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TDM ( Time Division Multiplex )
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Pulse Code Modulation —PCM
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(E1)PCM 30

5 bisy) gl bl a5 axws (EL/T1) Jluoms byl ol IS oo luibiul 5l S EL Lglas
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i 5 0,0 I o3l Slopes 5 KidliSe gl T 5IB Y a5 cul BYY 5 EL s U oyl

c el 65y o B TSI Y
a5k Wb sLeyMb/s 2 Lel> wilgs o EL L 10

(32channels x 8bit / channel) / 125us = 2,048 Mbps
g oS, bl Sy ,ol> J> o Dialout wa 5 il Dialin go olejes ailys o5 bshs
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PCM30ulaziw

Number of channels : 32

Number of telephone channels: 30
Frame duration: 125 microseconds
Channel length: 3.9 microseconds
Canalbit: 8 bit

Bit duration: 488 ns

Bitrate: 2048 kbit / s OR 2.048 Mbit
Bit rate per channel: 64 kbit/s

Clock frequency: 8 kHz

(T1)PCM 24
09,0 LKbit/s 64 Jiuous el JUIS 24 calgige a5 sl sg>g G el 5o (5 lasbnl G 1960 Jlo o
oo sl TDM £sly b U, 1.544 mbit/s LS
il anils lojen LLI IV ailgr oo auily axils T1 bas G Lass )51
(24channels x 8bit/ channel + 1bit) /125us = 1,544Mbps
125)us is the sampling period(
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PDH (Plesiochronous Digital Hierarchy)
PDH (S35 sl

E1l- 2Mb/s

E2, 4 x E1 - 8Mb/s
E3,4 xE2 - 34Mb/s
E4, 4 x E3 - 140Mb/s
E5, 4 x E4 - 565Mb/s

PDH in brief

Each layer multiplexes lower level signals into a higher bitstream
the bit-rate of the signals is allowed to vary slightly.

All signals are read at a speed that guarantees transmission of the fastest incoming
signal - bit-stuffing copes with slower bit-rates

Lower order signals float in the higher order data stream and require a cascade of
multiplexers to be taken out

Wb

Example:
Accessing a 2Mbit/s signal of a 140Mbit/s stream requires 6 Multiplexers -

it cannot betaken out directly from a 140Mbit/s stream

57; 40 p P IRWER v



Al b o,y SDH (6,5l asxs 10 090 15,95 1 TS Bllasil S LB 51 PDH jo & o
olo 3o Jlazwd ol o dluda

Synchronous Digital Hierarchy ( SDH )
oSy (Hge gam 5 b g o Bl Bl slaaS onds WSl (ge Slellbl &5 ya 4 s (0l 50

O garo
SDH introduced
The PDH hierarchy based on 2Mbit/s mapped into SDH:
[ | T e | JEMIL-. ] x1 12928TMBit's
STMN < AUG - A4 < VC4 4 4 e
SR .
No H ; 2425EMBs
[ Tus-2 | TU3 VC3 | 03 e
; A
<+—  Mapping
< Allining ~p B
Muttiplexing ( TUG-Z\}.?‘E:- —_— H Vo2 e coap | ks
\ .

In addition to the transported data, SDH network element add
Overhead Bytes to transport information SDH functionality

el o 0l )3 C-12 nlS Sy o ol ol mayp weS olKs 2MbIL/S EL gy 5o e
oarie S VC12 & o 003 VE2 ol gz g 40 oot o g o0y Lol ya B3I S
Carbge b 5 0 )Ltl el 00 TUG2 el iy 09, & o 5 sl s ool _oloazs] 5 oI
P S 0 oly oo [ L TUG ol slsas cidn L aiS oo adeiin | (53lme 5iilS 50 Sal (sl
5 15 g 0dh ool a5 o)l odnio VC-3 (g3l gla ,utlS 4 5,5 >,k VC-3 (g3lne

o o LESTM m 5 LAUG 5 gt osls 13 (AUG) IS s 09,5
2 ol oyl S5 lSe (et sl b 5 oL ol e (lgotiomns (65lme il STM-1 SDH VC-4
gy o0 S STM 3 5o S
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STM-1 with 3 x VC-3's with VC-12's

SDH sl (g0 i 8 L5l 3 (b 4iged

[e————— 270 Columns (2430 bytes) ——|

Reganarator
Section
Ovarhead

Pointers

W e~ &, N & W R =

LT=T == T I = T 4 Y - R

9 Columns

=
&
7
8
£
£

o
o
&
=

VC-12
VC-12

VC-3

48.960 Mbit's

Path Overhead
VC-3
4B8.960 Mbit's

STM-1 with 3 x VC-3’s

+—— 270 Columns (2430 bytes) —|

Path Overhead

2 K LN © 0
= = B e
e {hE s EEK
o 5 Oe E O = |Rows
= = o & @
=+ N8 = NE =
STM-1 with VC-4
[e—————— 270 Columns (2430 bytes) ——|
S5l pauils
Virtual
Container 5
Rows
VC-4

W~ o B R =

9 Columns

Path Overhead

150.336 Mbit's
(149.760 Mbit's)
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el BUL Ly SDH yo el 155 mbps wlellsl Lo )l #55 5Sla> PDH o

E2 oE3 4y Il E4 Wb E4 Wie UL aliles SO 0o 51 EL 2l sl (gl sy csl oo audis PDH o
155 Wie UL alids aux 2l 51 (VC12 L) E1 gl 5wl (6l SDH ;o .oged uSlocdlogd E1 s g
dbloe SDH 0258 50 o gy S92rg Julos 45025000 &0 a0 SG o (Sl

Q&"‘ poe &;“Slﬁ 035 ﬁSDH o ‘;5 | ).:..b ulS.c‘ ‘SsLQ,J‘ 6135 039> O 1ass PDH (ot u)LE.a 39
3,10 0925 295w SDH  &lkas IS jolay 010 0429 ol

adle 5 SDH Ceoud OverHead (5 ol sledUSiw Lo

7 i Jloy) slo oo # 5 SDH o

STM1 155 mbPS
STM4 622 MBPS
STM16 2.5 GBPS
STM64 10 GBPS
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Huawei metro 1000 4 909

Huwaei Metro 1000

Specifications Metro 1000

Aggregation ~ STM-1/STM-4/STM-16

Dimensions 86 mm(H)*436mm(W)*293mm(D)

Switch Capacity TDM: 21.25Gbit/s (136x136 VC4, higher order), 5Gbit/s (32x32 VC4, lower
order) Packet: 8Gbit/s

Service Slots 5 slots for processing boards
MSTP interfaces STM-1/4/16, E1/E3/T1/T3, FE/GE, DDN, ATM, SHDSL

Framed E1, RS232/RS422, two-wire/four-wire audio

Supported PCM interfaces interfaces

Interface V.35/V.24/X.21/RS449/EIA-530/RS-530/RS-530A
Packet transport E1 CES, FE/GE
interfaces

Power Supply PG 48V DC/-60V DC/+24V DC
PPYY  AC:220V/110V AC
Line clock source

Clock .
Synchronization Tributary clock source ‘
Two external clock inputs/outputs (2 MHz or 2 Mbit/s)
Housekeeping signal input/output interface, RS232/RS422 serial
Auxiliary communication interface
Interface Modem interface, NM interface

Orderwire phone interface
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29 2MB (o2 955 Colilb b ST 530 digod

—_— —— T —

E . emaws

e

'--._';'\_;_'__\'_\_.\_... : 2

09330 Fiber Optical Mux

1U height, full front access (ETSI unit), or front and back access (ANSI unit)
Rack mount, wall mount, and standalone
WAN Ports

o Two hot-swappable optical cards. One optical interface per card

o Optical interface 1+1 protection switching (maximum 50ms)
Tributary ports

o TDM Interface

= 4slots: eachcanbe a4 E1,4 T1, or 2 V.35 hot plugable card

= Uptol6EIl
= Uptol6TIl
= Upto8V.35

o Four ports of 10/100 Mbps Ethernet bridge hot-swappable card
Power Modules
o Hot-swappable DC plug-in modules (-48 Vdc: -36 to -75 Vdc), dual for
redundancy
o Hot-swappable AC plug-in module (100 to 240 Vac), dual for redundancy
Auto laser shutdown function is user configurable
Loopbacks for optical link, each E1 and T1
Office alarm contacts
Firmware download to local unit and remote unit
Management port and interface
Multicolor LED indicators
One LCD and keypad on ANSI panel (optional)
Console port, VT100 menu-driven
SNMP port
Telnet via SNMP port
LoopView GUI EMS

O O O 0O O O
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GPON, EPON ..t

oo Lol (P2MP ) alas sz 4y alaii wUlas! ) Sl (gl a5 0l o IEEE802.3 &l 3 eEPON
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GPON layering EPON layering
Esocococ Fooo
e st

Layer 3 T Layer 3 IP
Ethernet

k] +
Layer 2 ATM cell GEM frame Layer 2

i ¥ ‘ : ;

GTC TC frame Ethernet frame
4, GTC sub-layer J, MAC layer

Layer 1 PON-PHY PON-PHY
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