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Next generation SDH
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Tononornsa cetn SDH
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YpoBHu SDH
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Cxema MyrnbsTUniekcmMpoBaHna gaHHbix SDH
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SONET

YpoBHu SDH
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YpoBHu SDH
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Tunbl VC 1 nx nponyckHass CnoCoOHOCTb

SDH SONET Bandwidth Payload

VC-11 VT 1.5 SPE 1,664 Kbps 1.600 Kbps
VC-12 VT 2 SPE 2,240 Kbps 2,176 Kbps
VC-2 VT 6 SPE 6,848 Kbps 6,784 Kbps
VC-3 STS-1 SPE 48,960 Kbps 48,384 Kbps
VC-4 STS-3c SPE 150,336 Kbps 149,760 Kbps
VC-4-4c¢ STS-12¢ SPE 601,344 Kbps 599.040 Kbps
V(C-4-16¢ STS-48c SPE 2,405,376 Kbps 2,396,160 Kbps
VC-4-64c¢ STS-192¢ SPE 9,621,504 Kbps 9,584,640 Kbps
V(C-4-256¢c STS-768c SPE 38,486,016 Kbps 38,338,560 Kbps




ATM over SDH
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IP over SDH
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OToOpaxeHne aCUHXPOHHOIO
notoka E4 Ha STM-1

+ Justification

- Justification control bits T

+ Overhead
+AU Pointer +HPOH + Stuffing
Higher Order Path
<+—{STM-1 e AUG-1 AU-4 VC-4 c-4 E4
D 0 © © ;
11 C-4 270
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X| D |Y[ D [Y][]D[Y| D <
XD [Y[ D [Y[D|[Y[D (1]
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F
Column 11 Column 270
[D] :DDDDDDDD D: Data bits
‘CRRRRROO R: Fixed stuff bits
‘RRRRRRRR 8 Overhead bits 9 .
S:

‘DDDDDDSR

Justification opportunity bit |
if CCCCC = 00000, then S is a data bit !
if CCCCC = 11111, then S is a justification bit  /
in other cases, majority vote counts /




OToOpaxeHne aCUHXPOHHOIO

notoka E4 Ha STM-1

VC4 =C4 + POH
AUG-1 = AU4 ptr + VC4
STM-1 = AUG + RSOH + MSOH

RSOH: Regenerator section overhead
MSOH: Multiplex section overhead
AU ptr: Administration unit pointer
POH: Path overhead

VC4: Virtual container 4

STM: Synchronous transport module
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POINTERS AND TIMING COMPENSATION
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Positive Justification Negative Justification
H1[H2[H3 H1[H2]H3
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~
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payload payload
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CTpyKTypa 3aronoBKOB

Nine-byte Path Overhead (POH)

SDH SONET
J1 J1
B3| |B3
C2] |C2
G1] |G1
F2] |F2
H4| |H4
F3] |F3
K3] |43
N1| | Z4

Path trace, message with CRC
BIP-8 parity control

Signal label (mapping)

Path status

Path user channel (voice or data)
Position and sequence indicator
Path user channel (voice or data)
Automatic Protection Switch

Tandem Connection Monitoring

Four-byte Path Overhead (POH)

500us

/=

~

V5

SDH SONET
=151 |Vv5] Path Overhead

-:7 Path Trace

N2 Z6 | Reserved or TCM

K4| | Z7 ] Additional Path Overhead

K4
Zi




Al

CTpyKkTypa 3aronoBKoOB

A2

STS-1/STM-0
T

JO

B1

E1

F1

D1

D2

D3

H1

H2

H3

B2

K1

K2

D4

D5

D6

D7

D8

D9

D10

D1

D12

S1

M1

E2

1 STM-1/STS-3/0C-3 3
A1|A1|A1[A2|A2|A2]Jo | X | X
Bl| A | ™ |E1]:A FI|X | X
DY | |D2] & D3
Pointer (s)
B2|(B2|B2|K1 K2
D4 D5 D6
D7 D8 D9
D10 D1 D12
S1 M1E2| X | X

JO: Section Trace

A1= 11110110, A2= 00101000: Frame Alignment
B1: Section Parity Code BIP-8

B2: Bit interleaved parity,

D1-D3: 192-Kbps OA&M data

D4-D12: 576-Kbps OA&M data

E1, E2: 64-Kbps orderwire channels
F1: 64-Kbps user channel

H1, H2, H3: pointer bytes

K1, K2: Request /answer APS channels
F1: 64-Kbps user channel

MO, M1: Resending of B2 errors

Z0: reserved

* Nonscrambled bytes
X bytes reserved for national use
A Media-dependent bytes




3awumTta B cetax SDH

Dedicated Shared

protection ring service/protection ring
service ring service/protection ring

—> Working line
—— Protection line




MeToabl o6ecneyeHus xusy4dectu cetn SDH

Mynetunnekcop SDH

TpubyTapHeie
KapTbl !
Kapra-nepexniyarens
1l
P1
OcHoBHas N Arperathas
AR B ) P . KapTa KapTa }
1 " (akTuBHaRA)
'P2 ]
- ./Jf :‘
04------""7: '
) g (’E ‘
____q_,..___l: :_, : )
[ P1 :I -
? i e
: 3awuTHan
< ; Kapra o
Od--1q-1--> '“52*] Tpadmk

‘- - - ~ npuHUMaeTcs

OT 8KTUBHOW

[ TpUbyTapHo#

KapTbl,
nepepaercs
— Ha obe




3awmuTa MynbTUNIIEKCHOWN CeKuumn




3awmuTa MynbTUNIIEKCHOWN CeKuumn




3awumTta B cetax SDH

1+1 Dedicated Protection 1:n Shared Protection
Near End Far End Near End Far End
Tx | Tx 1
— No— N 13!
X v X TR
- <l e — !
Permanent! | |
Bn'dgel LOS APS LOS MS-AIS’
'| | Protocol
| K1=SF.Ch2 |
| | Bridge toc‘ |
Protection K2=Ch2
Switch to | ]' >| Switch to
| Protection Protection
N pa— ! ' —
B > 2 > > Lo 2
% 1+1 x 12
1 L - 1
<«—o € P~ 2 $—0—§ - 2

—> Working line
——2> Protection line




3awumTta B cetax SDH

Normal operation Under protection

__\\ Protection ring
= Working ring




3awumTta B cetax SDH




3awumTta B cetax SDH




Next Generation SDH

Hoesoe riokoneHue npomokosrioe SDH




BuptyanbHasa koHkateHauuns (VCAT)

CxemMa gMHaMMN4eCKOro U3MeHeHUs NPonyckKHOW
cnocobHocTu (LCAS)

O6uwaa npouenypa nHkancynsaunm gaHHolx (GFP)




Concantation

Bandwidth requirement

Contiguous concatenation Virtual concatenation
One concatenated payload 0 One concatenated payload

VC4-WIF"”— Lo %ﬁ VC4-3v
E L 1 | L o
or STS-9v

1 1 1
STS-12c SPE
Several paths
® 3% (3 in SDH, or

| 155 Mbps 9in SONET)
. T T [
E I _
1 1 1
&_} | IV
I
1

Bandwidth delivery
(430 Mbps)

3

622 Mbps

One Path SDH




Virtual CONCATENATION

Segmentation Transmission

tg+250us T
1 tg+125us
| A A B L
VC4-7v | t° i
0 y
(1.05 Gbps) - 60% *,
MFI=k+2[(1-05 Gbps) 7y '/
X
MFIzke [0 00 OPS) e \
MH#% SR \ 2 et 7
MFI=k 400\ i E 3
= O < 3l -
SQ=0.6 ? B — F

Reassembly

MFI=i
SQ=0.6 t

! t1-125ps

' t4-250ps

(1.0 i
VC4-7v | |

MFi=i |(1-09

VC4-Tv

MFI=i-1 |(1-05 Gbps)

MFI=i-2




