;12e3e< 9N _T_ _@ 6l T $% A nethod for protecting

hi gh | ayer service in nufti-layer conmuni cafy

equi prent Technical Field 'This invention i E“‘Imll Imnnl“lnl

with a nmethod for protecting high |ayer servi ce”is‘n%g,

fti-layer communi cation equipnment, especially wth,

%@Mﬂpwcﬂ%gi YRy SAYICE AB AHE13YSHCORBUBISRtioryequipment

ATM Asynchronous Transfer Mde) service in
TechModR(eMul ti - Servi ce Provisioning Platfornm and

NMSTP. I LLe AT ort:.Platfaorm,.  Background. .

@ghﬁ%ﬁ% i ?{}%ﬁcgvgft %2%6%}08 t té)(r: tplr%t%c%fl% rtfl%hh gayer service 'm multx-la?/er
commuHeaen EREPBHE nSPREHK Wl Hecaethed oo aroyvide bypass sepnggtion protecting
ATMgAsyaehrenonsy drangfent dbpde)f sartiee ia MSPPAYti-Semvice MRyovisioning Platform) and
MSTPQviitisSe it TanspeA Biagomi)t , €. g. automatic protection

swtch of SDH and ATM (reference to I TU-T G 841 and

L630 uch protection is characterized with providing
Bac%“%?s?%é’ €$( SDH channel s or ATM VPC/VCC ) on the

Saradly| thy grotestionciorthgriopauniesion geimgrkessrviceniamealizedwryr ksinggalternative
routqs &f the g@nedlayr [prthd @atnunPatpa sGAgfent, SRNIFRIMayic pAvREHINFitch of SDH and
ATEOSHRAS b ATSIG Bt e, AR, BB gryfine o
posfied, T ol ATV VVER Bt el i g apmen,mamely
workingpassage anfh BrofsrinedrsrasgCremanky wotkingpasge fantity sarviee, mbefethere are
somwpbjmwitlt working ngE,medtimg]pqsﬂgé willarananit tebvicenmdahe switch between
workiﬁg;?abb@g&@d pb)&’ﬁgﬂ@ ﬂahﬁagéi is @AlizellIBYEN Abde deht‘é‘én@ td"tﬁ@ﬁtalﬁﬁa@t}{og position or

: ction ste ven nee .

the nlgg ﬁﬁt}eg%gzgm% llg]rIcgoen; ﬁgo%vrélg }hﬁ{g?\ée? n%aﬁg Poecé% %ng?lvel%tto .{e%hze prf)tectlon stt.ap,
ever RS PIERR IRt 80798 §PqgiBate, (IO s amplicaad o gt tia difluence its
efficigney asd gihility.ty. In the MSPP, ATMtraffic are provided

byInAldVMSPR AT itraffic reeditb@dedity CATM) @focéskigg frolillo Wnit8 hBRdhe following
mair #RGHAL BSdrof 8T Iqrtlgﬁic'%r-gM Sifeahides gif d‘{ MQbRE 4i® g ; tgfadd A'la\/[ traffic
frOsug-ntwokt&) salctl)nod' to a raliic rom sai

20 BhRab 3Rl BRI 5o Rl pictee i s praesing modie of

certinpade deeprst pRaaetsttheaARY afffe brtwessiotigr nogenf subgtetveasl. tAgiaifunction module,
ATMhprdeessine sxadule pnlp dess Sts tiretighTdd iddap fand dbppinger MNiernaffic, instead of
influsfuitgSseRfce Sétbceg;ﬁmbﬂﬁdﬂes. ﬁilﬁeré'larfe Whid dir@ilar FRAIS in &ﬂ-éy!multi-layea network

. . n . 1LOnR a n n .
BB PPl BTE ANt BB i
moclg AT " P HEER TSE R Molfed® Tefietas tip idarsRlnsgeyicesg hich result in
failysy fig1aking fullysorfieeradyagfags oflcameinatior pimeetkoteegui pnent .

Therefore, if traditional ATMtraffic protection
InvedBnNgidsse @adopt ed, the ATM processing nodul e and SDH

' dule in PP a tr eat as t .

PSSR GBS B AL LB 6,85 W wy g
in the prqtectianopstation, oin seRyRRRISR RN RtWsbritTevide onetesfd ferpspiecting ATM traffic

in MpPR @ well favprpteétion oDerhighdayer servida én métayercammpnicdios suidiaht.
tThe inveien tdeebssantdhdd ForSfdt¥ding Bigh Mgkr BBRY i AURSaRF Bommunication
equipREH it oRaHidkd SHRab \Jix{ktﬂr&gssﬁ% gtteEsCt lon operation in
cﬁpﬂom{iaet' on_networ, |1 provrde a. nmethod for o
prot &t 171G PRIRIC RS Beftie Pioy Ryaceqaing| madyle viiigpw dayprigansmission
Pasggter high |ayer service in nmufti-layer communi cation
eSpoordnisgh layef pecdssingenbduldexd &St Re&rtshidhBiyRO&rfi®rof the said node from

low@&y@&%&&i%nmagggel, ;ﬁ%ﬁiﬁngscﬁgn\éing%ei s&vﬁygét&éénﬁsfe%rﬁ node and downstream
o T bGP0, SRR L L SO0 L i«
con?ﬁcg% sgeipafiehendied Banspagat @Rggecﬁprg N’hbi‘l changesi nethenwittudl epathi iddntification
nor viomallcbanee! identifiestiinsdil basep@ssage; Second, high | ayer

PTIRRE S gghﬁﬂﬁﬁqewg A6duf cﬁ[égtirlgr}ﬁeegaﬁ@m@&@e&c&%%in% Ig]he: trouble, it

4SEL VI ce sai d node from | ow | ayer~transm ssi
Wil B8 18k R R B g B a8 P bt
upstream node and downstream node after passing high
| ayer processing nodule of the said node; with re
toyATM traffic, a cross conngcti on, hereinafter cammm\““m“m““m\“\
transparent connection, which changes neither virtual gz
path identification nor virtual channel identification
will be set up. Third, after high |ayer processing



Drawi ng description Fig.l is a schene draw ng for
operating service protection by prior art in the
mufti-layer network service when the network functions
wel | . Fig 2 is a schenme drawing for operating service

%‘P’\ﬁ} i on bH rior art in the nufti-Ilayer network
oy LEmaNT phert Rb ATy (A S5 MOdHE fitescg Mk layes processing
modylesengousiteringribe tpublg, srops toisolapthe effacted high tayérpepcpasing eotiilon

Baid pitvati@thatilew Rikripedtedsing to@uléTtididct hlbl@lé dr pﬂﬁﬁééfﬂé knodule encountering
troub@fu\&h&%o%ﬁs@s ‘id“%c;? C¥hétfer ftl{éns%Mch}, anSmlFmg bly h ng%bﬁyer processing

mod n é}l k ﬁ’? r fge[\% | ng ser
5 RIS PP foufrar ot HEMHAE TPy SaTole TisE-E R Recky igh layer
procegpiagh mopde Hpdigatinga jfe invplidetians saidrduipdse commkdtion Gt iading . connection of the

physiSgléioesf ordt iEwpivalicomattion Methih 0wk 1aydr B®cdssing Medule(Eidch @4 the SDH bypass in
Mspppncr ete descri ptl on for the enbodinent in the

t] rence . .t t rawu n
TP Rt Mesto ST B Bt Peive onpistgh s dhegoresion
methg gIopPetyakely agept Sei fﬁﬁi@dflu et inventiot: e dnveatiah ®DHat providing
impro\reémsmcmn fon AiNdtea s invaalel ofalse fatile opprogssing fubidlich o ATMA layer in the

MSPARM Msabf T}ﬁ,m%!fiﬁnes'oﬂesatﬁ%ﬁo[ﬂ%&fthﬁ dbﬁcerrﬁ%ﬁ@cbﬁéﬁ& ifdyeRled ther nodes’

servu‘?e]c ATM %[agﬁ:o%gs ]\qpaggiéxge, I, tg%ﬂ_lenélp% 8ro§e§tl%%{a§on gljgfomplhssned in the

malﬁm%lé% T o‘th“é‘ Peags Shirply ipfiengep servige @rogmi saip pedugdf many nodes
encofinteyinouipiestat tha pameginreeppecth ng te@pdAditd tesmaétfvily td eaci\mMfunctioned node

withqlit QRS Sce NadbdE @achbthdre @hiyarl quﬁnsﬁndimﬁu kiR lﬁéjcﬂodl &Cﬁils 1ﬁ-£Mon can

optlrﬁléeaBétWGrkTmfcgf &(f@ ’de‘% et Est tshﬁmh {)ér@%ﬁ ag%in 1ﬁcreﬁse ogeh?t{og efficiency.

e RS ARRK G A C AR A —
efficieptlin s e inyegticman he wé@prm Uigb-14yer seryéoq dliroughdowrg trreeress module
in otfidyenyiti-byectivork walideads altemaprHigh-layer berdtEprodeedModuse Witiud stopping
otherPd8lesFéeBict padsihg ki@ndMEPP, ATM process nodul es are

connected into rings through SDH passages provi ded by

rocess nodul es. Meanwhile, 2 any two points on

Dra"f‘?ﬁ’ede?‘irﬁtj‘mcan di vide the whole ring into two

digall is hiselieme dragringefort dpemting saoidkiprogectioniy mioel anp inothe airlticlayer network
servikd ﬂi{en@}&&ﬁf“@rm@n&@nstm two nodes. Wen the working link

‘ng 1@% sﬁﬂgﬂl@ drd %oro {gﬁ%ﬂewéé tpﬁ)ge Hnnl&(y SHOF YN t‘ﬁ? mlulé'- pyer network

eS W
Semce wg):gélfeevarlfl%paﬁaﬁ%na f“l‘i“ioﬁs is a scheme drawi ng when
R 3ns rrReerg dravingrfer perating sgrvice efatechendey ragsels, inventica if Grempulti-layer
netwarkrsemge avheh tEDHvioe doewss wadul e of each node in the ring

i/ is de&le&g}drm fof éﬂé&tlﬁé)i{m&y}ﬁ&&% lgy pré’é@ﬁrh\teﬂtlﬁnqg ke hrﬁxltx -layer
netwofk' sgrlv&g wﬁén J&TAY%}P{a 5 Sl%§ Cegs MO moéjule n&a(ftfun no \© a and

into consi (e prOV|de
protection link for the ATMtraff| c around sai d node
Speqific Erphedimeatns of |1 +1 protection method or 1:1
Ahetfeltwingnisnié ather Whricier dRERtibh &Cthé @0 QY 'tﬁl';e invention with

refer‘éﬁd’é @&tﬁ@&n@@ﬁléﬁdnﬁ Qﬂé%l) 1&!9&09 OMETI\(& tQfrie gx%%@tno%q{n M%E;F b Sﬁ‘? on SDH.

rou
tl\ﬁr 0 @qP% ﬁﬁ‘n“b"t" sitaﬂ %Qgga?j’é‘ mi§sign, nqdg ap Wil as the plug-in
functiers @ Wﬁﬁﬂp,n‘ghewséwéraﬁwds teaeivedrtytpiugs oD ATMassassenddsle and SDH
service gansdissisn anp@dtécﬁfynﬂérfmeomﬁg@ss iddgle SDIS prdceS €SI transmits the

rece%@ﬂbﬁ%aﬁs@ée 12004 ruﬁétﬂeﬁ}g S ¥dnffg R R dfﬁ’dqtobXTW%Ess%odule while
ATM groééﬁ mr&llul% Fd(i QAYa %(?rATp/le %’ﬁ gkéqrﬁcr)rﬁ,gaétg l’l’BlltlpEX t%e IF)fﬂl M traffic and

uncti ons

ATM Fﬁféjc AIgmitS fregpupsiiea o wanem éfllbbedvap@@blng@ﬁmwﬂssam ang transmit
to SPHrprackss madik for senfling dowlbesamt aki ng t he service of ATM

prtfacpaﬁ&n&pﬂhgdh&is% pRQAR: Ae @flmmras)gggslcaddrﬁ@z In the MSPP, ATM process
e R e

Wil | Iean on protection passage. Furthernore, the
service of other nodes in the ring has the simlar
service to be protected by rel evant nodes around, and
when wor ki ng passage nal functions, service flow wil|

| ean on protection passage. The service shown in
Flgure 2 needs SDH passage r|ng of two dlfferent

e g L o o, o — - s o, "



3 extra SDH passage, it can be operated easily. The

service protecting operation can be acconplished at

the node where ATM processing nodul e gets trouble, and

|t al so can be used of protectlng passi ng serxlce in

case of, device enance. On the other

any t&ﬂ |P§’/m‘t5 98 e dingic ‘ﬁﬁ‘f‘e 6&’ ele {ipg tofo t&@tdgalthf"&utfﬁltfﬁcwaw Wipeking link and
proteptiph| link aecertlingi tp thegwg mpdeab| Whehahe yworking tink ergths mnerinode ofttienworking
link dnb@inrsafoble, ti@bivizs bativédn e hdewiiaeha on plkeck@UmR e, the

'p{gqsig QEchErHé/ mevlng th@@ﬁ‘et\p&k@lluﬁ&ogso\pélll &/ erth ng&eha b c, d form a ring and

on equi p rotéctr
SDH{Rckss B of G50 P86 i P e AT st By ST a0, g taking
the sgyyics Qfigk I\éy@pes{ @g(iq{qecg podech and neds cSMp| comidenatidnenagie @ )jand node ¢ provide
protebyqpelik forotheratM Baffic Abuldagid dobe be theerdss $01-+@XRdtéttibn MBRbd or 1:1

proteEt’iU?t nRRRY ewlﬁ?é %U&l tFand h@de‘&rﬁré@ldé?tﬁxqspé)rgnt k/lrJqukﬁf—W é?& Ec!?]ﬁectlon When

PR e i
passqs [Woridne Patseds andth etomwnwyssmes f98as4 @rep alteresiivortvent , i t

Fig.2um d schshe ddaving dortopertativey ssivick [petkcti@chyprionhrt heths MOIS-1ay8r network
servit ' @hedl the WoAingt fa€sabE MmARINEHns, WRleR@Indde at Bec Rf ﬁ)ﬁﬁ r%ltrmg and the SDH

E:Zﬁ]mﬁgmgé ?rﬁvx&e%%]ﬁ{s%ltﬂp gléff fof ﬁjte 9}‘1“1\/# trat%ﬂt I\K%Fré Sa}élrxltg ?lpe & v‘gﬁf g&lt M process

{18 £ AT A1 SR & mt%PthGFfa\m EHihes Heing PewegerRsFsiRgeRgdt A encounters
troutild; ghersgryige apfind prle praad @ il ddamionprotedtion @hmgarFurtiermole, the service of
otheMBidEROKh the Fing) haBt tRE bilnflgr J3ivd tb BY BfoteeRA by G&levaft KdAE around, and when
wor| 1 fptaésaée%/a%nc@lgrmm&%uvwn E%M%mnﬁ 5' sing the

%igs i ng modul e

s SRR PLET 326 B ehsteG ot Uy R Tt plons. When the node
one %PP%B%MOB@%G?‘F%‘&B@%Q@ nodgelaylsiche photegting a shesamy e i mgre resource is
neediad) it levamgpiet foa8IVH passhge risgoftwdidiftert dy@tio Land itGedifikult 9 @perate.

Ti®dhdthod @€ Brofet’:tﬂ@plmvtr&fﬁy ﬁlrthé ﬁr@s@ﬁtrﬂn%ﬁt'io(ﬂ% Q@%ﬁ ff}gﬁ gure 3 qnd 4. In MSPP

MSP@\/%JF@ é\lﬁce?%nl%o%ge de a 1 Scomheé'y\ﬁ ilil é)lassage prov1ded by SDH

procgssige MLt f Modaroessyne PPF&“%%FEFW@@ gefrFquile. o cimegsiog ¢ set up by
SDH Iaw@qumwé@ls of thig npdsdigldaeatie cemedt twp dndeofsiz sdidtUprecessing module’s
SDPEmsagmrelnsdI@e thB Qaitt rAﬂ‘N‘bbxﬁcesdlﬁg Mbdule. BEa@de MahRPU¥ehtaYCEross connection

whtdﬁr@iﬁ 626 EEz VRN € is B9 tth ATR %XTQ?S%% ﬁ%cluhe Qﬁnﬁﬂe H{% node will not
h tA%l(/I connejto C se:roqug?gs' n%xr nﬁ 0, LEe ] It ncg- %}g t venti
¢ anﬁ? ocessI g rmo‘fdl SOUHE SEINERY § é f‘rs%'ifﬁ% kol spr?SE)“ ‘invention
servicg pioEtEe EhoR isAdonted; etherserice g@l #Ry berisdudnesdeseantithe sarviergelevant to
the ttoluble ATMutoteis iffluentedret hod for protecting hi gh | ayer

AS Bk § Qegidls, twhéh d¥HE bLbrmaBY &I 2C @W@is%& %e%Wﬁ%ﬁtSDH processing

modﬁl% cai)gs gf! %%r? &?J}ea’éfc]%hes W traﬁ‘lc {ﬂl. p%sesaggg nCOI’IIEC?dglr A?IM epI‘OCCSSlng

e onnec
m°d§@rw ?j’gs@F“\‘i‘@ AT ttﬁfﬁgwﬁ thg, &gid ﬁptﬁ: 8%@. SR} waepee Copsidering ATM
processing mﬁlde hiserice of aerslaypnd ende ATAVIM pradebiing madulprobssle a and node ¢ sets up
normad ATBE tdnaeetionior thATMan@esing iddtie lof ibdetigido RALD transparent VP cross
conﬁe@tﬁﬁtfbrf A’l@@%x‘o@ﬁsﬂ%’xﬁo&ﬁ'leps s@@lce GhRADE Ian RR0L 'bfeélé:e@ts%t@r[é\l\tg normal ATM

0 _avaol rvice

contfn 9555l 1R, 2.5 BB 02 B i S s
ATIYS PIesstRg Pefuipe node bothe semdcesantent desget chdugeA met hod f or

priotFente 41 g/hén AFM g @Bing RLWICE node gﬁftrﬂ%fldsJ thd EynBdction between ATM
proc‘éﬁﬂ%‘—fﬁﬁdﬁl@tdf QSHeQQAHdRW@ ROHGEQAEA 10 Gisdofnetlel Al The MAEER] 8 two sDH

i
I N I

nodg A @t pade Gl AGtew PRAceRR; A Ringesbiag myduloatinodels A gt time although
locath A Minzatfes ofingdrab Bas alreadf bt Ibo,JATING traffic btteedn moge Biagthnode c is directly
conha}€ by §I§H‘15h§§e%e lafholid18, sEHE Eéwtl:@déﬁt%ntqmtﬁhééﬁt It gg

equ wherein. i

2l R S0P RO ] R s 5 58 o o i e nd

detect hi gh | ayer processing nodul e encountering

troubl e further conprising: lLow |ayer processing

nodul e judges whet her the serV|ce signal transmtting

by high l'ayer processing nodule is invalid or not, or

| ow | ayer processing nodul e detects the hardware

S|gnals or soft _nmessages sendlng by hlgh Iayer

= re




79$10%& ()- 9%10%&' ()- !'h 9@ 10%& ()-9@ 109& ()-!;

109%&' ()-H

ZX6! &I () - &FT10%R ()-! T & 109%R () -! T & " 10%Kk

() T(109%& ()-'9"10%& ()- fghij) ({Y7' I $10%~& ()
“P109%& ()- !'$10%& ()- . 10 10

extra :§@#b }@g_s@%-lt(cyn pe opgrated sasgly. (”ljhp @’Zg@{awctmg opqy@t%&aw Pe accgyphshed at
the nddeOWiepRATM- proceSing 'm€ite Tp8its (thoublé, @@y it' d@9@mb &e (uped df Batecting passing
service il HROGsd df dePite mhii¥hsack.)on B le%@a%@ doYr}_), 1884 OUE of hode® which gets
troubile %n:}bgg%%lg% ]19 Y& ﬁ_éblel%%rg lt grwcs(,’)when there are troubles with multiple
nodes. Of course, the present invention can be also applied in other multi-layer communication
equipment for protecting high layer (corresponding to ATM layer herein) service by low layer
(corresponding to SDH layer herein) bypass connection.

At last there needs to explain that the above examples is only used of illustrating the technical
method in the present invention, not for limitation. Although the present invention is illustrated in detail
by the preferred embodiment, it is understandable by the skilled technical persons in the art that the
technical method in the present invention can be modified or identically replaced not beyond the spirit

and scope of the present invention technical method, all of which should be included in the range of the
present claims.
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Fourth, a bypass will be set up after low layer processing module detecting high layer processing

module encountering the trouble, so as to isolate the high layer processing module encountering the
trouble.

2. A method for protecting high layer service in the multi-layer communication equipment according
to claim 1, wherein in the second step, a transparent virtual path connection is set up for the service
passing the high layer processing module of the said node, namely for ATM traffic, a cross connection,
which changes neither virtual path identification nor virtual channel identification, will be set up, to

avoid changing the service between upstream node and downstream after passing high layer processing
module of the said node.

3. A method for protecting high layer service in the multi-layer communication equipment according
to claim 1, wherein in the third step, when high layer processing module detects the said module
encountering trouble, it will inform low layer processing module by soft messages or hardware signals.

4. A method for protecting high layer service in the multi-layer communication equipment according
to claim 1, wherein in the fourth step, said situation that low layer processing module detect high layer
processing module encountering trouble further comprising: low layer processing module judges
whether the service signal transmitting by high layer processing module is invalid or not, or low layer

processing module detects the hardware signals or soft messages sending by high layer processing
module indicating its invalidation.

5. A method for protecting high layer service in the multi-layer communication equipment according
to claim lor 4, wherein said bypass connection is actual connection of the physical lines, or it is logical
connection within low layer processing module.



