Cisco I & &% 2| CEoP/SAToP

A0

&t

24

AT 2T ALY
2T M
MNEEEFE 24

0| 2 MM = Cisco £ E 9| CEoP/SAToP(Circuit Emulation over Packet/Structure-agnostic
TDM over Packet) 2! it~ Q1 TDM(Time-Division Multiplexing) 22 i Z &'&oil Ciet 7H2 & |
-'-°*L—|EP MA|E 2& Atzio sizt2 BHIY FM BiE 2 =0| CEoP7t & ZJO|X|BH Ol ZEME 2
HtY F44 ClHfO|A 514 1 dghof EH°F 2txiet 7H°§ 75fgoU(I OI&LICH 8 SAToPE & Al 2
Hf & *._‘l i = Ql—‘?'-oﬂkl MEE = U&LICt SAToP= QIEY Z 2 E Z/IP/MPLS(Multiprotocol
Label Switching) Z01E& S35l TDM 32 E ™E5HE O AFRE £+ U&LICH OHX|2 2 Z, 0] EAo]
ME LDP(Label Distribution Protocol) & MPLS Z|=lof CHsH 712X 2 o|sHst T QJckT 74 &
LICE &7} 2laAo CiEt @3 & ol BAMe| B2 R ZTsHAAIL.

N T AN

T AE

ol EMoil cHet &7 @0 gi& Lt

Ol EME B AZEQ|of X st=ff o HE 2= BHEE|X| f&LCH

Ol EMe| HE= 54 & g E2| ClHto|A EEHE HEZUELICH Ol EMol AFEE ZE ClHf
Ola= Z=7I3HEl(7|2) ZI|adolMez AI"*EI RAELICH B HELF I 58 2 82, 2E
29 X

FFo{o &M S-S 0|2l S5KIstAl7| HHEFLICH

E7| 13

2 7ol CHE AFMIEH LIS S Cisco 712 &l E7| 7A)

mjo
mok
I__l
_o'|_|
>
>
to



/c/ko_kr/support/docs/dial-access/asynchronous-connections/17016-techtip-conventions.html

AN
CEoP tE= SAToPE IZ! tt= B0|€ & HEXIE S5l TDM ME 2 MB35t =HS Holgt
LICt. SAToP= HIHYE &2 I8t Z&3El 0|§0|H, CEoP= SAToP L/EE= CES HE

EE X|25t= Cisco C|HIO|AE 7127 Ol AFF: AFEEILICH X|2|Mo 2 CFFst x| 7+ofl =B
2 22X 3|22 AUrH EE= | K| #2|5lod TDM M& 2 XE2st= CHAl, CEoPE TDM QIEZQIE

7} IP/MPLS Z0{E E51 44| 2 8Lt 7|Z TDM 40|28 M 3|27} 72| WEs & 52
ASE X k|2 E5| M= ZQIE Ztof 22|8Mo 2 MEtE|= 742 o|n|gfL|ch. o] Chojo{124S JHt
MOl EEEX|E Eo{ELct
- b TDM Transport
L T1/E1
g
T1E1 :
oh THE1
BSC
BTSMNode B
[Aggregator TDM
"i::f;i;ﬁ;“ endpoint]

O ZHtY FM HEO| oo M= HHEI HAHM &M & X|7t U= CO(Central Office) EE=
MSC(Mobile Switching Center)7t X| 2 2% 2|27} LR ELICH §35] T4 SAIAMIE HAX|Q 5
AHF A ALOJof| RHA| MHIE #FX| of2 42 a2 17t £= U1, SAA7E ERE 340]
2te fXIEsos D7HY = QUL

TDM AEEZQIE 2|X|0|M IP/IMPLS S AFE =+ = &, SAToP= TDM AIEXQIE 7ol &
2| 3|28 | X|st= CHetE AMSELICE

T1E1

3
E@
s
/ A
| i
z
| = 1
"
\
%
],
1'

x.-'r T1/E1
AGRA01 E{;Mz T~ — L _ — — = 7 CEM 7600/ASR1K BSC
BT5MNode B | CEM KYIZ CEoP SPA [Aggregator TDM
[remate TOM pseudowire ondpoint]
andpaint] XYz

A= ZQIE = {75 TDM B2 E Sl IZALIX|T, SAToPE X|5teE ZF 22 BIRE0IM 3|2
7t 2oz SRELICH OHCHS 2REE TDM AEXQIEV E2[X 3|20 o|a & A
El Ax™ S4E £ = F CEM(Circuit Emulation) PW(pseudowire)E& S35 MPLS Z0{E S35l

Ol2{8 TDM Z &S 7 SAToP A =EZQIEZ TM&ELICH 7|Z TDM M& D H| w3 mf ol
Bt s50| a2 Mo2o| 00| 0|ME IP/IMPLS Z0{E ZSA| AIR2E £ = A, 2|17 TDM
A=ZQIET} HOIEIE Ol HAZZ Oio|ado|ME EH|E st <ol &2lMY = UA&LICt

EO# HI'A_'

TDM A=ZQIET} CEM 32 & Sall Stlste 42 Chd BAZ 29 k[0 /I&LICH of CHAd B
Az HAEQ Ctolo{a ol dEE[o] U&LICH

o>

1. A TDM Z&|2 TDM AIEZQIENM HHE|T CEM EtRE{Q| ZHEEDZE ™S ELICH
2. CEM ZIRE{E Al TDM Z S 41511 SAToP ZiE&loll & 718t CHS MPLS shim 3l
off &7t8t Ch2 TS MPLS Z0{2 M& & LI



3.MPLS Z0{= £ CEM A =EXZQIE Zto| pw Ao MHE LSPE 7|22 Z =Z 72 dlo|8
HMetgrolct

4. M CEMA=ERIEE Zoe =45t £4IE Blo|g
AL B2 cem-group dejitter HIHO| EEHSH 2H £
Z[7|1& ZICH& L.

5. CEM ZFE{= dejitter HEHOIA TDM A= ZQIETJ} K| =i =ZdstELict
4. Receiving CEM

router associates the
2. Router adds SAToP el s receivad |abel to the
“mp MPLS shim switches the frame cormect CEM group, .
1. Raw TDM header ..anl:l transmits based an the LSP SAToP frame arfives = Crnginal raw TDM
frames sent the frame based on set up during PW at dejitter buffer frame plays out to
from endpoint astablishment the T1 contraller
arrive at router ~ CEM Xconnact config s —_—— from the head of the
|H|- Ti controller —_—— _—T dejitter buffer
— — + = ' ._." I\..!. f—
o ey ——— MPLS i = r
\ | -
e MWR2B41/ =~ B = - TA/EA =
XY
ASRAt E;ﬂ-; T~ e—_ _ _ — — =" CEM 7G00/ASRIK BSC
BETSMode B f CEM KYIZ CEoP SPA [Aggregater TDM
[ran'z:nta Jﬂ':;"' peeudowire endpoini]
endpo ) jrd

e ntye Yo 2 WELH 4B A H2 &l = dejitter HHE S235ICH 21X TDM 2|2 E

E EdEZ ofEBa|o|M5tE{™ CEM Z 2|2 S TDM ZHEEZ{0M 23 ST 2 S48l ofF &L
Ct. 3|27} CEoP/SAToPE E45l o2 0|EE/2Z 2 CEM T IP/MPLS 20{0{ A X|Q1E|7| £
& LICt. dejitter HIHE= B~ X[240| 2 E I|5t7| {{EF CeoP2o| =EHO|CH Z 2|2 TDM ZHEE R
2 I US MEE = UEE UeE EHo 37|12 E HEo| E2HELICt

dejitter HIH7} 5Sms2 MXE|M 5ms 7Fx|S| CEM Z o] ol EZ &0 TDM ZHEEDHE 2
SE 2 MESFLICH A2 THE AlZE S HEHo| B2t |22 B O 2 dejitter HIH 3 7[2F
SUst ME x|odg FEELICH (W2 ZF =41 CEM 2HRE{2] dejitter EHI{0f| =& EfLIC}H) &,
CEM Z 2| 9| & EH&E X|@40| (dejitter buffer size + aggregate network delay) @+ Z&L|C}.

dejitter HI{7} H|0{ ! TDM ZHEEHZE ™S E CEM Z8iI0| Q1= B2, dejitter HHI 2AHZH O]
FMELICHE 215t 2{™ show cem circuit detail Y2 =45 AAIR). TDM AIEZQIE &= C|X|E
HI{ 7} Hlo{ Ql= Z|ztol et LF WEE BEE 48 7ts40| =&LICt CEM ZE|o 52
A2 E et 3™ 3¢ ECfEHo| U= B2, 7t X1 2 215l dejitter HIH7F T E[= W2 YK
52474 CEoP EHE ol CHall 248 QoS7t R BHLICEH. dejitter BHHI{ 7} H|0 Rl S2tol= CEM
FF IEO| TDM HEEBZ M EIMH 7|2 2L 2 OxFF/AISRILICE. dejitter HIH 27| 74 7ts
gt 2t0|0 ARl HESIT X|dg £=835t7| flall =3 = /AU&LCt

DM #H 82X

ZIEQ| £2|M TDM 2|22t O+EH7HR |2 TDM 23 S7(8t= 32 80| +FME I 5
QELICH TDM A=EXZQIE L 2t RE TDM HEEH = 0{M5| 88 2 AA%} S7(skE[o{of &
LICt. CEM IEZQIE Ztoll 232 HIESH7| Y8 048 7HR| ZEH0O| QUXR[EF H JFX| LB Ol of =
Ct=1t Z&Lct.

CHd LH PW/AHEE #3HZ

MSC(Mobile Switching Center) &£ CO(Central Office)2| B 23 A A0 S7(5}+517] I8 4
CEM EFE{0{| A QIEHE PW(Adaptive Clocking)& A& &LICt. O 0i0fl A BSC(Base Station
Controller)= OtAE 23 AA R 2&3IH, 0{12|70| CEM EHRE{(7600 = ASR1K)= HE
e3 2 MEf Q/EE= 23 AA ZIoI0 & Y 2 AAE FEFLICH ¥4 CEM 2HRE(O]
A2 MWR2941)& recovered-clock adaptive(cem-group) 2! network-clock-select 1 PACKET-
TIMINGZ F4&LICH Ol MWR29410| 71’9 E ERMZKI CEM AEZM EHE Rt 2



A AT LR 0] Q)= BTS(Base Transceiver Station)E &35t= TDM ZHEE0IM 232 M3 &L
Ct ol Ctolo{a &2 AlLIEZIRE EoiFLICH

MWR derives clock source from

arriving CEM frames scroas the PAW = — = e = = = = = = == = = -
i« Clock line
_IH-_ < Clock adaptive cem X Y £ & Clock line © Master clock
« Internal ."’.-_. _-\Z'
— MPLS —_— .
TH/ET ] TAE1 bullt off
XY = —— - of CEoP SPA
MWR2941 CEI"F —— =~ CEM 7E00IASRA
BTS/Node B XWIZ i XZ  CEaP EF'ﬂ.k Bgfu TOM
[remicte TDM CEM lAggregator
andpaint] paaUdawine endpaoint]
BITS 3%
CEM 74201I EoE 3 AAZ A BSCR 2 AEZQIE CHAl CEM EHREE S7I3HE |3H S
=3

=2
A4 = &LICt Ctolo{aoM = CEM EIREHE 38 YAEZ! BITS
EE" /\/\(Oﬂ 28 ULAEZ GPS E'~E")01| iAEICIS 0|2 7|EtoZ TDM ZHEEZH S EFHE +
%E LCt. 2+ E|‘ E{oll= 2tREQ & BITS ZHHEEZ0M 28 LA ZE HAZAE[= BITS T1/E10|
J—égﬂuq = OIRE e HASEI TDM YIEZQIEN 2 E AAE 2H5H7| 25 network-clock-
select 1BITS 2 clock source internal2 7t A&EL|C}.

=

L"Eumnmn BITS
clock source |

7~
‘|H|' +« Clock internal i Clock internal =
-] _
TIUET \ TUE  builtoff  [al
Wy =~ s = of CEoP SPA &
MWR2941 CEM ™ — __ — =~ CEM TBO0/ASRIk BSC
BTS/Mode B P o .
[rens'l'-nt: TOM e CEM XI¥iZ CEoP 8PA [Aggregator TDM
endpoint] paoUdawinn endpoint]
S714 olciyt @2
ITU-T G.8262/Y.136201 2|31 Ho|z|= S7|A O|HH(SyncE)E AHS 3|' sHEJUEHEHT F

X7t O ZEOM EH S7I|5t 2AAE T Zé-% = A&Lict S718 4Ei HAIX|E 23 A0
M s=47|2 MESELCH CEM 52| BiZhol M CEM 2t*EeE HZE HEZE o[l EIHFOIAOH
M SyncEE &3l TDM —Z—E—'.' S7I3t8 &g + &Lct o{ag|AH ol ¢ CEM QIEXZQRIE
ZHo| IP/MPLS 20{ &2 ME5t= ClHo|A S SUEH CIHO|AY 4= QI&LICE BITSS OFEF7HK|
2, SyncEE network-clock-select 1 SYNCE #2. 2 *._‘| EHE| T SHE CEM &0 CHsl T1/E1 ZHEE
2] of2Hol| LHE 2§ LA 71 7 EE|0{ TDM AEXZQIE | CHE OtAE 252 & &E = &L
Ct.

OOB(Out of Band) PW & 2 Z!(virtual-cem)

274 CEM B9 E{0l 5% T4 38 AL WlESE E OHE Wie Tl ol PW RE0)A
Virtual-CEM QIE{TIO|AE AF=3HE Z2ULICt CH] Lf PW/AIS S ST 22 ofe] of PW 32
IS G ae] G oS Elst ATl0/s St B oE 210] 9% 1 e 2 fla Bzol 8 PWE Jepe
SHLICE. OIZ 9Ish =7E 322 O1AE Boolk TAEIH, YHHOR 32 AAS HEs= of
D Elolt oo Hol MBI Ik Sl 21 B0/ L GEE 5 Al H7 GEM 2t Elo] 7A
ElL|ch 0 WO 5 2tLElM 25 TAE B9 I/ 230l40f M Virtual-CEM QIE{H 0|2 E
MAELICH 0] IEHOIAE 53] 0hAE| 2R EIS 22101 22 E| ZHo] it of B2z PWE 7



EAFa
Z BScCof
2 HiZ

Met7| {18t Zduct cholo{a oM o2 2|H| 0| 7600 2HRE&= SyncEE 7|2 28
(network-clock-select SYNCE Z &2 AL ELICH Ol 2AE 25 LA LR UE 2
252 tiZ 351, OOB(Out-of-Band) Virtual-CEM PWE &3l #1734 CEM 2tRE{0T 25§
gfLict

SYNCE source
[MetroE ring]

| SYNCE
| BOLMCG
v
Virtual-CEM
Psaudowira
1H|' « Clock internal —— - __ __“' —— N Clock internal =
i il el = —
— MPLS )
el <l h ; TAET built off
nY ™ o i T . of CEoP SPA
BTS/Node B wRzsH Ef,r".; N~ — e — — — 7 CEM 7600/ASR1k —_—
[remaote TDM CEM gregate
endpoint] pseudowire endpaint]

SYMNCE source
[MetroE ring]

PTP Clocking(Timing over Packet)

|IEEE 1588v2/PTPE= IP HEX T MAlofl 28 HEE HZ35t= &HQULICH PTPE AFSE E< O
AE 2 &do|2 CEM 2t E zto PW7t ei&LICt IP Z! o] HO[2=0f 28 HE E HiE o
™M CI|HFO|A Zhol| AMZ|E &= Qe IP 440 ER EHLICH PTPE AF&35H04 NTPS} OHEHIFRIR AZh
O HEE X & =T UX|TH CEoP PTP HEAE LHO|M Fut 7|30 AFZELIC} Clojo{
20| A 0{22|H|0|M 76002 network-clock-select T1 #/#/#2 2 F44£|0{ BSCL| Q12 E 3|2 04 A
AlZtE 7HX2 OS2 PTP OIAEZE RAHELICH 22 &E CEM BHRE{E 41 o|{y! QIE{H 0]
AO0|M 76002 IP FAE PTP AAR F M52 2, network-clock-select 1 PACKET-TIMINGS A}
¢ I £Bl0|EZ 2 &35t0{ EtOo|Y 2 RE&LICE 7|2Mo = 76002 BSC 3|20 23 &X
E 7l ClS PTPE Sall &2 CEM 2tE{of siE 2= b= &Lct.

PTP
& Clock internal g i SRR T & Clock line
- ~ _—
ke -
—-ip MPLS
T1/E1 % TAE1 built off
Xy - — of CEoP SPA
BTS/MNode B HRzes E,\E,,g e~ — . _ — — — 7 CEM 7600/ASR1k asc
X2
[remats TDM CEM CEoP SPA [ngiu::?ﬂ?;t;-nu
endpaint] peoudowire po
2HZ 29

o dHE TDM 23 HHE LH2 CEoP 50| A8 + U= Chet M
gholdLcH ZE2 &M 22E = USH TDMUEZRIETJI HYU Z& 2
g aliie 20| B2 Els A garelol EX7tF [loiM= e ELich )
Mol CHet ZtMIEF DB A= ol EMel ol U= Blas MME

BF

Hoi & 7HE
A



ChS BE2 Ho|HE +&st= ol RS LLCH

. show network-clock — Z3& network-clock2| & E{E E A|EfLICI

- show controller [T1|E1] — AEZQIEE &St= TDM ZHEE S| A4 EHE EAIFLICH

- show xconnect all — 2 E pseudowire 4 EllQ| @S FE A|ELICEH

. show cem circuit — 2 E CEM MEjo| 29F2 FE AIgLI|C}.

. show cem circuit detail — & & CEM &0 CHEt RtMEF HE/SHE EAIRLIC

- show cem circuit interface CEM#/# — CEM#/#0| CHEH RtAM|IEH HEE ZE A& L|CT

. show mpls [2transport vc [vcid] detail — PW A EHoi| CHSt REMISH HEE E AIELICH

- show platform hardware rtm stat — ToP 2 & 0| A= MWR29410{M ElO|Z 2 & SHE EA|
ghlct

2 HE

. Cisco 7600 Series 2t $E A X E9o{ #I| 80|44 7I0|= Cisco I0S &l2|A 15.0S

. Cisco MWR 2941-DC Mobile Wireless Edge Router 22X E9jo{ Z1X|2]|0|M 7}0|=

- Cisco 7600 Series 2} 2E] SIP, SSC %! SPA £ T E Q0o [T [0|M 7t0|=

. Cisco ASR 1000 Series Aggregation Services Routers SIP and SPA £ Z E9jo{ Z11|2d| 0|4
7l0|=

. Cisco ASR 901 Series Aggregation Services Router 2 E 2J0{ T4 HHA]

. Cisco ASR 903 Router M{A| A X EQfo{ Hu|d0|M 7I0|E, I0S XE BIE|A 3.7

. 7|& X|¥ & M - Cisco Systems



//www.cisco.com/en/US/docs/routers/7600/ios/15S/configuration/guide/syncE.html?referring_site=bodynav
//www.cisco.com/en/US/docs/wireless/mwr_2941_dc/software_config/guide/RANOcfg.html?referring_site=bodynav
//www.cisco.com/en/US/partner/docs/interfaces_modules/shared_port_adapters/configuration/ASR1000/asrcfgceop.html?referring_site=bodynav
//www.cisco.com/en/US/docs/interfaces_modules/shared_port_adapters/configuration/ASR1000/asrcfgceop.html?referring_site=bodynav
//www.cisco.com/en/US/docs/interfaces_modules/shared_port_adapters/configuration/ASR1000/asrcfgceop.html?referring_site=bodynav
//www.cisco.com/en/US/partner/docs/wireless/asr_901/Configuration/Guide/pseudowire.html?referring_site=bodynav
//www.cisco.com/en/US/docs/routers/asr903/software/guide/chassis/Release3.7.0S/ASR903-Chassis-SW-37.html?referring_site=bodynav
//www.cisco.com/cisco/web/support/index.html?referring_site=bodynav

o] HHofl &5t
Cisco= ™ M| AFEXI0f| A CIe 012 X 2 i% M5

b7 loi 71A HE T|s0 2y
HAS HASI0 0| ZME HAMSLICL OfF 2| FEO| =2 7|H HIol2t: ME HATIS| H
o A2 0tE MESIK|= & LICE Cisco Systems, Inc.= 0] Z2 tHHof| CHal| of st MU
XXl 2o eat 2 72 EM(E3 M3 E)E &xe AS AL CHL



