DS -
DS -
DS
DS
DS -

El
E2
E3
E4
E5

STS
STS
STS
STS
STS
STS
STS
STS

0
1
1C
2
3
4

ORI YA s s 3 A

&1 DIGITAL AA(n - LAW)

1 VOICE/DATA CHANNEL
24 VOICE/DATA CHANNEL
48 VOICE/DATA CHANNEL
96 VOICE/DATA CHANNEL

672 VOICE/DATA CHANNEL
4032 VOICE/DATA CHANNEL

3 DIGITAL AA( A - LAW)

30 VOICE/DATA CHANNEL
120 VOICE/DATA CHANNEL
480 VOICE/DATA CHANNEL

1920 VOICE/DATA CHANNEL
7680 VOICE/DATA CHANNEL

= dolE o] ABHUT. weha BHMe] FAste o

2~ 0]
=2 T M
o B4 3 Jhel Ast &4 Aol AgE =
o

T2 DSH, E# 2 STS—#3HolH, sJAAI 82 vF9o H9

64 KBPS
1.544 MBPS
3.152 MBPS
6.312 MBPS

44736 MBPS
274.176 MBPS

2.048 MBPS
8.448 MBPS
34.136 MBPS
139.264 MBPS
565.148 MBPS

—

N Es} A%

L

b

=
=

i

= (e} [e}
TEIAE,

SONET (Synchronous Optical Network)DIGITAL | A

1/0C - 1
3/0C - 3
9/0C - 9

STM -1
12/0C - 12 STM - 4
18/0C - 18
24/0C - 24
36/0C - 36
48/0C - 48 STM - 16

STM = Synchronous Transport Mode

51.84 MBPS

155.52 MBPS
466.56 MBPS
622.08 MBPS
933.12 MBPS
244.16 MBPS
1866.24 MBPS
2488.32 MBPS



- 19609t = DIGITAL 7]l<=9 w43 de Asts|Ab7 CABLE 54 digh & &4
T A= g7179Q 7135 ATt

ol gk mofo] Wt ofR I AT E HAYE EHOR WIAA UENA Hes F
A7 M2 F7F9 Central - Office (CO)EH|QI PCM (Pulse Code Modulation ) %
vl o] oAtk

Azt 71Hell ol vAE e 7lxe oA dlk @A 1759 Voice Call& A

FA0 v3] 24719 EH A2 Channels A43t= #H]2l Channel Bank® 5% 9]
t}. Multiplexer?] 715< 339 %719 Channel Bank & €% T - carriergl 529 #
th. T - carrier= 270 ©]%49] Channel Bank =& olg 21 A3 E Cxd XYooz W3l

}-olr ol r_‘

ol tA" E3a% F9 A5 & Q=T o5 04D £US s gA" Az o
<3} st D - Bank® FAEH. o tFstd tAE AesE Tl HE 2E¥ &= DS -

s FEe

D BANK
Tl 5 PCM Channel Bank®] 7|52 s o] gth. PCM Channel Bank® WA O 2
Western ElectronicAFoll A xS AF&3F W Ao wlgl D1,D2,D3, 181 D42 AFH
H]Z D1/D2 Channel Banki= © o4 Al %] goi} @e 250 oz A3} golA A}
|53 gty D39t D4 H A A o)),
D3¢} D4 Bank: "¢ #AFstH, D4 Bank:= 7|22 o % @< Chassisel 27019 D3 Bank
2 7A=Y (2 Share Common Equipment) D3/D4 Bank: Z+Z+e] 24 Channelo] W& T1
Bit Stream< AF&3th D3 Bank”F 1709 T1 Bit Stream2 AF83te] 24 Channel & %<
43} Wb D4 Bank & 5 719 T1 Bit Stream< AF&-3o] & 48 ChannelS 4=&3+t}.
Ed TDM Aulelx D-Bankel <& &3t =+ TIDS - 1Bit Stream<
1.544Mbit/s o] £E= 85 = 13 09 1% HAEAE |,
PCM< D - BankE%s3l ofd=a A35E AFsr9s]l AEHE 7]Wolth
AMI(Alternate Mark Inversion )&t £&$+= Bipolares UXE EHAE 53433 T
3} ¥+ Digital Form o]t} ofd 21 23E WA HUd F7] (Time Interval )&
t} o)Ay E A= ojd 21 MZo] PAM (Pulse Amplitude Modulation )]z} &2 %
z+zke] PAM Sample2 Digital 8 - Bit PCM Byte® %#}3(Quantizing) % ¥ 33}
(Coding)¥T}. o] 8 - bit7h tJxE AH|E B3 &2 doz A5 PCM o4 o]
FIAHT AEE A9 oldza HElZ AFA L= Decode ¥ U
TiEEE ofd®2 1 A3Fo HLH Sampling SE25EH FEHHT. K o]EF Nyquist
Ag (Sampling Ad)o] W2™ ofd=Z 1 AEE Encoding 3F7] YallAE 289 o Zo
2] Sampling (3 ¥ 3}) = o] O]ﬁhjr.
Astel 54 F3 9> 300 - 3300Hzolv o8] 74| o] f & & A4 F3 B9
%3hS 4000Hz= A dzt‘r. e 2ufe] g F(2X 4000Hz) o2 1x3 8000Sampling <
st o] ofd2a NEE HAdTS JA ok

= T
o mE > iH
i fo ot



9.1 obd®m AN3F o txEst 774

19A @ old2a H38S dAHSA MEH3IFF PAM (Pulse Amplitude Modulation )2 &

| FA8712 A PCM 2= gAd 53
E3talo] fxd =9 PCM =7} Bipolar A& & Hl¥lo] AE=

9.5 Frame ¥ 37 Al A
= Channel 3 A== old=21 25 7F of57]o] s A 30074000HZR¥F A 2] vj o] Eﬁr/‘]
7]/ AlolE 3 &2 ]Oﬂ ol3f A Z+ channeloll th3te] =9 8000(E -3} Ful4)3] MEY (%
shgts PAM H(EAsh = #gksio

H3E PAM {\_fi F3712 AJ(FashEo A5 539 wmulolo] we} 8BITE %
sto] Falgkth FAlSe A= Zb Channeldl Al 9] 2+ 8Bits A& 1Bit= 3 (+-)&
dsla 274Bit® /\]ﬂ ANE dASH 578BitZ AN WS A FaFdAe
PAM A5 & QTS ofpz1 st o2 Ayt

4

vrlro

Jl
Mo B oot

9.6 Digital Format
- 8bitz A WA bite F44ES HEFT 278bitve H9E YEY

9.8 EI(CEPT) FRAME FORMAT

kol A AW 3 T1 FRAME®S] Aol T12 3 FRAMEe®] 2470¢] TIME SLOTCe 2 T4
Ho] loew zb TIME SLOTel SIGNALZHE ®dse F+= BITZE dH 0
FRAME®] ¢tells71E 9g 171¢] BITE 23t FRAMEe] 74 %14 E1 FRAMES 32
71¢] TIME SLOTSe % FAHo 9o "0"TIME SLOTS %7] £+ ALARMS $3 &
w2 2ol "16” TIME SLOT<S 7+ TIME SLOTY SIGNAL A e|S el w) AL&3kc)

*T1/El1 FRAME©] VOICEZ A}&&uw= TIME SLOT zto]wt 21O}t DATAS A&3uj
+ CHANNEL ¢ A9 %7} tt2t (T1& CHANNEL® 56KBPS (CLEAR CHANNEL
OPTION §1& 74%) °lv E12 64KBPS 7HA 7}5) *E1 FRAME 9 &%/ <Al 27FA] 7}
(CCS/CAS) &#Aatw zko]l= SIGNALING CHANNELS DATA CHANNEL(CCS)ZE Al&
& 7¢17}F SIGNAL CHANNEL(CAS)Z AFg&a511712] #}o] <l

(CAS : Channel Associated Signaling CCS : Common Channel Signaling )

* AF AR FIEE Tl AMI/BnZSE E1& HDB3/CMIE CCITTelA = AL



A TS P

el SIgAGNA W 24 FE delBE AEHA L Pl

T1Z v=4e AZd 53t Waoly £k 1544Mbps, El2 fFH¥ACR HEs
2.048Mbpsel™ T1 ths3stel= 574 2470, E1 osstol= 30719 &4 AgA €k 4A

g ASEAAE o FH ARG BFH WAo] Fz ol gHh

Multiplexing)&}t 3L &}
Multiplexing)g} a2

AEE AMgslE 12459 frg U EYA A)2"og2 Ti1, T2, T3:=

o] Al2¥2e PCM(pulse code modulation)® TDM/(time-division multiplexing)< A}-& 3}
Ak gAd dAE Alz="oly, 4 3AS AFEEA full-duplex(FAl ol 24L& G 24

fo rr

T1e "AE 25 DS-1& =9 154Mbpse] dE $52 e F A= 5
A A A=A 24709 AdS 7P sl o] gAY AL <l
e Aol wol ARERITH

v}
L off
Lo
m

T2 A9 Abgu5A ¢kid, Uxe A% DS-28 29 6312Mbpse] A $E2 A5
o9 vEe b UAY A4 Auwa 96709 AYe AR

T3S gAE A3 DS-3& 293 44.746Mbpse] A% £z A5 & de= 895 717
digital signal X / A& A& X

(DSO, DS1...DS4)

ddo] FE gAY HAFEol g &9,

dubd o g g FA A3 Ade] AEE= 93 64 Kbps dFES DSOZE Asha, o
5 VEoR THEg Foe WAt



DS1& T1 WA (carrier)?] A& = AFEH =Y, PCM(pulse code modulation)¥}t
TDM(time-division multiplexing)< ©]-&3te] A& == 24 719 DSO (64 Kbp) Al&E o]t}
DS2+= 4719 DS1 2558 &7 dE E9 2319 6312 Mbps®] HAEES A3 gt

DS3% T3 HbgAl Als =z 28719 DSI Az (22 672719 DSO A5)E AFdlA 44736
Mbpse] AEEo] 71535 ).

tlo

obtf = AzEs THEAet Evbs A AlAwla) Blalsto] 2 ofgh Aol

HAHEAAZAA A do]H &= DSO wis TREEA ERbEA}

DSO 64 Khps 0 - -
DS1 1.544 Mbps 24 T1 -
- 2.048 Mbps 32 - E1l
DS1C 3.152 Mbps 48 - -
DS2 6.312 Mbps 96 T2 -
- 8.448 Mbps 128 - E2
- 34.368 Mbps 512 - E3
DS3 44736 Mbps 672 T3 -
- 139.264 Mbps 2048 - E4
DS4/NA 139.264 Mbps 2176 - -
DS4 274.176 Mbps 4032 - -
- 565.148 Mbps 4 E4 Ad - E5

s9l £EE Addst=s T-3 A A, A8 s ggasd] o) ®e
Eal

=, ol T-1 349 24 A Foll dFnts
7

TH SaNzde gAdrs o= 2 =
g gaolth o] Azde v e Agsed, T obge Fael aea T
of AFFowA AolFEA $HL AFH T-1 04D 2EGE
Sol BFstAt (EZ5E 64 Kbps AR S4A% L758% B Zo) /wstn o).
v shetel Ade Qe @ A =

Ao, UAE vholazsleln, 1 glo] the vhA] Fol
G oAbgel whet ele) 7b o] sbsate.

T-1 AzgelAd &
) o] Az o]

Az = 29 8000 HZE HH, 7z} 222 8 HE == HAds)
OAgs oz 43 192 vE =z el 29 8000
dhite] WE o8 FERHER 74 B52 F 193 H]

OH'T oX,
>
=2,
[\
o
E
o l-uYi
flo ft



fr

2 FAEY. 192 bits/frame x 8,000 frames + 8000 framing bitsE AlAtstH T-19] £
= % 1544 Mbps7} "t}

!

digital signal X (DS0, DS1...DS4) ; tAE A5 5+

UAg A5 5He 9dd HE UAY 45 SEu AN 9% SolmA, @ el a8
&4 Ao A E g Eel 64 Kbpsel A5%ES 71w £E9 DSOSE i), B
o TH A Azgs f89 EF 84 A2® 2Es DS AxE R ez $99
o,

DSO= tAE A3 55 Alg=9 7]vte]l #rh DS1S T-1 34 We] As=x ARg ¥,
247121 DSO A& &°] PCM¥ TDM WS AR&ste] dEdv. DS2= vl 7ie] DSI
NEEo] A vFstEo] 6312 Mbpsd £EE Wtk DS-3% T-3 34 W9 As=EA,
DS1¢] 28w} €%, = 44.736 MbpsE Wt

Y A% 53 ANSI T1.107 A 7S F31 ok ITU A" 3 g2t o} g
H 7 Az EY, IAES TH g4 Al2doy EF g4 A2"dEd ddA

El through E5 carriers ; EH 3AE

(3] ExgA® T34, DSO +4 7] ZaaAE ned, grEss XE & A

E-12 ITU-TO 23] mots] s, FH9H 2 522939 (CEPT)A o5 4% #H

UAE AFgFAozA, ?13194 T-1 2o g Aotk E-2%H E-57HA+= E-1 ¥

2] w2 Frhehe AE A ol

64 Kbps &% Ad 325 F83F0 24, 2048 Mbpse] %2 dlo]E

o
-
2 A% 5 vk B-12 T-10) w8 tha 2o dolg d%EEg ot 1 ofE

T-13hH= ©e 7 Ade] wE § WEYF AEE $58 s AREEY] wEelh E-13
7 o] I

32
£

E-2+ E-1 A5&& 4] t53tste] 8448 Mbps®E H&sh= 3]do|th,
E-3% E-19] 16919 34.368 Mbps& # %38l 3] o]t}
E-4%= E-39] 4u1¢ 139.264 Mbps® A48} 3] 4 o] th
E-5% E-49] 4u]¢] 565.148 Mbps® A&etE 3] o)t}

1.5 Mbps, DS1

(24 bytes x 8 hits/byte)/125 usec = 1.536 Mbps of payload



Cell delineation by HEC detection as with STM-1
Cell payload = 1.536 Mbps x (48/53) = 1.391 Mbps

.F BB.BFB..BF..
125 usec

24 bytes

Framing Bit

45 Mbps, DS3

7 x 8 x 84/106.4 usec = 44.21 Mbps of payload
18 1841841841841841841 84 bps
106.4 usec frame

Framing and maintenance

Payload
DS3 Cell Delineation

F is framing pattern

12 cells/125 usec means 96,000 cells per second or 3.864 Mbps of cell payload
Stuff is either 13 or 14 nibbles and is indicated by C

Stuff

F 11 Cell

F 10 Cell

21153

F 1 Cell

F 0 C Cell

125 usec
byte

155 Mbps, SONET STS-3c(SDH)

9 x 260 x &/125 usec = 149.76 Mbps payload

Also known as STMI1(STM = Synchronous Transport Mode)
SDH®] STM-n frame®] VC4 payload®l ATM cellS mapping3] A%
9 Rows

270 bytes

Maintenance and operations

1 Synchronous

Payload Envelope

(1 column of overhead)



125 usec

9 bytes

STM-1 Cell Delineation

Peek ahead at the cell format
Receiver locks on 5 byte blocks that
Satisfy the HEC calculation

Are separated by 48 bytes

HEC includes coset so that empty cell (first 4 bytes of header = 0) does not make HEC
=0

Cell payload = 135.63 Mbps at STM-1
HEC (Header Error Check)

Header

Payload
Coverage of the 1 byte HEC

155 Mbps, 8B/10B Coding(Cell Based)

155.52 Mbps

Multimode fiber up to 2 Km

Shielded twisted pair up to 100 m

8B/10B block code as per Fiber Channel Standard

Cells delimited via a transmission frame

Cell payload = 15552 * (26/27) * (48/53) = 135.63 Mbps = STM-1 cell payload

100 Mbps, 4B/5B Coding

5 bit symbols are used to encode 4 bits of data and certain control information

16 used for data

16 symbol pairs defined in the FDDI Standard

Operates at 125 Mbaud or 100 Mbps data rate over multimode fiber

Cells delimited with TT symbol pair

108 symbols needed per cell and 25 Msymbols per second implies 88.89 Mbps of cell
payload

TT Cell TT Cell

- QEAsE TE 26 E77F otd A

A
H
(P H= AYANZY clock® mapping® Al Zclocke] A% EHAQ Z29)

71283 A9t A dAE AE ZH E(stuff bit) A &



- @ ofef 2RlelA AlE+= 1010011011019 dlolEF s 7AW vhEstsbdA ] 2l
SRt o7k mE ZYgoz oW [ IbitRe vt HW v Asid Az
Stuffing bitZ Aelstel E7138% 1010011001101% 2& 252 o

- ol a9 AAEe] AEERE dAY WEde] AsdaEe] SR 7
B o Aelzh 1bit7h BujzbA ZlgEebrh 1bit7h HE f &
& bitE AU stuff Aolbitel] 2 ARE Aol A%

ol 5717} <t
PE = T38| HpolE T9j R A E o] vE st
(BIM : Byte Interleaved Multiplexing)

- 71E4 Hl5714 o5 #W2e] DSn(n=1, 2%) A& 71X 3} A7]= AE H A
HES B 2 5712 gdaewae 7]E9 DSn Aay Fue AEE v e oY
(VC: Virtual Container)el Hol t}&53lsls S 21

SONET[&2Ul]> 20t wAge] deoly s71dFd g v= #ZFolth
SONET# @H = ¥Fo 2+ SDH (synchronous digital hierarchy)’} 9t} T 71&& &
oz, fAE UEYEo] dAAANCE ddE & AEHE 3

_/;:

AEAQ B Axde] REFHES FAFoRA PrAe P A

bpsl BH&EAA ole] FFe 84
= E9 20 AVPIE 244 HE A s
Azel 7ol @ Ao HFAh

w
@)
Z,
&5!
;%
rlo
B
. =
©
@
()]
w
[

ATME the 7% 491d%® ofel SONETS] 4713
MbpsE 7| A%ER Bhel, /1A% ES] wjsel Q] FEES Yo @t

1.SONET©|&F317}B & B

SONET 57|14 & A% (Synchronous Optlcal NETwork)9e] ¢ Zo|t}, o 7] A
712 elgta s A A E Huled oA B dolH 7t EAISHEA] of Fo
Faglo] a’ﬁ& AR A S 7HA] AL @i'ﬁ}% A& et o]9f W= B F 7|2
Ao AIZE 1A 3 Adagle] B dolg 7t e ASovt Rule AS o o}

Bellcore(Bell Communication Research)oll A= 1985l FH% A5 o ¥FS AsH
AA ol & A8t AlFe e, % 4do] Fok MAl oA ksl A7}
o] Fo]x A 1988y el Hm| A A= SONET, 0‘97\]“01]7\15 SDHet &8+ 3EEeo]

A . 7)ol = 51.84Mbps/s o3 £E2 FAEHE FA5S 9k Pt
¢lE]#| o] ~(Optical interface), A4 5 (Rate), A% Hef(Format) 5& F3tsta ).

2.SONET9| &4

SONETE w$ Q& fjdZS A&t} SONETo] o]eld AHL 7148 ¢ = AL
el 25 57]38KSynchronize) A1 o2 A 7hsdk Aot ohs [ 1]



H 574 A2y} SONET?] zpolE ®HojFar glu),
A A T8 Sl AFEEHI A= vE7]A A A 2" v E oo
SONET®] 8 32 tha3 2ol A8 4 Arh

[1] SONETo] zta &= FHE & 3l Midspan meet 3 AHE2E FFot=d 2
o] FHgAe PuE FEoE £ F AdvE 7|5S Lkt olgk o] oy Ay
TEFAE AHE 3T £ 9gomE SONETS A E7bd H&o] golata 1
HAStE g wE
[2] SONET-2 vz (Multiplex) o] tetstnz Aujse] Z7|7F grolx| A #r}.
[3] SONET2 F &2 A A (End point) Alele EA)sh= An|7F tdstez v g =
AFEE 7

[4] SONET-2 7}7h wlgell HDTVSF 22 S&iokollA o754 1&5Hd5S
Ralia=s

[6] SONET2 79| 8o 2&38] U-g& & ez o, &g, §4, A (0AM&P:
Operations, Administration, Maintenance, and Provisioning)ol] ©f 3t W8S A7sk
=

[6] SONETOI A= ADM(Add-drop Multiplexer)E ©o]-&3dto] FAlHow A& ¢34 &
/\ oh:],

[ ] SONET2 H|-& &84 <2l(Cost-effective) W TFE5 A3}, web SONETS

AE S (Survivability)} A2 AH]2= SHof lojq ¢S F83F 541 7|&o] & Aot}

N
L

=

o

o]

ke
T

] H| % 7] A ~E SONET

a5 A By 714 % F3t Al
A% Ea uy RERE FE/A7] A%
HA HAEE DS3(44.7Mbps) 0C-48(2.488Gbps)
Al A5 (KDS3)xEH 7S 7
A5 Ad$ Bit &9 Byte &
t}53} HE Bit Stuffing Pointer Processing
Clock Local Common
st dEE DS3=DS1xDS1 STS-N=NXSTS-1
RN Rl R 183 U=
Embedded Operations 1.0 o] o
Channel R A
Remote Option Settings NS iR
) . U (Network) 27l 2%+
Ak @ gg(ii]n;tif point) | 1] w3 A]Léﬁ
el e SONET®] H]i

3.SONET ¢l A 2] A1 & A A (SignalHierarchy)

SONETo|A Al o] 71E &= 810byte 7|5 2t Fx 24, 51.840Mbps/s?] &%
A4 5= STS-1(Synchronous Transport Signal-Level 1)o|t}. o] STS-1 A&+
DS19] Mu]zel B3 A5 53 Line Over HeadE°] &AM FA %™ o STS-1
2EEL Byte @99 53t AAS Foteo] STS-Ng9 As= HItdth 18l A
STS-N 2z FAol &2 AEH 7] 98] 33 A5 (Optical carrier)® W}



SOMET | SDH HE ==

OC : Optical Carrier
oc-1 STM-1 51.84 Mbps STM : Syncronous
oc-3 15552 Mhps Transpgrt
oc-9 46656 Mbps IModule
0c-12 | 5TM-4 22 08 Mhbps
oCc-18 933,12 Mhbps
oc-24 1244 .16 Mbps
oC-3a 1866.24 Mbps
OC-48 | 5TM-14 248832 Mbps

SONET# SDH oA A #Fox e AS SDHolth

SONET(Synchronous Optical NETwork)®= #A4# #AE 3 14 dolg 48 9
A AL FFolw AE X 51.84Mbpsol A 25Mbpse] th

(o

UNI Z=2EF +x%

AZF 31 Q2931

AZ 21 SAAL / AAL, ATM

A% 1 : SONET / SDH / DS-n / E-n

1. IP over SONET/SDH - SONET 7| &

SONET(Synchronous Optical NETwork)/SDH(Synchrohous Digital Hierarchy)—
AP A AAA BRE FAE AT FAolE 73l H&HL U=
EZAF EF°|th. SONET/SDHY EX = Y AIgAEo A58 F J=
Wavelength, Timing, Framing 5ol ## ¥ F5 2 A|2498 EF2 A 935
W%, 38, obAlob A 9] A Y A2 WE S T I, GigabitF ©] 3
AFSEE AT FA B0l HAE A IdES 840z do] B

FAEFEE AT} ZiOlE‘r.

SONET/SDHY= § 714 Al =5l 0.2 A 5 917] wj ol A4 o)< Zo] vhefat AL E T3
Thre] Bhe) SRES THAT i hbe] AT e AU o] S50, W Tl 9L AL A
{lo18 £ ol 1A51e] 125ms 4 0.2 G glo] A

SONET®] 7] & 7% 9] 91 STS(Synchronous Transport Signal)-12 903 9<& o] 2291 =] &
25 A = T o2, A A 810ute] E o] ¢ ol A 3euto]l Ex= gl o] SukE A&l
e Z2EF oW o] &9t} (g, SDHY 7] 2 A% 9= STM(Synchronous
Transport Module)-1. 2. & STS-39} & = 7] 9] ot} 18 o 7] A = SDHE vl Al 3} a2
SONETS 7|22 RE W& 55 At



e] 90 Octets

s : 3 Octets - &7 Octefs :
¥
1 Section X
averhead a
2 t
3 h
4 Line 3 Payload
5 overhead o
) r
h
E e
3 a
9 d

STS-1 Z#d 7%
ool A 1 315 0], o] 9} & g o] 2 8000 (125ms 7H4) A= 7] ul i-of STS-19]
42T 1= 51.84Mbps(8000 X 810 X 8)ol o}, 12|t} L 9] F 36nto] E o] QB =7} 9l7]
o] YA F ZR2EFo| A o] &3t F e =73 dlolH AEE = 49.536Mbps©] U}
36utol E 0] @ WE| = 7h-d] Al 2wl FhE] & )¢k 27ufo] E(ALA, B E A9 g 9uto] E(3f )=
SPE(Synchronous Payload Envelope)2} & 2] 9-= SONET Y] ¥ o] 2 = of 3% t}, wpe}A] SONETS]
Hol2E AEEEE 50.112Mbps o]t}
SONET®] Gigabitw ©]’3°] AEEEE 7 7] 1A= ol o 22 ZHdEo] Avted st
Z Yo th53l Hojof dht}h th sl STS-1 2| Y T 2 o] Foj X 1, v 53te g &
STS-3, STS-12 5} Zo] thgaoll 3% STS-1 ZH o] = FA| g}

A71R 5 13345 | ZydEs | HoRE(SPE)S R | HolH &=
[ZaL: STSE A7)

A5 o|T}. o] A5 7} 3 STS-1 OC-1 51.84Mbps 50.112Mbps 49.536Mbps
ANFZuy| 248 [STS3 0C-3 155.52Mbps | 150.336Mbps 149.460Mbps
OC(Optical Carrier)&} |STS-12 OC-12 |622.08Mbps  |601.344Mbps 594.432Mbps

2] STS-48 OC-48 |2488.32Mbps |2405.376Mbps 2377.728Mbps

SONET th% 3} &%=
STS-1& th5 3 A 7] = Wi ol = vlo] E Q1 E 2] ¥ (Byte Interleaving) ®2] 3} A 7é(Concatenation)
2y o] glth. nhol E e 2] w2 Q12 STS-1 Za ol A & o] EXR 2ol 2 3% 3}
322 STS-n O 2 AR A 7)+= Aola, A4 ¥HA & o] 7] €] STS-1S 1% 9] STS-nol| 2Hd| = F o]
W Aot ol F] e} Hlo]Z =T FiEE o] vty u, AA WA 9] 9ol & &

H} 1E Qg g Wrao] g5t 3 gL 2h2E STS-n} STS-nCel F 2t} o] 7] A C&
ConcatenationS ¢ 1| 3k},

| [ || |

STS-1 Signal A _ :

- - — Byte

| | | | | Interleaved |:| ID I
P

a1 3-1 Signal B - Multiplexer STS-3 Combined Signal

ST3-1 Signal C

SONET T} 3} (STS-3, Byte Interleaving)



90 Octets o 90 Octets o 30 0ctets -

50 50 50
Pl STS-1 Pl STS-1 p| STS-1
Lo p Payload Lo | Payload Lo h Payload

~ v

270 Octets

wEoc Do
wEoS D
wEOo o

=}
O OCEES 261 Octef —~
Section

Cwverhead

i

5T5-3C
Payload

Line

Rows Owerhead

ommTom=o T o
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