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94 10 2

94 12 17

9



NG SDH 10

) Lucent Technologies  UTStarcom

SDH/SONET
(Ethernet)
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NG SDH

1.
11
IP (Ethernet)
SDH/SONET
SDH/SONET
(Generic Frame Procedure GFP) (Virtual Concatenation VCAT)
SDH (NG SDH)
SDH/SONET
1.2 NG SDH
SDH/SONET 1980 1990
SDH/SONET
SDH/SONET
(GFP) (VCAT) (Link
Capacity Adjust Scheme LCAYS)
SDH/SONET
50ms
(OCAM)
2.
()94 10 2 JFK
(294 10 3 4 L ucent Technologies (@) Optical Network

Development and Trend (b) NG SDH Network Technology (c) New Services and



Applicationsin NG SDH  (d) Network Planning and Management (e) Site

Visiting
394 10 5 JFK SFO
494 10 67 UTStarcom (@ InroduciontoNG SDH Tedhnology

(Critical technology overview System-related components) (b) Product
Presentation (NG SDH system Optical access and function) (c) OAM/NMS and
applications (d) Site Visiting

(59 10 8 9 SFO
3. NG SDH
SDH TDM PDH ATM  SDH
NG SDH P
(Ethernet) ESCON FICON (Fiber Channel  FC)
MPLS PoS EoS GFP LCAS VCAT Switth RPR 31
OMC-O IP Ethernet ATM
PDH SDH
PDH IP
i \
MPLS
i $ o
i Ethernet
s —— |
' | PPPILAPS ATM |
{ \ 4
GFP
SDH/SONET with VCAT

3-10MC-O



3.1Layer 2

NG SDH Layer 2
Q (Virtual LAN VLAN) VLANID 1 4094
IEEE 802.1q VLAN Trunk VLAN (IEEE 802.1 Qin Q)
VLAN VLAN Stacked VLAN (
|EEE 802.1q) 3-2
2 (Granularity) 64 kbps
Port-based/V L AN-based 64 kbps 100 Mbps 1000 Mbps
3 |EEE 802.1x
4 |EEE 802.1ad (Automatic

Trunk Load-balancing)

5) |IEEE 802.1p (Class of
Service CoS)

(6) (Spanning Tree Protocol STP) IEEE 802.1d STP

|EEE 802.1w STP |IEEE 802.1s STP

(7 SDH/SONET STP/RSTP (IEEE
802.1s/w) RPR Steering/Wrap

8) Port VLAN |EEE 802.1p

(Line Rate)

3-2 VLAN



3.2 Ethernet over SDH (E0S)

EoS (Service Provider) SDH
LAN
SDH SDH
EoS GFP LAPS
HDLC PPP GFP
SDH/SONET LAPS PPP SDH/SONET
EoS GFP SDH
SDH SDH
Server  Client
SDH/SONET MAN/WAN
GFP (Frame-mapped) (Transparent-mapped)
GFP  VCAT
SDH/SONET 10/100/1000 Mbps
SDH/SONET
3.3 (GFP)

(Generic Frame Procedure GFP) ITU-T G.7041/Y.1303
VC-n VC-n-Xc VC-n-Xv

(  Ethernet Fiber channel ESCON) VC-n-Xv LCAS
GFP 3-3 Core Header 4
(Octet) 4 65535 Core Header 16 PLI
16 cHEC Payload Header Client Payload
Information Optional Payload FCS Payload Header  Payload Type

Extension Header Payload Type PTI



PFI EXI 3-1 3-2 3-3

UPI

PTI =000 (Client DataMode) UPI 34
it: PTI PR EXI
UPI
] cHEC tHEC
4 || CoreHeader cHEC tHEC
Payload
Payload
Headers Type
Payload :
Client
Area Payload Eﬁt:ar‘ds';n
Information ;
4 -||65535 Field Sc;'D
are
3 Optional eHEC
le » Payload FCS eHEC
8 bit
3-3GFP

PTI - Payload Type Identifier (3 )

000 Client Data
100 Client Management
Reserved

3-1 Payload Type Identifier (PTI)

PFI - Payload FCS Indicator (1 )

1 pFCS

0 pFCS

3-2 Payload FCS Indicator (PFI)



EXI - Extension Header |dentifier (4 )

0000 Null Extension Header
0001 Linear Frame
0010 Ring Frame

Reserved

3-3 Extension Header Identifier (EXI)

UPI - User Payload Identifier (8 )

0000 0000& | Reserved and not available
11171 1111
0000 0001 Ethernet (frame-mapped)

0000 0010 PPP (frame-mapped)

0000 0011 Fiber Channel (transparent-mapped)
0000 0100 FICON (transparent-mapped)

0000 0101 ESCON (transparent-mapped)

0000 0110 Gigabit Ethernet (transparent-mapped)
0000 0111 Reserved for future use

0000 1000 Multiple-Access Protocol over SDH (frame-mapped)
0000 1001~ Reserved for future use
11101111

1111 0000~ Reserved for proprietary use
1111 1110

3-4 User Payload | dentifier (UPI)
3.4 (VCAT)

(Virtual Concatenation VCAT)
SDH VC12/VC3/VC4 SONET VT15/STS-1/STS-3c
VCAT (Lower Order) VC-1U/VTL5 (Higher



Order) VC-3/STS'1 VC-4/STS-3c VCAT SDH/SONET
90%
VCAT (Traffic Grade)
VC VC
SDH/SONET
10 Mbps Ethernet VCAT VC-3
20% VCAT VC-12 (VC-12-5v)
92% VCAT VCAT
35
VCAT (Bandwidth Utilization)
(Bandwidth Granularity) VCAT
VCAT LCAS
VCAT VCAT
Fast Ethernet 100 Mbps | 67% (VC-4) 100% (VC-3-2v)
Gigabit Ethernet | 1000 Mbps | 42% (V C-4-16c¢) 95% (VC-4-7v)
ESCON 200 Mbps | 33% (VC-4-4c) 100% (VC-3-4v)
Fiber Channel 1000 Mbps | 42% (V C-4-16c) 95% (VC-4-7v)
3-5VCAT
35 (LCAYS)
(Link Capacity Adjustment Scheme LCAYS) ITU-T
G7042
TDM
VCAT LCAS SDH/SONET
LCAS VCAT

(Bandwidth-on-demand)




SDH LCAS

NMSEMS
34
LCAS VCAT (Source) (Sink)
(Adaptation Function)
NG SDH (VC-3/VC-4) (VC-12) LCAS

Hi, | heed
more
bandwidt

VCG VCG
Member

3-4 (LCAS)
3.6 (MPLS)

(Multi-Protocol Label Switching MPLYS)
(Label Switching Path LSP) 35

MPLS MPLS (VPN)
IPIMPLS RSVP
IP
MPLS
MPLS
MPLS
MPLS

MPLS



(Core Router) MPLS
IP FraneRelay ATM
Switch oS
(Routing) IP
I nternet
MPLS P (Label)
Store and Forward IP
(LSP)
IP
L3R Ky
g ..*-' o~ : D ﬁﬁ'
i — . LSR4 Destination [P
& -. MNetwork
Source 1P i
Metwork g w d
‘ s
L3P LER] «-:L3R 3«-=LERT=-=LERZ
3-5 MPLS
3.7 (RPR)
3.7.1RPR

(Resilient Packet Ring RPR)
Access Control MAC)

Ethernet SDH/SONET
Ethernet
L1
RPR OSl 3-6 RPR
MAC MAC MAC

(Media
SDH/SONET
QoS
L2
L2 MAC
RPR L1



RPR MAC
MAC RPR 3-7
3.7.2RPR
IEEE 802.17 RPR Ethernet
Ethernet (Manageability)
RPR SDH/SONET
Ethernet (Oversubscription)
Ethernet (Scalability)
(D] RPR (Spatial Reuse Protocol SRP)
RPR
2 RPR SDH/SONET  50ms
3 RPR 255
RPR Ethernet
4 (Classof Service CoS) RPR
051 Reference RPR Layers
Modeal Layers Hi
Application
Presentation

MAC Control

MAC Datapath

Medium

3-6 RPR OS|

10

& MAC Client {Logic Link Control) |}

Ethernet or SONET/SDH PHY |

MAL Service
[nterface

+ Scope of 802,17

PHY Senyloe
Interface



WAL Servics

______ e ] ———

Interfaze

J. !
MAC Control
i &
Ringlet
| MAC Datapath
Ringietl

(Aggregation)
IP

(RPR) GMPLS

SDH

3-7RPRMAC
4.
4.1 NG SDH
4.1.1 NG SDH
SDH SDH/SONET ADM  ATM
(Multi-Service Transport Platform  MSTP)
4-1
TDM ATM  10/100/1000 Mbps

(Transport) (Switch)
SDH (VCAT) (LCAS)
(GFP) SDH

SDH (Networking)

(Carrier-grade) (Quality of Service QoS)

TDM NMS
(50ms )
Layer 2

1

Vol P



4-1 SDH (MSTP)

4.2 Lucent NG SDH

4.2.1 NG SDH

(1)  Packet/SDH TransLAN™ 4-2

2 Packet/TDM/WDM LambdaUnite™ MSS

(3 NAVIS™ Optical Management System
ASON/GMPLS WDM 4-3

12
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- O Packet / SDH
- Convergence:
=>
L-—/ TransLAN™

Packet Layer
ki
E !ﬂ; Packet / TDM / WDM
%

SDH Layer Ethernet over TDM Layer Convergence

DWDM Layer

4-2 TransLAN™

Internet
&S
&

IP/IMPLS IP Service
Core Hgess

Multiservice
Edge
Metropolis®
s® 1—\ |
R LambdaUnite®
LH
Metropolis®
ar i —
Lambdaxtreme™
= !J DWDM | -
o \-I“!J
= LambdaUnite®
Metropolis® /—_l
Metropolis® ”
Metropolis®
bwbDM
Optical Transport Network e
AN
1 CLT O\ATS ES'AM 4 u'er}_%im
MSC
Wireless [=*] %U Enterprise
Backhaul Protecl] Cenler - LAN
Cor\sumer Emerpnse Facility FC Switcl Services
Bwadlbard Broadband
ireline Stora Wholesale/ Internet
Access ge Retail Wave Access
Networklng Services
4-3 NAVIS™
Lucent 4-4 NAVIS™ Optical Management System

SDH Ethernet  ASON/GMPLS WDM

13



(1)
2
3 (Service-oriented)

(4)

( Morthbowrd Fberfaoes

Sendce Frodsianirg

() (2= wkm) &

boliti- o Berret brmps
(") (o e o oy

l\aj)

4-4 NAVIS™
4.2.2 Triple Play
Triple Play SDH Switch RPR
(1) SDH 4-5
7 ( Data Services
Ylgsgogzrasd Eﬂd-i?\ Ratiig Internet

+ DHCP

+ Middleware o Ag
Servers k i Eg . Etch"n — /
VoD Servers ~

‘Silssad Juniper® AnyMedia®
n. | E-Series  Access portfolic || \ccess
Riverstone GigE
RSTN15008

\ Metropolis® ADM
///'——‘"—— \_\
VolP Application y

Servers | STM 16/STM-64
.
GIgE

GigE
Stinger®
Access portfolio
Access
Access

AnyMedia®
\ccess portfolio

Metropolis® ADM

PSTN

4-5 SDH

14



(2)  L2/L3Switch 4-6
L2 Switch, e.g Video Head End £ 2\
Riverstone « Encoders
AnyMedia® 15008 L2 Switch. e » Middleware
; ) €.0.
Or Stinger ® LZR“T‘\‘;";:g{‘C;:ég' Riverstone Servers k
Acces tfolio 15008 15008 « VoD Servers
E: 4 " Lz switen
- 1G i 10G 1G witch, e.g.
i _ _ ] L Riverstone
Copper E | Metropolis® WSM . — RS8600
Pair 106 VoIP Application
VPLS Backbone Server H
ADSL/ADSL2+ E——
IVDSL 5ESS
Splitter Home Juniper | Data Services
ERX-1440 ~ -
>~ DSL Modem -3 > DG
— i ﬁﬂ * Admin
1 « Etc.
\/Iji]i_/
N
IP Phone Gaming STB CH4
4-6  L2/L3 Switch
Triple-play services over RPR

4-7

Traple play ServacEs

! (Wakce, v-ungcémsﬁﬂhulmn.
iP *D5L

E-LAN

BLE - Bropdband loop carmer ‘\n

CHWTE - Coble-modemn temenation sysiom
E-LAN - Eshornot LAN

FE - Fam Ethamat

OBE - Dagahil Etharis

OLT - DOpticsl ne terming b

L&A - OQuadrsture smpidude modeiation
APA - Rasilioni packet nng

- .

RPR

15



4.2.3 Triple Play
1)
2
(3) Vedio Server
(@
(b)
(4) 10 GbE Fiber/DWDM
(5) SDH
424 (ASON)

4-8 (Network Element NE)
(Automatically Switched Optical Networks ASON)

Q) NE (Port-to-port Nearest)

(2 NE (Link State Advertisement LSA)
3 NE LSA

(4)

) (ASON)

30



4.25 Ethernet
4-9 Ethernet
D
)] Ethernet
@ Triple Play ( Voice Data Video)
(b) (New Data Oriented Services)

(c) Lucent Metropolis™ AMU  Metropolis™ ADM
LambdaUnite™ Multi Service Switch (MSTP)

(d) Lucent OoMS SDH SDH (Ethernet/MPLS)
DWDM

© SDH DWDM OMS

3 | Management
== Navis®iOperations

Multi-Service Multi- .
Service IP Optical

ATM/FR Edge

Ethernet/ Ethernet
FRIATM ™  Accessto P Elegt o ARGt
Interworking Services

Metro Metro

Ethernet Optical

Core Core
\T\ /

Broadband E-Lines/LANs
Aggregation LAN Backhauls
EoF Interconnects WDM
Access Access
‘ DSL Metro

Optical
Access e oo

ent Worldwide Services

4-9 Ethernet

4.3 Lucent

LambdaUnite™ MultiService Switch
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(MSS) 4-10

43.1

) - -

) 160G (1024x1024 \/ C4) 320G
(4096x4096 \/ C4)

©) ( )

(4 STM-1 STM-64  40G

) SDH/SONET (Configuration)
Termina Multiple Add/Drop Hub Multiplexer OEO Switch

(6) (GbE  10GbE Ethernet)
(LCAS L2 Switch)

(7) STM-16 (Transparent Service)

(8) Migration to self-aware mesh based networking( GMPLS )

’ Application Layer ‘

Session Control Layer

Integrated

with IMS

) .. MPLS Core A

etropolis
ADM

Access Network

Metropolis \\\/
AMU K

4-10 LambdaUnite™ (MSS)
4.3.2

(1) 2.5G/10G/40G

18

640G

Multi Ring

osl



2 edge  Sub-lambda grooming

3

(4 40G

©)

(6) 40G

(7)

(8 2.5G/10G/40G - - (OEO Switch)

4.3.3

Lucent LambdaUnite™ 4-11 LambdaUnite™ MSS

Metropolis™ ADM  Metropolis™ ADM Compact Metropolis™ AM

4-12

(1) LambdaUnite™ MSS (160G 640G) Etherne

STM-16/64

(2) Metropolis™ ADM  Metropolis™ ADM Compact
Ethernet STM-16/64

(3) Metropolis™ AM SDSL  Ethernet

Backbone

Metropolitan
Core

Metropolitan
Access

Local Loop

4-11 LambdaUnite™
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Metropolis® ADM and LambdaUnite™
Metropolis® ADM Compact MSS

Metropolis®
AM

4-12 LambdaUnite™

4.3.4 LambdaUnite™ MSS

(1) LambdaUnite™ MSS

(a) 320G (2048 x 2048 \/C-4 | 6144 x 6144
STS1) 32 110 10Gb/20Gb 7ft/2.2m bay
4-13
(b) 640G 20Gh

4-13 LambdaUnite™ MSS

(2) LambdaUnite™ MSS

(@ 4-14

20



(b) 160/320/640G

(©)

(d)

(€) VC-4/STS1  VC-4-64¢/STS-192¢

(f) STM-1/0C-3  STM-64/0C-192

(g) 100G  Colored optics LambdaXtreme™ Transport WaveStar™ OLS
400G/800G Metropolis™ EON

(h) MS-Spring/BLSR 1+1, 1:1 MSP/1+1 Lin SNCP/UPSR

The Traditional Central Office The Central Office with LambdaUnite™

echnology

LTI

Central
Office

4x10G 16 x 2.5G 16 x 2.5G 4%10G

- Aggregation Aggregatjon :
Aggregation c c Sr Aggregation |
Rings Rings Ring Rings

4-14
(3) LambdaUnite™ M SS 10G OEO Core Switch

@ 414 31 8 Backbone
Feeder 10GADM 4 Metro 10GADM 16 Metro 2.5GADM 4/4 DXC
(160G (1+1))

(b) 1 LambdaUnite™ MSS 98%
90% 98% LambdaUnite™ MSS

21



(4) Lucent LambdaUnite™ MSS

(& LambdaUnite™ MSS

(b) LambdaUnite™ MSS 4-15 TeraBit

Non groomed
10G links

=N

N x 10G
DWDM links

10G A-services
(unprotected)

10G A-services
(unprotected)

10G/ 2.5G/ 622M/ 155M
SDH/SONET services
(protected & unprotected)

@ Optical Transponder

LambdaXtremeTM Transport

/ WaveStar® OLS 400G/800G

4-15 LambdaUnite™ MSS

4.4 Lucent (OXC)
4.4.10XC

SDH OXC 4-16
Q) SDH/SONET ADM
2 NG SDH/SONET ADM

3

22



DWDM

ROADM

I Legacy

B |

N
!
4

" Today

N
-

Tomorrow

==

—f -, i
SOJ;‘}EE’Q?LDM NG SONET/SDH ADM Optical Transport Platform
4-16 SDH OXC
4.4.2 OXC
1
@)
3 TDM WDM IP
(4)
©)
(6) SDH/SONET
()
443 OXC
(OXC) 4-17
Q) (Access)
@ Edge NE Metropolis™ AMS
DMXplore SONET SDH WDM Ethernet
(b)

23



2 (Aggregation)

@ Ethernet/ TDM MSPP (Metropolis™ ADM AM AMS Metropolis™
DMX DMXtend DMXplore)

(b)
3 ( Hub Core(OXC))
@ LambdaUnite™ MSS  LambdaXtreme
(b) (40Gbps 10Gbps)
(©
(d) (OTN G709)
Metropolise LH
!E b LambdzUrites mins
o255 LambdalinitaE H L & LambdaUniteﬂ e
%5 : ,/_. “-u___ ‘ MS.-J-"'-- w3[' xr’“_rnml'uﬂ
{ DWDM b - M -
,. : —r-ﬂ—_El =H
g\ / g @
; = Matropolise
i ARE
"’Ml_at.ljppnlist;- “ et Lambdaiirama™ M:trDDhI:D“S@
DRt CIDRL WS Transport
O kplore

4-17 OXC
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4.4.4

OXC 4-18

Business LAN
Interconnect

oooooo Multiservice Business

Storage .
ooooooooooo Networking
alalnlnlnn|s|u[a[a[a] Area .
ooooooooooo 0ooooooooo0 Networks (Vldeo & Data over
LIL] == CICRCICICIC ] oo ffjooooooo secure VPNS)

Ethernet Hibre Channel

Remote Access
Outsourcing for SOHO&

TeIeworers(&Ns\
z= =) |
DS1/E1

- Shopping
- Banking
Network wholesale " Mainfram
(Carrier-to-Carrier)\Vireless ainirame
Services Interconnect
4-18 OXC
OXC (VCAT) (LCAS)
(GFP) (Multiple Protocol) SDH/SONET
0)(® 4-19
grutated -
Metropolis® F\CONIESCO“
OC-N/STM-No
{
Ay Protogyy

Metropolis®

Fibre Ch anne
Ethg,,
n
et & GbE

4-19 OXC
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445

(1) TransLAN™
@ CPE Core 4-20
(b)
(© (Connection-oriented packet service)
(QoS/ fairness)
(d) SDH/SONET
(€)

() MPLS/Ethernet  TDM

(9) MPLS/Ethernet

(h) SDH/SONET/OTN TDM
(i)

@)

(K) TDM

0]
(m)

26



< EEIEIT PP ] §

4-20 TransLAN™

(2) TransLAN™
(8 NG SDH SDH Ethernet Transport
over SDH
(b)
-LAN VPN Internet Video over IP  VoIP
- SDH SDH L2
SDH QoS Voice + Data
Video over DSL VoIP Internet
(3) TransLAN™
@ 2 100Mbps(FE) 150 1000Mbps (GbE)
(b) Differential Delay 32ms

(©)

(LCAS)

(d) |IEEE 802.1D MAC (Bridging)

27



(e (Optiona Repeater Mode Operation)

) |EEE 802.1w Spanning Tree |EEE 802.1Q/.1ad VLAN VPN
(Double-tagging + GVRP)

(g) QoS (DiffServ  CIR/PIR Policing IEEE 802.1p Queuing Scheduling)

(h) (Statistical Multiplexing) (Bandwidth Sharing)

STM-n Line Interface (n=1,4,16,64,256)

SDH HO/LO VC Cross Connection

| [
L4
WAN port ~ITU-T G.707/783 Virtaar

Concatenation
ITU-T G.7042 LCAS

T L
ITU-T G.7041 CiP’E Ethernet/SDH
Encapsulation, framing, buffering Mapping

TransLAN'

M Circuit

Auto-Negotiation

PHY Pause/Flow control
LAN port

| I —
4-21 TransLAN™
(4) TransLAN™
Metro Products | . i Ml; ;
. Matrapalli@ Mrtropain®
iepd @ | mimpane ADH a e @ U 4 ny Lam s bnl @
ANI AMU compact ADHN 1EN uniarial 1]

Metro
= EFE * EFE and GBE

= GBE

- EPL — EPL — EPL
— E-PL&N with QoS — E-PLA&N with QoS — E-PLAN
— E-WPL with QoS — E-WPL with Q05 = 10GBE
— E-WLA&N with @ — E-WLA&M with 05 — EPL

— Trunking with QoS

4-22 TransLAN™
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45 (ONG)

L ucent (ONG) 4-23
(1) Lucent Metropolis™ AMU  Metropolis™ ADM
LambdaUnite™ Multi Service Switch
(MSTP)
(2) Lucent Metropolis™ AM SDSL  Ethernet

(3) Lucent Metropolis™ ADM  Metropolis™ ADM Compact
STM-16/64

(4) LambdaUnite™ MSS (160G - 640G)
STM-16/64

5) (OMS) OMS Lucent SDH SDH DWDM
Ethernet/MPLS Multi Service Switch

-II'HIE H‘Fiﬂla IHII-I #ll!dlllnlmliltnlﬁ-!q FE=s i pis -‘-l“‘ultal_-l‘lﬂl 3

4-23 Lucent (ONG)
4.6 UTSarcom NG SDH
UTStarcom NG SDH

UTStarcom NetRing

29



NetRing 4-24

UTStarcom NG SDH NetRing 10000-1 NetRing
2500 NetRing 2500-S NetRing 1000 NetRing 600 Family ( NetRing 600C
NetRing 600M NetRing 600A) ( /
) ATM MSTP

L1111
Kuiti-  ERDET

Tamaiil

4-24 UTStarcom NetRing
4.6.1 NetRing 10000-I
NetRing 10000-1  UTStarcom STM-16/
STM-64 MSTP 4-25 80G  40G
Q) STM-64 SDH STM-1  STM-64 (STM-1
STM-4 STM-16 STM-64) VC12/VC3/VC4 (AU3 AU4
) T1EL STM-64
(2 TDM (TUE1L DS3/E3
STM-1e) (10/100M FE GbE) Layer 2

ATM

30



3)
1+1MSP LN MSP SNCP DNI  2F/4F MS-SPRing

EV/E3/STM-1e 1:N
4 VC12/VC3/VC4a Continuous/Virtual Concatenation
GFP LCAS RPR

NetRing 10000-|

710mmx436mmx281mm
(HXWxD)
11 traffic slots and 2 switch
slots
I 512 x 512 VC4 HOCC (80G) or
el | LLLEERRER 256 X 256 VC4 HOCC (40G)
“““““““ o 4032 x 4032 VC12LOCC or
i 2016 x 2016 VC12LOCC

4-25 NetRing 10000-1

4.6.2 NetRing 2500
NetRing 2500 UTStarcom Compact
STM-16 MSTP 4-26
D STM-16 SDH STM-1  STM-16 (STM-1
STM-4 STM-16) VC12/VC3/VC4 (AU3 AU4 )
El STM-16
2) TDM (E1 DS3/E3 V.35
STM-1e) (10/200M FE GbE) Layer 2
ATM
©)
1+1MSP 1:NMSP SNCP DNI 2F MS-SPRing
TDM (E1/E3/STM-1€) 1:1
4 VC12/VC3/VC4 Continuous/Virtual Concatenation

GFP LCAS RPR

31



NetRing 2500

175mmx4 I6mmx28 Tmm
(HxWiD)

10 slots with 8 traffic slots
80x80VC4 HOCC
2016 x 2016 VC12 LOCC

4-26 NetRing 2500
4.6.3 NetRing 2500S
NetRing 2500S  UTStarcom STM-16
MSTP 4-27
(1) STM-16 SDH STM-1  STM-16 (STM-1 STM-4
STM-16) VC12/VC3/VC4 (AU3 AU4 )
El STM-16
(2 TDM (E1 DS3/E3 V.35
STM-1e) (10/100M FE GbE) Layer 2
ATM
©)
1+1MSP 1:NMSP SNCP DNI 2F MS-SPRing
TDM (EVE3/STM-1e) 11
4) VC12/VC3/VC4 Continuous/Virtual Concatenation
GFP LCAS RPR
NetRing 25008
53 Tmmx436mmx256mm
{(HXWKD)

26 slots with 8 traffic slots and
12 access slots

80 x 80VC4 HOCC
2016 x 2016 VC12 LOCC

4-27 NetRing 2500S
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4.6.4 NetRing 1000

NetRing 1000 UTStarcom Compact
STM-4/1 MSTP 4-28
(1) STM-4/1 SDH STM-1 STM-4 (STM-1
STM-4 STM-16) VC12/VC3/VC4

TUEL STM-4
2 TDM (TUVEL1 DS3/E3 V.35

STM-1e) (10/100M FE GbE) Layer 2
©)

1+1MSP 1:NMSP SNCP DNI 2F MS-SPRing
TDM (EVE3/STM-1e) 11

4 VC12/VC3/VC4 Continuous/Virtual Concatenation

GFP

LCAS

3U high compact 19" rack-
mountable chassis

132mm > 442mm x 280mm
(HxXWxD)

AC and DC power modules

12 slots with 8 traffic slots
80x80VC-4 HO CC and 1008x1008
VC 12 LOCC

Service cards are interchangeable

with MNetRing 2500 and MetRing
25008

Support DC power, Control unit,
Clock unit redundancy

4-28 NetRing 1000

4.6.5 NetRing 600 Family

UTStarcom NetRing 600 Family NetRing 600C NetRing 600M
NetRing 600A Compact
STM-1/OC-3/0C-12 MSTP 4-29
(1) STM-1/0C-3/0C-12 NetRing 600C  NetRing 600M
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STM-1 VC12 TUEL

STM-1 NetRing 600A OC-3/0C-12 VTL15
T1 OC-3/0C-12
2 TDM (TUVEL V.39
(10/100M FE GbE) Layer 2
©)
NetRing 600C  NetRing 600M 1+1MSP 1:N MSP
SNCP DNI 2F MS-SPRing NetRing 600A 1+1

APS OC-32F UPSR OC-12 2F UPSR/BLSR

4 NetRing 600C  NetRing 600M  VC12/VC3 NetRing
600A VT15/STS1 Continuous/Virtual Concatenation
GFP LCAS

1U0 compact 19” rack-mountable
chassis

MetRing 600 Family 2 slots (one
daughter board slot and one
system board slot)

AC and DC power modules
Wall-mountable

Outdoor cabinet provided

504 X 504 WVC12 LOCC (NetRing
G600C/M)

T2x72 STS-1HOCC or
1344x1344VT1.5 L0 CC
capacity {(NetRing 600A)

4-29 NetRing 600 Family

46.6 (NetMan)
UTStarcom NetMan Java-based Client/Server
(NML) (EML)
(OMC-0) NG SDH
(OMC-9)
(OMC-R)
(OMC-A)
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OMC-0O
Management)

Management)

(1)

)

OMC-O
Server Client os
(Fault Management)

(Performance Management)

ITU-T X.721  X.733

400

(Auto Discovery)

(PrOVi sioni ng)
3
(4)

Client 1 S

L

TR

OM C-O Server

MHode Controller

N

(Pre-provisioning)

PM

Client n

L

- Front End Server

Domain Server

N

Database Server

]

(EML)
4-30
(Configuration
(Security

(Fiber)

Back End Server

Network Element

4-30 OMC-0O



5. NG SDH

51NGSDH  TriplePlay

(1) NGSDH (Voice) (Video) (Data)
Triple Play
2 POTS VolP
3
(4)
@ (Broadcast TV)
(b) (Pay Per View)
(© (Video On Demand)
(d) (Integrated TV Service) Caller IDonTV Web Portal on TV
Single and Multiple User Game ( Triple Play

IPTV IPVideo TelcoTV)5.2 NG SDH Triple Play

(D) (Average Revenue per User ARPU)
2 (Wireless) VolP

4 Cable 5-1

4 Triple Play

Cable
Compani€s %

LECs

d‘ ® Protecting

\oice & Data

® Attacking
i Video

® Protecting
Video
® Attacking
Voice & Data /

5-1 Cable

5.3 ARPU

36



51
Basic Video $39
Premium Video $12
Other Video Features
HDTV $5
VOD $17.99
PPV $3.99/order
PVR $9
Integrated Features (gaming, etc) | $11
TOTAL $97.98
5-1 ARPU
5.4 Triple Play
Triple Play 5-2
Video Doubles Communications ARPU
200 190
150
Monthly 149 L

ARPU
(in U.S. Dollars) 57
) l_l_-_l_-_l
0

Voice Only Voice & Data Voice, Video & Data
B HDTV DVR B voD
Premium Video M Digital Video [ Basic Video
I Broadband P Long Distance ™ Local
5-2 Triple Play

5.5
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D (VOD/TVOD)

2 (Vedio Telephony)
3 (Click To Buy)
(4) (Remote Monitoring)

Ny e s ] el B 0 B .

5-3
6.
6.1
SDH/SONET SDH/SONET
(MSTP) MSTP

(Original Stage) SDH/SONET
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(Flexible

Stage) SDH/SONET MSTP
L2 ATM
(Dynamic Stage)
RPR MSTP
CoS QoS
(Intelligent Stage) SDH/SONET
SDH/SONET
(O-VPN)
Triple Play
NG SDH Triple Play (ARPU) Triple Play
SDH (Capital Expenditure CAPEX) RPR
Triple Play 6-1 10G Ethernet over SDH (EoS)
6-2 10G L2/L.3 Switch (Hub and Spoke Ethernet) 6-3
10G RPR (IEEE 802.17) (CAPEX) 99.999%
EoS L2/L3
1/O
RPR
10G RPR

CAPEX EoS 25% Hub and Spoke Ethernet  40%

RPR
RPR OAM (Operational Expenditure
OPEX)

RPR SDH/SONET (OPEX)
RPR SDH/SONET
Ethernet
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SDH/SONET

NG SDH ( Port)
DXC (Digital Cross Connect)
DXC

pe— R ] (T
- 1000Eann Sx
-
[ A (- QC1AR
e

-

L
-y )
Bs- 1000BaneEX " 5, o ;

e gl
= 100hRane SN MO

6-1  10G Ethernet over SDH Triple Play

6-2  10G L2/L3 Switch Triple Play
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6.2

1)
(LCAS)
Ethernet
GFP GFP-T)
LCAS

)
MSTP
Security

3

(4)

—= Lm- YOO8 ans\TER
. Jm: PO 1R3-SR

In- WP TG-S
T (el —

6-3 10G RPR Triple Play

SDH (UTStarcom NG SDH)

(GFP) Frame-Mapped GFP (GFP-F)
(SAN) (Transparent
Lucent  LambdaUnite™ MSS GFP-F/GFP-T
L2 MPLS DXC NG SDH
NG SDH
SDH
User Log-in
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