.aces ire a f rame,  uhi le utili z1n~ ful l 30

t~ 1t~,.hcne cherin~ ls , cay bt useci onl y for  slow tLle~ raprey ano aete trans—

mis~ion , Lhøt is , ~c — 5c.~ be~u channels. Each telephone channe l used

for data transmission allows th& 64 ~‘bits/s data transmission rate.

A •ynchrcncus system of secondary digits ’ mu1t1~~lexino with 8.44~ Mbits/s

th rcug h~ ut with ~ositive ti lling . -~ ‘ . 
-

F’rp~~~n1iy, the sqreemsnt was reached , in both form-s CCITT and romeccrl ,

abou t the re!~uirementa for thp ~ecandary digital multip lexing system with

~~~~~~~~~~~~~~ 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _ _  

- 
-
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p
b.66L Mbjtg/sec tt~riur~~p u t arid t~i tr ~a~ Itive fi ll i ng. This is en

asynchronous ‘v ~~t rT , and ~1’ o-~~ the rru ltip le x in c~ cf four hit. stredv s

rr1~~1nat n~ ln~~~-~ nr.ent’y I n four r~~ 30/ 32 r y s t t i s , anc Cr ~j n~ tr- e

s~ ib l~~~ty cf hav ’ nr l7[ te ’echi~ne chanrrls . ‘his ~yste~~, ~hIch u j i l

b~: r~ ’~~et~ cr’ 12 1 i~~ th~ rpr~ijn ter rf t r - l s  chaç tt- r , rag a franc structure

shoi~~ 1~~ Tht~~e l~ J t  i~ . ex ~~E c t e d  ti w c r~ in rGn— ~~~r ’~ sym met r ic  lines ,

wfl~~r o  ~re l~~r lcj •~ S y s t L i S ar~~ LJorkingJpresent l y~. I n sc~-e o - c L nt I i es ,

5~~t~~lci l ~~ r rhL L 1 IL O~.ule 5 ~~~~ t d n u t a c tu rc~. t~~r ui~ ita ] tr-an~im jggbo -n

L 1 L t’ . _ ML jts / s e~~ tr l L.u~ r~~ut , or mi cI-000aA lal c~ Lies for ci it~ ’ trarseisslon ,

which d1~ L car t~ u~.eu f u i  oi~ i tal tranbe-ission with hI~~h cIa ;r mu lt i—

plexi n~~. Th~ cI~~t~nc e between repeaters for PC~’ l 2 ~ sy5t&r is about
the

6 km. In order tc  extiact frcm /L~”bits/sec t l g ita !  strear i , th~’ b it g
primary /

cc-rrespondlng tr c ach/s4ream (Pc~l 30/37) and tc e’i min~ te fIHin~ bits , the
J

addi t bo - r a1 hi ts ~rc added to the 8~’bIte/5ec stream , which fc:ri th e frame

and f i ’ ~~inc co-n~~r- r ’ s~~c~nel . Th~ fjll ln r j contro ’ s~one1 ccrr5ists of

three bI~~ rJi~~ti ibutpd in the second , third ano fourth subgroup. Th~

presenc e of ~ i ’ ’ i n g  j g  detroted aft~ r the rece ipt of 11 1 slienel , and its

1 ack , E f t e r  r~ c~ 1, t if coo sI~ n~ 1 , with a r~~jcrity of bits ucciding .

Rita frL n tb~ primary FC~ 3U/32 streams ar- a interleave :;. 1h~ system

is ~ynohiuni~ a~ with d o44oUi~L Hz clock with + 3C~ x 1u~~ tolerance. The

primai~ streams ax e zec~ iv~~ with the 2U4uU0U Hz throughput with +50 x iü 6

tol~ ronce. T ree loss of f~ ame phasing is detectec , when th~ errors are

touna in four ccnsecut~ve frame ~-hasI nc patterns. Th~ frame phasing

recovery ehuuld be confirmed , if the correct frame phasing oattern is

detected In thr&e consecutive frames . Th~ 
1
~ th bit Is reserv c for

In lnternp ticna l exchenge. In domestic exchanr~e~ if It is

riot uied , ~~~ a crn~ tent zero ve 1 ue. The lith bit is used to tranqml t

between term1n~
1 stat io ns , Infcrm,t inn on ether termina l ma1tunction~

rr~ n firms , niai l y r ur op ea n , r~u f a c t u r e  or are abou t to

— - 
_
~~~~ ;~~~~~ - 

- 

~~~
-
. ~~~~~~~~~~~~~ - ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~T~~ ~~~~~~~~~~~~~~~~
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nanufr~cture the F CP’ 17C systnr devices The cyster r  w i t h  çr~ t i v e  f i ll i ng

Co~~sn ’t  a’i ow a1t
~ inate synchronous ~~~~~ t. a~~yncrror~~ug wo rk , sc rrcst

c~~ d~ct~cA
uor 1 c lw ioe research w1 1’ t~ e dire ction of dpveic~ In~ ~he

un~ v— r~ a’ system w ith po slt Ive-nF qat iv~ f il ’inq , allowing both - synchronous

ana ~isync l : nnc .s i~~~rat Ion.  The ~ ru :csa l  for sucn a s y s t e m  was trade cy

tr ,:  S OV i e t  ; u IJ n i s t .~~t]L- r , , u~~-~~Ch ,.rL-~~LSed a S y s . -~rr Liith pos i t i ve—

ri~~~cit~~v~ t 13l j fl~ an... Lwc—cc , i ,i urr~. control.

D~ v e l c~ re ent ~ir~ otion cf Hi~ h~ r Order PCP~ Systems t

The III arid IV Oruer c’y s te rrs

Th~ on ly ex Ist Inc~ CCITT x-~ comn-endati~~ng are- for crd~ r s~ stem w ith

2.Oi~d P~bIts/sec tbrourj hput , ~~~ 
T I crier s~~gterr w1~~h ~~~~~~ ~‘bits/s

throuqhput. However , ~ r ecr- c ~uror~emn ( an: n ot  on ’ y Furc-r-e n ) countries ,

wl thcuf -ai t i r u g fri the officia l rEcnn-me nda tlcri of the inte rn ationa l

rr:anl zatinn , thp s r 5 t f ; r s  of very  hich mul t ip l~~x inq  and throughput uerL

d~ ’”- ’ c - red .

151 c the previous h iE r a rc h - . of ‘ C ~’ syster i s ~s a riOdLi , some -~

lc;i~~~l1 y assumed , that th~ n~ xt  oev~~1cpm~ nt st tp  ghoel~ be the system

nultip l~~~ n~ 4 s~~c c reua iy  s y s t e l l s ,  enc with tie ~~~~~ ~bits/sec throughput.

Iney ae~ epte~.. th~ Ll enbn-issicn througrput equal to 36 .3bc. ~‘~bits/sec .

Umong others , the. Italian ~cnuInis trat ic~n aupportea this systen aria at th~ .-

beL~in n ing of l~ 76, sent to CCITT a proper document , proposing the hf:her 
-

order hierarcy of PC?~ sys te m s , basi ng it on thi TI order syst~ rr- as the

.tartl nr. one.

come other countr~ r-s , however , emon q rth~ rs p ra nce , are s~~ pt Ical ~~~~
t~~ 3L. P’bjt~ /~pc q’;~~t~ rr r-rrr- Fe ’ ann dcubt  about the ver~ concept of t h i~ - 

—

s~~~t F m . ~h~ r - r r n~~~-~~ r as r r c ~~er t~~ pass d i r ec t l y f rr ~ secondary a.66h

‘h i ts /sec sv tam to ‘39.2Eil. Wbits/eec system , w ith elIm Ination of all -

-

ottiex os~ i b i l 1t iea. France ~ cl~ev,t.f4 Il j  its own syst~ rn w ith

_ _ _ _ _ _ _ _  - 

_ 
_ __  ~~~~~~~~~~~~~~~~~ - . 4~- ~~~~~~~~~~~~~~~ - ~~~~~~~ -~ ~~~~~~ 
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1 h FO U  -
~~~~~~~t uf5~ 

‘ : i t s/s~ c 6 x ~~~ ~Hz , ~~~ ~~:;‘ u~ iv ~ ly fui ~ s t i c  use ,
~~~~~~ 1.b~
~~~~ c J i~~~~~uy  eA~~~t inL~ ~~ ‘ L .j LS/~ CL ~ y E~tt.r . -~‘L~.i~ s~~s t - . 9 1 . 0 1 K  .rt

t i lL  i~~~~iL  Un~ s.

~~~ ti c. ; ~~~~~ t LI COn L1~Cv L  i ~y ,  CL1I I aç..pe~ ]eu to trr~ ~u ni n is t i ati c-ri

~~f a l l  oc~ ntii~~s be] L f l~ in~ to tni~ o i ’~ar ’ Iza t ian , that  they t CKE a st~~riU

36 .36c.. frb i ts/sec syst.~-m shou ’~ t~- n~~v -  ‘ c ; e d , ci- ~ f i t
o ’e

ShOUl d hi- Eban0(j rE(; ano ~~ rjc d irec tl y f r - cr -~~~.~.6L ~t 1t s/ gec  ~
;,rt ~~rr ti thn

.f’.
TV oro ex- l~~~~~~~~~~~~~~ L Mt it s/ ge c  ~ygt~ rv . A g far a Y T V t h  o rder Sr~5 f r - rr is’  ciii —

cern~ d , the ra i r r’ t y rf  Cdm~ fli~~t ra t i r n~ endorsed Its us~ fu~ ness and

n pc rs ~~1 t y o f c ev e 1 
~~ ~ ~-r ~t in rc~ s y st~ ri hi ci a rcy .

~~‘c Tt a l
~~rin r:rr t r i i str a t i cn pr r ~- r c F u  

~~~‘~~~~ t ’  It s  own pr Lp-a-~~ ] . of th is

g~~c,t ri , w h ic h  i~~ C rese nte- ri at t he  ~r~e i.~f ~hjs chaptEr. the l i nca r  si j r1a~

1~ tren-m I t t e d  on cc~ixla
1 l~~re~~ . - j t r~ thr~ d1eL n ’~lo ng o.6~ x 2. L. mm;

I Lj . L a t c ~I S ~~I-e  I,~
] C CE U  tV c d  ~ c~ k~~~.

T ree Ii arr .~ s t~ ..c t uj -~ of Ill orcer syste m Is shou n in T ad e ~
-
, area

Lf ~re lv or cer s y s t e m  in Tab1~ 3.

11 orcier syste n with a. L.L. e. ~bit s/ sec-  thrcughc~ut and ~u s i t iv e —

n eg at i v e  fillu n ~ ano te o—co mrr a rtcl control.

There is nc ap~ rcrriat e CCI1T reconmencations for this systen .

therefore , the  Soviet prcrpcsa l 19 presented in ft-or pere~ r-a phs:

— secondary ornur with 8.&.L~8 Mbits/sec cr nsi~~ts of’ 1. p r i m a ry  gro ups

wi th  2.O1~b ~‘hlts/sec. throur~hrut ; in mul t i~~’~~x1n~~, 
ol t inter—

l eavini wa~ used and (jositive—neni ative fil i 5n ~ ;

— service hits In dlr :ita i stream are forme d in E- bit c,rcups , which -:

sepErate th~ consecutive f r a mes;  althougt such serv ice bit group lri~

causes tree increase of xequix eo memory capacit y, it consi derably 
—

improves the tine fran c ~.riasing iccuvery, each frame cf multi —

p1~~ e~ ~i~nal contains 64 information bits from each primary system ,

( so it consists of ~56 Information bite anc b service bits ;

— F~~— —.-.

- — .— - - ~~ ~~~~~~ — ~~~ — ~~~~ ~~~~~~~~~~
‘ 

— -~~~



LI
— e r t ax iehu l  u~~~~~at~~c~ri i~~ n o r i h n a ’ c.. t.~~cj ~tj t S / 5 L C  t b r cuq r ;u t  is 2L’[] hits

I.er m i l l i c~r ;

— mu 1 tic 1 E-x~ n~ CFV ICP nu ~ t ccnl in cn~ r r se v r ra i 
~c u — f r e o u r n c y  b i n a ry

channe ls ; oao b such r~~~r r - r~l i s  us~~ fr-r servic e oorTm un :catl rn and

for ‘ ~ns ~~~~ t~~ rr ~na ’ ~~e v i c F  rr rt.~~~

r~~
• n iir .~~nt~~ :e or a~~e -n c h i c n r o s  gv~~t~- r ülj ’h pr t j v E — n ~~- : a t j v e

is ~~~ ~i~~~~~~~’ 4 t y of r~~rIrhrrn n s  ~~~~~~~~~~~~ jr conti-~ et . to t f lL

serL n~~.r - 
~~~U ) 1

~ - X l rn 5y 3~~~m~~~i r h  p o s i t i v e  f i l ii n~~, I~~iLOE cLrt ln

m l  ti ~i l f r n u c . n c -, ~i f f~ rc.nc fK — fs ~ s rc. ;u ireu t.EtL cen crb nn ~ l t f l r L - u~~f l—

~ u t  ~nu in~~~L ~~~~~ thicuç~n~ ut . Tri o exi~ t~nce ut tri g jitf ei ence 1- E~ K S

it ~ CSS~ iJ]~ f ü x -  use IM ~yflCh1 crILue . Opf r&t~u~t .

T~e r~~esent] y ~~~~ s~~btc .~r for con ti cl  anci s t e e x in’~, of f i’Un~ ~. r cc e s ~~

I~ ou~~t~ compli cate ci , whicn ~cntrIbutes to higher ccstS anc rr -~n u f ~.cti.rjn:

diffioo] tI~ s, an~. so thL Soviet. ~1de proposed the u~ e of i- risi t iv e— n~~ etive

fi ll ing ~It.r~ two—co mm and ccnt io ’. P-is impr cvE - T~ nt wi’’ n~~t change the

g
~

n
~

- r

~
il ~~~~~~~~~~~~~~~ of rid it lv e_ ne ;at iv e f 1 1 1ln~~, as~~ur&s th~

change frrr~~ synrbr-rncus ti ~~richrcncos nr~~ and oreatl y gj m 1 ’ if je s  the

ne ner~~t 1rn of c r I r 1 ~~nc1s anti rnr~~~v irl1j ~y s 1 : & n s .

Th~ ma 1n O1cad ~ 2nta~ 2 nf “c 1 as’siral ” ~~~l l 1 v e — n e -~ ative s~~tho~ is the

npr.essi
~~

t, c f ~ranrrn sqicn of three cor mard t y o e s , ~h1rn greatl y comp l icates

the r~ cc iver and transmitter steering .

Tri e lreLx ~~a~.L or ueCree~ e of trerough~ ut Cy a s~ n~ l e  t I f f- c in t~- r v al ,

w h e c r i  IS usual ly eCu~ ) to trio tin e slic€ , Is acconpanlea dy a tran~Jrission

~f on e or two CCfl nancis,Ld lled active . The third colira nu , wh ich corres~
,onds

to no cran~ c. i n i n f o r m a ti on t r z uu~ riput , Is n~ u t r a l . The followin g pro—

~ressicn of zLv erSe commands 18 comparah 1 e f or the transmission of ricutrel

cor,mands , not unf 1 uencinq th~ chance in Informatk n thrr unh :ut . It is

poaslh ’e , therefore , to i alr the reverse active conrencs In croer to

n~ u t r~ ’izp th~ rr “~cause rf that , one was ~Ma tr obtain thF contro l of

- ~~~~ -~ ~._~T_ AJ~~~~ 1 1III~~~~ ~ —
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p o s i t i v e - — n i  ~t 1v~ fi’’1n~~~ itr t i  ccn~~an~~~. ~~~ ~r~~n r i ~~’ e~~~f ~~~~~~~~~

- 
- L I tb t i- i cr 1 r-~ nc~ I ~ cihr . r. • 1

~ 1~~~r~n2 ’ f ’ u J~~~~ons r f  Cu~~~u~ ~~~~~~~~~~~ flt~~Lrv E~ In t h is  C~~~F ,

0 0n 1 1 7  ~~~~~~ ~ ~r —IJ ~ nrv F~~U~~’ t r  f i r - r ’ u - ~~ i~ CC~~~~anC r t~~t Ln . Th is

. c~ su~’f ir~~~n li- ‘r~r~~- f c p c ’ u~-nr~ ar c ~ ~t a y  bo Ea~~~l~ :~a - : - : L ) ~.r- a f i ’ t~ r

e~~ t r~~~~ ’~~~n t’~ u n f n r r ~~ f j r n f’ r r~ , )~~~~ i.t S Cn~~~
l . T .- t f ~~E C . - 5 E , S.~~11 di

to ~~~ ~~‘ c s s i c a 1 ihr~-~ o r ~~~~r-c f~ 1’ j r  r~~n t .i ~ 1 , t r u  j i  t~ er ~~~‘

L:i.~in~ t ing f r r i r .  :rL ~ z i L i r ~ t ir~~ , is c ’ o~~. LL L~~~~1 L , df l~~ ;r-c. ~Q L — f ’:equ- flc~

~~I l 4 ~~.L~L,L fluLtuuOi Lfl S L I~~c.t~~u O~ dfl j n i t ia ’ f — f~ ~tf eIL n c— ,is .~ciu~~1

t
~
. t i - ~ t~~~c. ~~l ~~ Lc .  Li utli . It is c.CO1i ii ~~~flL.hL. tret tr Uii of  t ie i

IE/ (~~~ —fs f l ux  Lc. lcr~ e 1 wh e Ic .  f~ is tr io oo ,t-u~~nu frequenc y . Th~ jit ter

acr eJ I ~~~~ is:

A /k ~~~ i)rnajr
• - 

1
I.

~~ r~ t Lis e ~f t h e f a c t  t~~Ff  Fr j~~ c~~’
, rtOd te r e 1[ I  to  ?~ ~In~~s 1 ar:er

th~~ t~~i r a , i r ~iin a ’’~ uted c i ff e r e r ce (fk _fg ’, t h e  ~~~~~~~ f l UCt ~~2t ICfl

a~~- ‘~~~ude r I nr rt  he i - o u r - h O  n-ore tr’r- n cy 20 to 2~ - of t i e tim e sli c e

~ 0SIr 11~ thc.  t~ .L~- oL, n ra r l a steerinç~ if  s i t v e — n e~~~t i v e  fj l l~~a i ~ i~~Cc. S ,

t~~ ~~~~~~~~~~~~~ Ln u nc.u~~ral  C.Li i , f l cJ ift S o- ~ _~~jrg if I~~v C I b C  a c t iv e  cr . r r r ~~nas , thE

is LLrsiL.c.r~ Ll y ICLULCO , t~r1ch is the eu~ er,t2gE of’ “pure ” po S It i ve

f i llin y, O w L  e~t t h e  Sall e t ii.e /pI~~ser ve~ - i-fl ti’- aCJ vF inta Q Fs c f  :~~sit 1v~ —

neL ~~t i,/ E f i ll ing anc espeo i~- l ’ y it s  main atva re t~ oe — the p cssi b l 1 lt y of
r

syflchrc.-ro us I
~,ith the rr~ rre iv  groups.

Synchrc nrus T I  [- rde r  Syst i rn

r t~~rIr lp i f  f r - I c  s y s t e m  Ic ~hr- ~yn ch - r c . nrus irult ir ‘exing of fc~ r
0I4~3r C’~ •nr~~~’ I r 4 rr~~-v - T r i I -s , t~’1 th 2.%~ ~‘hits/sr- c t r o juq h~ ut , Into one

—
.

~

~ ~~~~~~~~~~~~ ~~_



~~1~~~

scor n 1 -r~- ro ut . ~ r - i~irar t er I~~~’ ~c s  r~ t h ic  ~~y c t .  in ii t, b~ s i n 1 e sourci

t .j  r i  nt ’  if si r n ~~i r v  Or-Ui  r i c e r - i  put . - ~ Inn c j  ~n a 1 ‘i f u r  t he  2 . I JL.t

~~‘s/ser t i - ~~~v mri r~~ ar~ t~~~~~~ ~
‘ r t ’  t- ~ t l r r~~req source - .

T ‘ ‘ — r r  i- ”~ t i-f t” F ~.rr.rl(1~i r y II UL in ti ~ s -y i t - n  is

f = — . I , .  i f I t s / t o  arcu Is r~ ’at~ u tc i i ’  ~i i u-Jij.u t Lf  ~ 1 i r f ~~ If , ~IrJu -S

L -
~ ci f~ ~_ i’’ u 1 ~

‘. ( l-r ) KL Its /~ oL

~rr-~x e £ ~s tnt .  .~~ LLn~~~1y  ~ rLu Lv~~Ii I LL .

iric S y n o r - 1 L r L u s  s~~Lt. r n  f r ~~~ o cor .s le t s  cf t~~L b it e ci v Ict - -O u t  t~ o

buLt~IOuj.. S ~ it r -  ~ EL. Lite  e a c h .  ~ t th e biç, innln , of ~- acJ suhoroup t h e r e

c ; b its , ur-Ic h a r t . - ust c t o -  t r a r t c n i t  t r~ - f ’ i - n e- obes ’ nq p a t t e r n , c a t a
4%~q the

rn
~~~~~~

’ ’ r i -  air ~i~~ne.’i~~ ~r; o a ’ o i  svnc:~ rc n Iza t I rn  0f ~~i n i - - l I r N~ f ra n .- .

~‘ t r i - r Inr, f ro m a s inoi f  t i rr ino  s c - c e r ç ~p t .ek i -s  1j l are as f i ’ 1 cf~ s :

~~~ ~i, l e ~~r l r ,In n  c t t-~ Inn ~~~ c~ x i c r t~~ i- rr~~In f ln ’ n -  cI~;n~t 1 so urce , -
~~C —

a rr t - ~’ —n rr.~~~r-l ‘ ed rsc~ ‘atc r  i-i ~ f r e s u - r i ry  of ~~~~~ ~‘Hz. Th~

sprO~~ C ; r - ~ q r r L . ’ s~~nñ~~ ~s’~ t-fl~ from ~ t~~t I c r t  A t n  s t a t io n  R w i t h  ~~~~~ m clts/sec

t~~:o gr- . & j t . . Thr - r~., t he t ~min~ oi ~~l r i ’ for thL ILCe .~~V I f l L, anL ti nsm lt tiny

—,eLt~ on is LX Lri.~~~U. ~~ the i c . c -  i v n~ sec t ion  of s ta t i o n  c4 , ttw t iming

~~~~,fI ~~] lb L~~L~~flL1U n o n  te l LS  Lh~~L a r r iv e  fron station ~t tr~ ns r r i t t e i  , and

~~ t ilL ~ c.~i L t 1.~ t l~~ m t  L. i  f lc. Lion fi-üie tl~~ fc~~r prlnbI e, c roups are- ex t - r ac t ca

A ~~~ Ly tr- c t in - i n~ si~~nal . The system cons i ets ~f t~ ~ mul tip i c’xln

stations anL. i- 1In~ with i e p ea t a r ~ e v e r y  4 km.

Tre rece lv lnc ,  s t a t i o n  crr” - 1~~ts ~f four 2 ~-‘ b it s / se -o  rec~ 1v1nq sections ,

ei-ch ccr t E~~r l r : r r c -p n~-ra t o r  ano fixed slit - memory sy Ftint . 1h~ n~- o e s s l t y  of

uclnn tre- buffer n- t nn r r’ y I s  caused by s i- na ’ prias ei f ’ luctuat . lcins C so

ca ’’ rd “t’~~r). Th~ r t - a - ,t- sh1 ft~ an - c~ used by tr an sit tine changes , which

a r -  r - ‘ eq ed bt r-~~-’ ~ t ~rir e ra t u r e  cNn~~i- - s .  Th~~s i-  ar thu se~ sona ’ chan~ es

f - - r  un d- r c:rounb oab lr-s ana clai 1 y chang~-.s for ove ~~~ ad cab1 — s. To calcul ate

- -  :~v — 

- 

- 

~~~~~~~~ 
- 

-

~~~~~~~ ______ ~~~~~ 
- 

~~~~~
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th.~ size tef this m t -er - cr y , 0— t~ p ica l L l flL f a a - . Ce ll 1 - ~ - . 1 -  ~, r.~ i l t  frc -~.

‘j i l L  L Cc , Aj U 1  ~~~r I ~~ i ith cjmt.nejons o.b~ x �.~; rifle , an- . h~~vi n.~ C or lr 1ECt ic’ns~~V~ry

~u r ue t~~i ~ ~ ii dry ~J uup , an c 1~~~ r~n fox  a Ee L L r :c ~~r~ ILU~~.

~-‘5~~ui n.~ Lht.t t iic. t e F T ~.~Eratu re  ccj e f f l c- i e r i t cf e le c t i l o  p’-~r r r ih1 l it y

j 5  E x I ari~ the - -vi  raej r - t ransi t t ime throuor i the t ran~;n- ission

met ~i urr Is 5 ,ise c/k m , ine  c an i-F 1 Cu 1~~t E t ic  ~a~~lmus chanoc In ‘ii na ’

t r~ r i— - i t line tn- rr- L p h ‘ t- , usi nc t ~~~~ f’n rn-u ’ a

49~~~3 )O-’ . L .4 T (pIJ

w h e re ’ : i~ E~ — ch~ n e: in C r - n~,j t  t i r r ~~; L — l i ne  lt.ni,th in kin ; ~ T —

cht.n e~ in ~ C.

Lie  t vt.i- e udil y t E - ~~hI dour o chan~ o equ ‘ ~A 1= 1L~ C ,

= - .‘  J
LASOI- . rnLwin,~ tr,on , that the length of ~ sin yle bit In the

I
~~ 

ow ,- is U. ~~~~~~~~ one can ca 1 o u l ate  the  m e mo ry  s i z e , which

rr~,st Lo usee : 3.~ : U. ’~oi. = b bi ts .  j ith s mal le r  Iremiry- , the ~hif ts  of

frame phase (s lip — ) w il l  occur too often. ~s one c~ r see , te e li ne - 
-

lerl LJ th In tht- s~ nch rc nous sys t em I s  ‘ I r n it eC  by a change cf prim ary rroup

d igi t a l si ~n ” t ran~ It- t~ rrc’. ~r’ additio na
l dlfflcu ’ty i~ th e rigidit y

and ‘ i t ~ i~ a rnt ’b ca t lr- n in ret i ,o rks , ~c~iuse rf’ l i m i t e d  ‘inc l~~rr~ th .

Ti-.0 a r’,- c ni isadv ~~ntaqes rr- a~ be countered t y  a nuirher of advantagEs

~ t rir C rt not e~ n- ic ’ p l~~x t ri- , suoh us:  ~o~ d pci- ic r y’, sin p1 Ir -~ t e~ of c~ t.ration ,

anLi ~~L 1 s n i r i ’ i t y - f  cr -at i r i -. so r~
l1 eo “synchronous zones” in definco

dreas ~f te ’cVcnf. nE tr--crk . Interface b~ tt -_en gucn “zones ” c ou l c  wo r~
asy nchx-oreous ] y .  afl axanc ~j l e  cf synchionous syst en r ’  ‘ i n c is ~hcwn in F i g .  2.

Stuwies on Opt ima l  Frame Structure

In man~ parts of the &eorld . . stucici axe nc meoe on a frame

sti ucture urei c h could be universal for afi soplicetlons of integral

_ _ _ _ _  ~- ~~~~~~~~~~~~~~~~ 
.
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rit. twLlk~ Due to the cev elcpm ent of sc u d s t a t e  technology arid possl b l ’ l t y

of m anu fi-ctur inq ti- i-- int~~c r a t e o  1 oq ’c  sv~ tern s t it h  hi~ . hrr aria hinher

steeds , cri r- it. aL- H- ti use for hp 1nForrrat~~on e~~ohi-nrp jn in tc nra’ ed

ne~~ - r r ~ ~ne e~~ CI  bi- r tb~~ 2 .O Lr -  ~o~~ts/ 5eo , that  Is ~ .L4k  ~L 1t s / s e t .

~o’~~ ~~C~r i j~~~I c t t~~ t i f lP O ~~ 
f o r th  t C t . l~~ n’1n plop-nsa ’s for th, f i a~~e

~~ ruc ier~ Fir j
~ ~f~~r e  n t ~~~~ n -h t  ions In th e net c-r r . T he I ta l ian

~~~~‘ i s tr u~ i r— ro’ c.s- : d thrpr~ v~ ri- 1~~n~ of f r - r € ~ structure for cifferent

1) f o r  te j y l td l  CLlf r iunlCat lcn b t - t w t - t . n  twu ~1~~J t ~~l el ectroni c

excflc~r~~Ls ,

I 
- 2)  f LI  ui ,~1 Lii] L L f I - f l L f l~~ L c L ~~ Gfl Lt -tf~cCfl uigi tal el~ ctrcnic exchange

ari~ ~ Cfri a -ui  ti~~’tx i n g centers ~f II order ,

3) for cigi te l  ce - imunlca t icn  bett ai n ~ igite ’ e 1~-ct ro n ic and

synch:onous mu l t~~:le xinc 4 c :ntcrs if TI crter.

Tt’r h1 r~c~ olag r ari- ~f th e - 
~~~~~~~~~~~~~~~~~ W~~~~L cC’ nt r- ins  al~ thr~~’ above

ment i oned ~rs s ib i ’ i r i e s , ~5 sh ri~tn in r i g .  3. A ccor d i n g  tc the I t a l i a n
I

~dm ir% ic f rat 1ori , tt- t- third caco Is H-a~ t usefo 1 of thr ee mention ed .

‘ r p s c n ~~’ v , ~uOb sync hr r -nr L s mu~~t i r l px i~~g re nt ~-irs , ar~ rii -~ t i~ke n In to

~Ccc unt . Iho throu~ h~’ut of ci g i r a ’ connections shOu ld be 8.4Lb !‘~b it s/ sec ,

whiC h ca r ies ,  ones to 132 t ’ nre slic es. ThE center ’s cloc ks operate at

the f i cnc uency  ~f o.192 f~’H~ (4 x 2.U4o Mblts/sec) ane tr ue the switch in~

s~~~t~.ri- i.a~ ~~~ at ri~~st 12o timt - slices .. ThiE. is why the auoitional -

~.~eviLe is z-equlieu piuuuLin~ f~ ui- aucitional time slices jr aoditicn

LL 128.

-~ Th~ Italian ~øministration Is of the opinion , that the additiona l

t im e slices shou 1d t-e Ji c t ii b u t~ d ur’iforrr~ y in a frame . This so’ut lon

causes nmp 1l jitter at the C l QCk conversion fran’ bL.66 Ll92 and

rec,uiree ~~~~ buffer memory . 1., 
~~$ an t i c i p a t e d app lication . t~o or

four additirnal time q ’jces are used fir frame phasing ariD service , afld t~C

- 

-

~~~~~~ -~ _ _ _  — ~~~~~~~~~~~

.. 
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



re-
~
r r a i n inq  ‘ I C J  sl 4 res for Ot. hFT uses.

e
~~bp f r a r e  :e*-us~ r1q ratt~ rn shou 1 ,: cc mp l~~t~1 y occo-py th~- ~er c th

t~~r’~ ~‘1c~ . E ;~1-cY ose - u p -tterr l has th~ fci - m lo ll iOG o . T h -  f i r s t

- fiit. ceit~ of tht - time slice no. bE si-cuic cont6in t h t .  ccmpl.iTrent of th~

~hdS4ri~ 1~~~t t ~~in (tre 0t is , UlLuji) , 8ri~ the ~~rie~ j n1ri-. too ~1ts ~f ~n~ h

L.1I IIC bijee 5hL~~~] U Lt Ub t - O  Li. ~ro viu- seivice Inito rna tio n (that. Is ,

fr ~ rrit. ~neas in~ la ss or 1ac~. of Lu lses entering the link arid t L r n - i n - -’~ s) .

Ta ccing into account tn t remaining l~~c. bits , tht- fc ’l c e i r i c structure is

-i
I - I

1) be twee n  di - j C ~~~ p lr~~~~~~~nl~~ exchançes — ~~~~ tim e cl~~ces for

t ~-rh c-ni- or si ~-~~~~‘ ~~1n: channe l s 6L. Vbi ts/sec and one t ime

-
~ s’~~ce or. 1 reserv~ o fo, d r ’ r c s tj c  usei ;

~~~
‘ beti~ - ’ n  di ni t f - - l e1 prtro nic e - -.cha rige and ~~ ~e v i c os — 12LJ t ime

~‘i c- -~ f ç r  t~~l e n ~~cny, i~ s l i ces  fir su rn ~~lin q anc L service tiii -e

sli c . s .  -

~n trio s t i uc t u r t  I t i lt - t i n t -  s l i c e r eserv~ c for ccn~ stic usL is

ci. i-~n e.. fui L t. In t~ rnol Ski V i C t -  in cigital electionic xch nge~ Jn
K

t~~L s~.i .c t..~ie  th,~ ILL tia r-ciisslon efficit.ncy is juetified , th5t ,b thr

b. kLdt S/ seC sj~ nel*~nu channels are the same as used in 2.06e Mb lt s/ sec

sy~,tI m . Th is comas about from lesser complexit y in dIgi ta l e l ectr onic

~x chan~ e. Th~ s t r u r t u r o  cer~ be usec a 1
~~c in tb~ case , ~‘hpre 4 f : ea  t i me —I

~l 1 c~-~ are L ISF I  f u r  u - p transmission if fran e ph i - s in , si c i ’ - ’l s in pri m -er .

nrz cur . ‘r-p frame struct ur e , b hirP’ I~ tP- c’ subj rc t  if Tt p 1~~~n mj n~~~tr ~i t l o n

c r rpo sal , 1~ ehoi~’r in FIg. 6.

The flutch rtdmi nlstraticiri elsr ~resenteU its own prrpc#aei concer ning

the f- - an- e structure for the same th~~ e cases , which were th~ subject of

Ital i an (~drrinistrat1on studies , and Dutch ~c1miniatr~ ticn is cf the opinion

that t h e  thiro of th~ cansiucieci cases wil l have the greatest use in the

inte~ra teu fletwuX~~.

Tr,~ ~~n~ it -I chaI-ec t~rieticg of the system pvopo.e~ by thi Dutch

1 -

- - 
~~~~~~~~~ ~~~~~~~~~~~~~~~ — - - -~~~ -

-
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‘u iii s t.~ & . : icon ini& to~ ~ ,r , ~~ f o .~~~-. - L i  ts/s~ c , i -
~ re ich t i t-

— I —‘ L ~ ii - ~~5 e t I ~. L~&~ ~~t L  (IL ‘- i iii L5) dl C Uc i  i lit -u ; a] i Li Lie - C It- i ul c ~ Of

, _ i L Lri.., ~t , ~L ~~~~~~ t - l i u b  Li L , t. iet  d,_pIlc ~ LlLn ; ti-~ ti~~ .‘ C~ Int~-r 1 . ru ei l ng

e~~ u b e u  (nol. OiLs ).

It U t -  LLHsII Lfl b I g T I C lI ,~~~~. c.hanen e 1 
~S used fir cnrrr -un lc~~t i ’ -n

t~c t t .~~e-n d iç~i t~il eH ir onic ex rh~—n ~~. s , 1 l~ ne-re5’- ary tu acx .~1 cjn

s~~~ r~ t e  t i n c  ~~~ j ç c  ii-; ~~~~~~~~~~~~~~~ PS- c ~f U l r ~f t ~~’ e- hr e rc n j c E x rrI ~~n e e

T I e , r e — r~i e l r ~ f ‘ r- cho ir-  af i t - i t  aim r r~ i ’ — r t i~i~ ~
11 o~~ for i-p .-tch and

r m ~~r’~ qi ;n~~’j ~~~~ c r u n n F 1 . T is a c s u r e u , t~~a ’ in ~~~~~~
- cus~ rf  us ln~

‘,
~~

- ~‘tj t . .,/ pr t~~ cc h~ u t  , t h e  t i n e  m ’ l r  c at uv e  H-n ( th,~et Is , s~ Ice- c 0 ,

1 , ~~ ann C 7 )  u i’ l  b~ e~ t ract p:~ fro m the b ! t  s t r e a m  uf c- . OO U ~Lit ~~/s~~i-

th r :u-~t- ut Le - f~~r~ - ~ui ~ch1nrj , thi s I ft 1 u i-~ s , tri al toe e*chCn~~- cloc~
0.

Shou lu r~~v~ f r~~uLnLy ~...1 ’i2 t~,1z.

ld Li l t. L. 500u5 the ori~ nnel as~ ie~nrnent L i tn x c - .  t - c t  tc cippL oction in

tri~ d C S C i~~Lc~L. ,~L~ssiL~ llL i~ s, ani. th~ Table 5 &h~u~ the t lrr - slice ~~~cc
tiitutiori~~ttiese se.n~e posslLall i t j~~s. Ta~I~ 6 d yes ti-’e structur e of’ ‘fhe

sI~ rca ]in~ frame. Th~ signal i ng frame consists of 16 fram ’-s , u~hich fOl 1 OwS

from 500 ~z sie ;n alin speed C c~it h rnaxjr e ucr glune l d1q~’%3t1rn cf 2 msec)

arid their ce pacPv if 6 bIts rer Chpnnp’ • Th~ f r a n c ~ t rtj C t i p r c  In c~~ree n

on F1g.~~. f l utc i- ~drrInist ret ion proposes , that the fr-e rr p - hase ‘i-es

qigria linc ~~ kp pHice rn ’y after Inrirrect recel: t rf’ fc ur consecutive

• frame rb s in - u r~~ terns , and the decision nrc fr~ne phasing recovery fo1 1
~ u~

th’ correct rere lit of three crnsecutlve fr- .eme - hasing patterns. It is

considc-’red necessary and eccncrc-i cafly justifiea , that in a iCl tlcn to an

Int erridI , mciiri tinc in .. e~eneretor every station h~ va an in~..ut for the

e~ Ltlncl tile j r~ si~ naI connection . The Italian aria Dutch

Mumiflib tiatiwn ~.xe ~ oaela ar~ v~ ry sinilei- sna after proper consultations

with other P~m1nistreticins , the compromised frFmE stru- tur, based upon

~~~~~~
- -—- - ~~~~ Si T
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!ta 1lan ~ c r  utch prrprce al s, m~-y he  ~~r rcv ea ti~ r I lT T for deve l opment

In a~
1 c r iun t r ies.

‘r t i - i - e~j rc rf ~1n,1!a 1 ~ c,- q tt - n i~ rLn t u c i~~~tLl-J for the Intagrated

~P r ti~ r~r~ ‘ P i t h  thEe •ynt ~ S i- res~en t  1 y In  Use

Tru ri~~ isAon Lt f requency ce-ul t iplexea chann.i ~ruups (FDt~) tri l-ough

Lh~ u~ -~~tcjl l in .s ~ ~r un~ curi cnjc cleans of te]a1.hcne channel trans—

ilU~ e~~~ie1l . F i e t  exdlTIplt - , ti-it t icirl~~n js s ic n  of I~ —chennel prim ary FD1~ group

t i n.’. of 2.LL.i ~iuits/sec thItjut~hput , W~~ I~ ~~~~ 
-
~~

the citiflt.y of ~~ ch annel transmission in PC~ 30/3? system . 
~~

t h e same l ink e~ I n  PC~ !fl/~~? system , t he t r~ nsn1s~ 1 c-n r~~~~rirT i~ry  FD~
groun i~’t~~

l ri riulre t h~ norma 1 pr ire~ ry rru~ eouirrr~ nt ari d the ~,rec ia 1

ena ’oq— tc—d1~~it r ’ cr r cv r r te r .  ~~ u-ne ce n 5PF~ th is  so l u t i on  ~s more
11%(

exrc ~rc c I v i ~t~~n ~~ CM ~r/32 se~~terr . In d i r~i t~~ 1 n it L iork , hciw evel - , si tuat ions

r t a ~ .- ‘ ct , ehe re rp’ group t ran snis ’ir ri 1~~ d1~~i t e 1  form can a.~

Pco nrimii-~c 1
~~y l us t i fi e r i. ~ri ex~i’~t lei if tbis~~~~~ri be the situation , when

th~ c~ o 1.- nc ~: n - l l y used for -- -na1a ~ transnission is used for digit al

transni iss icri . eeut to tile int ezterci nc~ s, eehi ch cioss fran the ui~ 1ta]

~y~~Ltnis to ~ri~ log s~st~ns ,th e FUt’ ~,roup shoulo t~e tr~ nsfcrn~~to CLIt~ l

f~ im. Ti..,nsfox;in~ ti- c FOti jroups to acoustic c-flannels level , and then
L

nculti frlexing them in~~CM technique , is less economical solution then the

transmissi on of entire group in digital form .

Li the e~ lpction of’ seirr llng frequency, one ha~ tr pay etteriticn 1.

FD~I group bent 1 ocation . If the ratio of lin it ing frequencies does

riot sxceed 2 , then the swr p ’lriq frequency can be onl y l ittle higher then

the upoer hand fre~uenry. At the same time th~ condition must be

4~testief i~ u , that iii th~ sdn~~l i n ~ io cass , tile •ioe bands uf PRP~ signal

Do not ov~ LIa 1.. Ma an example , tile sampling f’rsquericy of F0f4 primary 4

~~ ~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~ 
- 

~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~~~~ --
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o~J — lJc. KilZ Larl Le Lit r i n A lciL — 1~~. ~hz u n i ts .
Th~ i ej e~~~i t ~~~~J ui~ n~ l tr ra~~ r~~ot Is ~e f f e c t L u  ~- L lr  L~~ ~art~~l1nr~ fiecuen cy

anu number af t.it~ in ti-ic code. i~ori , thir . tiri- ,i4hI ’ c choosing i-he

samp] lr i i frtru f ry ,  one h~~g tc ta~.-~- i r ’ r acrrunt th iiu r ,r p ut c-f PC~
li nk , tt- r c - u~ h Lhuc’ b- the ~C’ Si c n~ 1 s Li-I 1~ V t~~~~~~ r l r ~~’ T 1 t t f ~~C .

~~~~ev1ce f ir criljnt. pn~ rr r’~~~ nr t h~ r y i n~~r~ flM qrcuu s ( i n  ~bb r~ v i~~t 1on

crd~ o r ’ _ FD v 1~’~ ~~v j r  - r r n f , n’ ’~~ ir ’ - T f?lr - t I~~~~~W 3 [/32 sys ten -  link ,

~he
or c i t  PCM 1i r c e ~~r d uflh ~ r u j r j ~~ i~ ni ~’t~~i

l ~ IO . uivi ce. Codac ~~~~~~~~~

ci nt~~~ns cIru~ 1 Ej— ’~~c~~d eir’ - c’g in~~ut ar~ out ut , nun ber ~f Co*~ e~ E-~r
_ nts

U. — 12 , Hr- iear ci~~~re , Iu ~ t- anc cJc ub l E~— t -~nc1 e cJ ri1~~i ta l  lfl_ut. and uuL ,~ut .

JL v Ic -~ fur ccu1n~ dre~ ctc1 ni~ secc nu 1y F J ~ ~~l L i4 S (CCLeC 1~If~ — FJr.~~ ~
)

bI~L~~ ~ e
is 1flLt-fl,..t~U f~~i L L u X f l .~ anu i e e L c u ii e i~ i- u — L l I c~f lntl 5eLOnL.~I y ~ rou~~s f r ecu1- ricy

A.
rru~~1ij ~~1~~ c~~ ,. r~ 

n~~se tCO riOfliLdl sclu t1~ n uf ouec . ~~~ — FJF~cL is tran slatlan

of~~1~ — ~~2 ~~~ banO t~~~ 2 — �~~~ ~Hz b~nc. In this c~~~. tre sa~ :1~ n~

frequency must LL at least twice as ‘ar~e as t~ - hi 1h~ st band frenu~’ncy;

that is , 1 arc~uI than 50i4 k14z. Y r-i ~rac t ic€- It Is u r it  ten ~ 1[I — ~~~ X HZ.

Such san’p iln i g frerluency al’c~-s t i  - t t ; . ln  in t~~ !~rL~ec Ou ’ L ut F- .l~.6 ~‘uI t s /sec

thrnutj’-~~ut , or three rara li rl o1~~1t~~I ~ j - - n -e lq ~Ith ?.:1 L. ‘~bits/spo throuoh—
+he

put. Th~’ coder with ‘ x 2. 6~ Mhitc /CE’r nu tru~t~~ has aiuv~~n t age , that

aft~ r addi or: in mr re pr~ marv F’C~ 3r/32 c1ro’ i~~,
’
~~ -n dIrect l y i n t ~ rface to

d~~p i t I 1 rru ’ t ’ - ’ ~-~x lng d - v ice . ‘n addition , this sciution a11 ows the

t ran’ r r jsg ion  cf 6~—channe
1 secondary group - through low fr~~ u~ ncy cables ,

wh ich in n~ Trn~~ sjt oatjejn$are not sulta.le for th e frequency systen.s .

• (0uec PLM — FUMbU has doubIc~-enucU arialci~ input ano output cigltal 3 x 2 —

end t uu ue dnd Output , l inear cooing , nun;ber of cOde elerTlents.lcI — 11.

Use of FDf’~ group ccciri~ aria Decoding Devices wil l be the tr~’risItional

solution whil~ intrcoucing the integreteci network. ‘j!hen the completely

integrated net~ork ~~~ exis~ , nd the anal og systems ~Ifl not be used ,

4~~& tile describer’ Cevic~s b ’1l1 not. t~e necessary.
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~~~~~~~ 
L~4. T Vr. L uf LI tS ~i t  Iiufft~E~j

~~~~~ .h~~.j rc ~ si~ n~ 1 (1] lulL~ILJ 1J) 1 - IL

First f re~ hit (f ar Lcrr~ st ic use) 11

~~rcnC frEe ~~1t (fo: int ernatic -n a ’ u se)  12

T nfcrr ’~- t 1 r n  I i ts  13 — 2 12

¶ 7  Fl 11 m r  cr- nt ro 1 hi t~ f o r :

flh~-~nr-~~i 7 1

r’~~rnn~~l IT 2

rhacr ,n~~’ !I’T 3

- 

~
-
~ ,reri~- l  IV

InfLr r~~ticrc ~1ts 
_______ 

5 — 212

11 FIlI i n ~ cLntlLl clts - 

— 

1 -

in fui nc tic ri bits 5 212

~i11 in~ c~~ntic. l bit s I — 1..
1nfcin~ e t 1 c n  f i lling b i t s  fo r :  - . —

Channe ’ 7 5

CbF nnr l 2 E

Ch~ nnc1 3 7

rhanne ’ 1.

Information bits 9 — 212 $
C i-C l c -n th b4ci bits
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~. ~h~ s1rii~ ~-d~~i.~ In I — lL.~

F~ tL Ldts l~ an 12

Info irat ion bits 
— 13 — ~~~

5ubgrcu~ I I

F i t s  C~, cf f l ’ l i n n  ccnt~~o
l I —

Inf c r ’ rat l cr  b i t s  — 
5 —

c ubqrrc ~ ~~~
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~n r r ~.~~~~c n  b i t s  ______________________ 5 —

T ’J

~Its ~~~~ of’ fillin ; cunt.rc- l 1 —

~- i1 1i r c , 1.jts . — )

1 n f c z m ~~t~~c.n bits 9

ILJ ~~ cf s~ concuary ~,ro~ ps -

Sinai~ thiougilput of seconcery grcups bL.L.t. kblts/sc-c

Frame h.nt~th 1536 b i t s

~“-ix~mum fi llin G ccefficle~ t if a ln r le

seor r~dary grcup 27 .375 kbits/sec

• )  ~~~~ i tenc’tps i—th f’i ’’in contr o ’ bit , orlcinat!ng from I

j—t h serrndprv nroup
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FIt 1 ocat irn

~~ I

Fr~~r i - - ~~ asing p~~t t ~ - r ’i 1 — 12

r r ee  h1~~s ‘ 3  — J E

T n~~r r u a ~~ir .n h i t s  
_____________ - ___________ 

17 —

br~r-c~ , , It), V

~f fi ’ ‘in ccnt .ro- 1 , = 1 — I — I,

in fc . rnj L l i~r L l t s  5 —

but 1Lu1~ ~ i

dits C ~f t i lli n - , L Lrc t l o I  I — 4

~ i 1 iin :  ~ j t s  -

In f c r r na t i cn  t i t s  9 —

Frarr~ hniçj th 2~ 2F bits

NumL~~r of infrrmat .ic-’ Nts ~rs1cn Fd t r  FEOh

t e r t i~~ry gro up 723

M~~x 1mum n j l i i n n  rnE ff’lclprl t for ~-~~r.h

tF1r~~~~ ry  nrrup 147.56 s- bits/sec

nin - ir~. tbrnunb:ut if e c h  lri~ ut tt ~r t i~~
-
~ qrcop 3L,3~~ kbits/sec

‘.ur~h,~r if t~~tt jpr~ ax’oi.iDs 14

i synod C c.senotes I — Wi f i l l i n g  control bit origineting from

j  -— tr tLrticl y gioup .
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.-T p  rh~ s ing pa t t e r n  5CC ÷Sc l (bIts 1— 6 )
4 e 1 e: h cny 2 — 65

service f’f eric 67

tcl~~~no-ny — 131

F i e i -~ ~~~~~~~ ~dttCr’ n ÷ SC I (bits 1—E,)

te 1~~ihc~n y  2 — 65

sei vic.~. EE ; — £7

signalization 6~ — 71

tele phcriy 72 — 131

3 r rame phasi ng pattern 5CC + SC ‘ (bits 1— 6)

ri mary Droop frame c-h~ si ng 7 — S

tF ’C f lb Cf l I  6 — 65

servie~ 66 — 67

sirn e l iza tl o r, 6c — 71

te l e~. hcny 72 — 131
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