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AR P ASEE T > RUERO R AR S S E &R > PON
(Passive Optical Network) & —BRFehMEF % > BAAHHLEEK
REITZUREORGAHAE > Bibb R A TRALER FETTH)
MERRWZ — c REBMERGAEE - £+ X2 ATM-PONCAPON)
A& Ethernet-PON (EPON) & X £ &8 R 7 & - UM A A @RE >
Ethernet PON #9#k#& ATM PON B2t &M > b Ethernet ##53k %
BHEBS5HER > B Ethernet B8 PON &4 &+ 4463 »
12 % EPON 54 % 42 4% S 4F e 1R S #4122 5 &> 4838 (Public Network)
BHehrm Bt ekt - TERGR O EHTE > Wit ERAF S
B RAHRH - MAERE -

METHAGL MEBEEBAMALREATY L]
AHRAEFTS ALBRES  HENETHEY  REEATLET
BHoAEMEAEIREABEANBER - PEEEUBEBNER &
AEHXEE  HPBEANEEALTERERREBESETNELE
RRBRE > URBOEZEPF SHREETCHRE - RRAFIBER
HELeEMARAS  THEERARAE eI/ BAEHER
HEBRRPERRSE B FHEZRREM - WRAELZFET T H
FAREMBEERRBRIEN 0 RRF LB EEHBRH AL
HEREBANERE  URARFN -

BEIHRAARIBELEERARROEY  #REEXE TR L
FESFHBRNHB B HRERE  ELARAALENEESFGA
FEBEHERTHLE > RERAMAOZE  HANNARELEEE
EWERITEAMAB BT LA R BBRAECERS T @ARKRS B
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Z AP ASEBEME BRE
l.#HERE:
sEAT4E ALLOPTIC 28169 B N % » £ 2 é32 "EPON #8847
2, Ru#nd) ey TGigaforce ) A %My > A% Nokia 2~ 3 #HE
D500 DSLAM 2% 48 B 847 » 2k idlido F -
2.EPON (Ethernet Passive Optical Network) #83% 34 &
2.1 MR EEAMHRADLE
(1) OLT (Optical Line Terminating) : E# B 3% & Head end -
Ao ERER Az fedirms  LX 2085
AR RS ek
. 324# Gigabit Ethernet % % # R %57/ @2 PON /-3 -
. f4 layer2 & layer3 % switching #2 routing °
CHAEE R (traffic aggregation)
e. 34t Qos A& SLA A8 B Hl s 58 -
(2) ONU (Optical Network Unit): T # CURB (FTTC) Kz %
M (FTTB) &2 AW (FTTH) XX Zhae sk -
a. % OLT 4% # 2R = 5% 12 3% # m % Ethernet, IP
multicast, POTS, T1 #1z3kE%X 2 & P 3wkt » SARpt data
video & voice services °
b E PR EBRERZAZHREEE OLT -
C. M ATk R M A EPON B RE% B FEER BN &
HEESRE -
d. 324 POTS, T1, DS3, 10/100BaseT IP multicast ¥R/ &@ -
d. &4 layer2 & layer3switching #2 routing #£ 5 > T# A4
¥ Intranet M &M Z KR RBE&RH -
e. THI A B = 4% & RFEH 1 CATV &% [P video FRMIEIR -
f.B% &N KAWL — 4 Residential Gateway 2 Home
Network Gateway > # E 4 [EEE802.3 10/100 Ethernet -
IEEES02. 11 =, HPNA % /v d » AR B E P33R B > 155K
BE LR N EM 8% > Bp4 i £ — &) EPON 12 3% > dosb= T4
EPON 4a 8 Rt x B 8 -
(3) Splitter : A—# Bk » THABEHRI RS BERIEE
3

Q0 T



P o
(4)Coupler & — 8 7Lt » T#5 5 7 8643 36— 18143 3 3% OLT -
(5) kdh#h ~ Bosk © 123X K12 3889 Media -

2.2 MBI

T AT e kB 1-1 £8 1-4 7
(1) Btk

(2) Bk

(3) Bus ¥

(4) # redundant trunk & Tree #

T

ONUS ONU3 ONU4

1-3 Bus topology B 1-4 Tree with redundant trunk

2.3 M4 % ¢ 1EEES02. 3ah 4,3t & Ethernet in the First Mile
(EFM) -

2.3.1 IEEE A% ALAKEPL FERELFE — » &% —2 (First
Mile) #v Ethernet #8844 > mF7a EFM sb— & F £ 39 -

2.3. 20— RBEXR AT F| WAL *

(1) EFM Network 72 25 ¥} 2547 § 4 b &9 JE A H485 (EoVDSL)

(2) EFM Network & 2k #1 25 o 45 b &g F& B B 47

(3) EFM Network e 253t % 25 o4k o4 /& A H4k (EPON)

(4) EFM Network &9 4:E % 32 (OAGM) 4%

2.4 #54E (ethernet frame) 4%i% :

(1) F4T#54E#4] B 3£ B &1 (shared-medium) » LAZ5# % 25 (P2MP)
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% X 4 &4 (Broadcast) #H4E -
(2) LAT#iEt4 2418 (P2P) B AF XA :
a.TDM 7 &K, © & ONU % ® trunk (fiber) &k & time slot > X
8 %718 & & ONU Fide 2 F4% > & % ONU#» K 4Bz time slot
%R PO & BB T4 0 BY3% idle signal e
b. 53 X 5 BT X
& ONU T A EEREXSE  HEBE ONU 4 A
B e IR LR o
£18 ONU 42 3% data 2 AT &€ 3% B — 45 %] 8 message PAiE 48R i%
data 2 k& -
ONU # &% AAT— ONU M2 EMHAHEL > KL FHELLL
BZEH -
st X BEZA 4 ONU R A 48 AR %30 8 04k - B EPON #1878 %
B ERAAME LRI 6 WEAHEREA -
c. 8 P XEaE s EFHEY X ¢
# Request-and-Grant #4%] : & ONU & OLT i # Request
message > L H KN B REAEFE > @ OLT REAAHER
# Request message ° & LA Grant message = & ONU iti55C
% ONU 4% /A per A8 £
Besz —  OLT “Tep BBk & > B TIRATEIFE MK
AR FHEEE TR RBAEBAE NG RREE K-
Eesz — ONU TREEREY -

(3) BAETHIS R BE E XL ONU RFE s ONU (Multicast) &
23 ONU (Broadcast) * #54E M F A £44¢ OLT A& & ONU FE]# &
2 (lbyte) REMEEHEEHOHE - BIEFEHEELH
#» 500 {E#54E - M3t &M B &35 Header ~ Payload & Error
detection field » H#¥tmi& X 4@ 1-5 -

payload § payload _““'
?

T

\ f T Variable-length
Error Header Error packet "leader
Detection Detection

field field B 1-5



2.5 EPON th4E %145 &

(1) EBEREE > AR AN BEIH L > T LAN £ VAN 5
KIS Bp A 24 0 data frame E3:4k4% B A1 Ethernet %
¥ > 91Ethernet R AEBBE > REA HRHEF o) PON
B -

(2) W2 g~ EATHERALE ARLTEEZHMIR

(3) BHESZHAE > TRHEREMHMIBIAK > 4 * 1 Mbps ~ 2 Mbps »
10Mbps ~ 100Mbps A& 1Gbps % -

(4) %EmMBA > R EAERZ OLT & ONU & £8 045k » Héhdo
## - Splitter ~ Coupler ~ Connector & &k K 4434 A%
gyt THEOHERERMERE - HERYD -

(5) WM ARABI RS EAHE -

(6) T 1x plug-and-play 89 % X#E %L ONU 9 5 &

(7)) P42 % 4 Ethernet /& & % % # DSL MODEM = Cable MODEM-

(8) BHBIEERETY » &Kk 1, 518bytes » # H overhead it ATM
PON & B & Sbytes overhead (&% #5% ATM cell tax) &7 -

(9) EPON 7k — peer—to-—peer #3#9%% » B ONU i RAc4aid » £EFR
Jo H 4, ONU 2 /574 ©

2.6 EPON #8938 K & % sz 3%t ¢
2.6.1 45 A ik k& % A % AE3R3H AR voice R data services
RIAFE R RAEL KBS FREHE video
services (4= : CATV) = DWDM &f5 3t &H1& A
R E o Byl T
2.6.1.1 ik -
(1) F47 : 4£ A 1510nm » 443% data, voice & IP-switched digital
video (SDV) 1%k -
(2) 47 1 4& A 1310nm > 1% data, video & #% video-on-demand
43438 38 89 request 1538 °
(3) B 1-6 Fi= 2% — 1.25Gbps &4 A k& PON 2~ &8 » &
1B aETHE20 02 RERKRSTH 2@ -

6



OLT ONU

splitter E

1-6

1310 nm

2.6.1.2 =%k :
(1) F47 :4£ A 1510nm > 4%3% data, voice (SDV) 42 3% ; 4& A 1550nm
1#3% video 15 3% °
(2) k47 :4& A 1310nm > 1%3%£ data, video & 4% 3% video-on-demand
service A 1388 AT 1 &9 request 1538 -
(3) %7 B A& wavelength services @ E R AF &
B A& A EPON sT#% K& E DWDM A8 B ot » M2 & S8
i JE & [ 4# transceivers # DWDM = channels % i@ #74% > 1%
EBBRA KA -
(4) B 1-7 pi= A — 1.25Gbps #éfE A =k & PON 27~ &8 - &
1§48 TiE I8 N E > RIERKSTAH 2B -

Analog/QAM EDFA

Video Tx .

1550 nm
OLT ONU

splitter E

B 1-7
2.6. 215,
(1) A& ONU 25 m# % OLT x4 % F4 % > 3 EPON " & ONU
Ml 0 R OLT Ardc 2 & ONU £ R 2 RAS SR BAL IR A ©
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(2) #& OLT ehme ikt & > 4k K Receiver Mk | — 58 &
FHE o MR HE L EHPIE (threshold)  ME#ME R E
HAEORI]L-

(3) WHEIGEZ ONU 5 > BMAE LGB > 4248 OLT ATk B
Z & ONUZERZAZHRENAE—ZR > HHEEIE

a.ONU = me g8 3%3t 2 B4 4 -
b. OLT $2 & ONU F] % 45 %) &9 45 SR th & -
C. &M1& 4 ONU 93 E1F 2 % o

2.TEHRAE

(1) % ONU Z 2 THRSHEEEHLZHK » Bl EE X
multicast ¥ 2 F474 & TAEERREXK » A EHWES
Hoe M -

(2) EMBETHEY XA *

aNTHREmARE -
b. % data link & jef % -
C.HEBRREREGHRWEE -

(3) =W FHBME > B &H 6 frane headers f£ /M 2 23
bitstream Avf > fE W% > £ MAC BBE2A > e i
KRB EEHME - M348 ONU £ ri A 2 Key 39 R4 F) -

(4) %% data link & s % > R]4% 1% #} MAC frame & payload /w3 »
3% frame &9 headers RI4% % ®8 X - d 3 b st & & FCS (Frame
Check Sum) ##EMH R 2 FCS ¥ » UERBEATICE] & pu
%1% z payload & EBEM o

3. ALLOPTIC 2 3 # GigaForce % 4t

3.2 A 4ud5Es

(1) nBokGR®E S 32 MEL LGRS - LTEAE CWDM
2 DWDM 2% # -

(2) B# traffic shaping & packet prioritization (Diffserv)
NRE TN EBEEFRIHOMEEELF REHERBLY -

(3) 3% plug-in 248 > THREBRBERESREEFTEL -



bizGEAR ONUs
Ethernet

POTS

DS1

EMS

1.25 Gbps symmetrical
Voice, Data, Video
1510 nm downstream

1310 nm upstream mduGEAR ONUs

150cnm, DWDM, RF Video ) s EnCTEL

Central Office

Leased Line

1 —8 Private DWDM

(4) ONU #9418 Ethernet port # =T # 4t IP data, IP Video & IP
Phone service e

(5) fully redundant : % %M switch & OLT % A ##& > & OLT
Z ONU Z e TR IBAK > ARE B BIRE A -

.3 Ar% e B %M

3. 3.1 edgeGEAR 2000 Chassis (3% : GEAR-Gigabit Ethernet Access

Router )

(1) EXN A #ABERMER M WAN 2 & hub point -

(2) %18 chassis #& % T 4 16 18 PON> 518 PON & % =T 4 32 18 ONU -
5 THRRE 19" R 23" 89 FME L > TR K w1 Chassis °

(3) W3¢ Ethernet switch fabric =z Non-Blocking rate i 16

' Gbps -

(4) BEABHE» SR~ BIE - ZEHEBE AR RBEIE 1352 VLAN
RAREIAE % Layer 2 £ Layer3 Z g o

(5) 24t PON # & #H#8 X 4212 £ (line rate) iE 1.25Gbps » 7T4&
T 47 payload #38&iE 1 Gbps (1510nm) ; E47# & 800Mbps

(1310nm) °

(6) ¥ WAN #94»® : A Gigabit Ethernet ~ 10/100BaseT ~ DS-3 ~
0C-3 ~ STS-1 ~ 15xx DWDM wavelength & El % -

(7) 2 PON 891 & : 4 Gigabit Ethernet ~ DWDM -

9



(8) ki A ®EH 4/ NIM (Network Interface Moudle) -
8 B OLT & 2 B SCM (Switch/Controller Moudle)
(9) sk Chassis 2 E /MR FR 1-9 -

edge GEAR 2000 Chassis

16 PON or 8 PON Configuration - Fully Protected
Customer Network

sy pcLorie

(4) DS-3
Connections
Plus 1 Clock

(2)1 GE PONS 21168
Plus Optionatl Netw ork
Passive DWDM
Per OLT
{(8) 1 GE
Ports to

Network

Provides
GR303
Interface

Out DS3 Ports

(1) Chassis consumes less than 450 Watts fully loaded

(2) AH cards are hot swappable ﬁ'ﬂmc

3. 3. 2 homeGEAR 1000
(1) 4484 FTTH solution Ai3x3t ey ONU -
(2) B# Layer 2 switch zhfE -
(3) 8 PON 84/~ %@ % : Gigabit Ethernet ~ DWDM -
(4) {24358k @ # 2% 818 ONU BT 30 2 ; %3 3218 ONU 857
HFI0NE -
(5) mEPeN @A - 448 10/100 BaseT v & ~ 2 £ 4 18 RJ-11
& TDM POTS 4> & ~1 18 RGY # RF /& £A#2 4% RF video service-
(6) IP video & VoIP 4##]mM 10/100 BaseT port RiZHLARF -
(7) IP video B2 HER S THW E ERBE =EHERA -
(8) T# remote 346 £ %% F )R R X E 4 H port & active K& -
(9) st ONUZERIMR > 4o B 1-10 -

10



&) 10/100BaseT (RJ45)

P 10/100BaseT (R45) .4 poTs Ports (TOM)

§ 10/100BaseT (RUs5) ° OPtional RF Port

10/100BaseT (RJ45)

+Provided in a hardened
enclosure (-30C to +80C)

« Battery backup for lifeline
services

POTS (RJ11) Optional
POTS (RJ11) Optional
P POTS (RJ11) Optional

POTS (RJ11) Optional

RF (Coax) Optional

1-10

3. 3.3 mduGEAR 224

(1) 484 FTTMDU solution Ff3%3t ey ONU -

(2) ONU TE B (A%~ R mall) W TEHERLERE
HEHERERREBREELEENA -

(3) B A& Layer 2 switch zhfE -

(4) 2 PON &9/ ®@ A : Gigabit Ethernet ~ DWDM -

(5) LE ey @A - 2418 RJ-45 10/100 BaseT /& A 2 18 Tl

port -
(6) POTS service (4 2A EXRIZ % EHE) 4144w Channel Bank
#2% Tl port -

(7) B4 1@ 4EA B ¥4 A o9 RS232 port & 4 4814 % port -

(8) % =T#|H DWDM Transceiver % optical port i&# RF 123k >
A% video service ©

3.3.4 biz GEAR 200

(1) 4484 FTTB solution Aizk3tay ONU -

(2) £ERCEZPHREN -

(3) = PON &9 r@ A : Gigabit Ethernet ~ DWDM -

(4) fhizsem © %% 8 18 ONU 5 °T3% 35 2 5 4RBR e Tk
10 ~2 -

(5) BB 3 th - ®@A - 218 Gigabit Ethernet port ~ 20 48 10/100

11



BaseT port ~ 10 48 T1/E1 port ~ 4 48 DG3 port & 16 1& RJ-11
&5 TDM POTS port °

(6) IP video 44#] /A 10/100 BaseT port RZAEIRF °

(7) #4¢ Layer 2-3 switching, routing, VoIP, IP multicast,
firewall, VPN 802. 1Q, bandwidth shaping & billing ¥ #F%
HEE e

(8) FARM T #IEK -

3.3.5 % Ml L it edgeGEAR 2000 Chassis & home GEAR 1000 ~ biz GEAR
200 % ONU = 3fémshAc LR FF ISR — -

3. 4 AR S A AE 4T BEL A

3.4.1 BF R

(1) # %3 VoIP 4 > 7F %3245 # 49 TDM over Ethernet -

(2) ONU 3% POTS #& 5 64kb/s #5 PCM samples 3t & A Ethernet frame
Pq °

(3) A4 ONU $2 TDM switch #y#54E] % - 48 ONU 46 A — B 2 &%
R BEAE o

(4) ey IPHaRELFE -

(5)3 L2 FAZ R IRF S A6 > 4o :Call Waiting, Call ID, CLASS, Voice
Mail, V.90 modems & faxing & -

(6) 3 A TDM Emulation > £ & #h# % A XM E AR F echo
cancellation %% # > IP3E¥% &4 R % # ONU & Class 5 Switch
PR 4 K% 0 IR E M VoDSL/VolP gateway 3% @ %2
G| #% 2 % "Golden Telephony | °

(7) 2 IP e ihey 4985435 35 % > B 38 APk - & round-trip time
A 11ms e

3. 4. 2 $AE R

(1) s IP Header m TOS ( Type of Service) bits & DiffServ Code
Point k& 3t aFEE LA ©

(2) ONU %3% Learning bridge sh%E » “THE4r IP/MAC fak » BAF]
HOx 78 -

(3) ONU & B 3% OLT 34 A% (traffic shaping) #h#E °

(4) 4% 802.1Q W £ 44— port X B — VLAN  TTHIZE P X35

12



s 34E R video FRFFHR ) K & 04 I 3F TiE R S
BoOUBHILEPRERZZRGRE %’%J °

(5) BN T Z3h8e > 1Bk A X BIFMAH AL IP based F &M
F 318 ATM 4 #4269 QOS performance :

a. 4t egress port 4k traffic class # bandwidth management -

b. SCM & OLT ¥ F 473#% & & traffic management;ONU B % L -
FATIRIE B H traffic management °

C.HRRHOEARRTK NEE (L 64kb/s B34 R EEM) > #
OEBEREETZHEAEED discard - #t traffic shaping
0 TR & Pl SLA ehARE -

3.4.3 Video service : st 4 #°T 2L IP~RF & Satellite =#F K

24t Video service °

(1) IP Video : & 1510nm 7% #% #e4r MPEG2 Video streams i#% %
ONU > B & ONU & Ethernet port # % set top box - H %4
B~ AMeE—%1 238 -

(2) RF Video : & — Optical to RF #9%%4% % & — RF set top box °
Wi E THE% KA 1550nm > TAESE A 50 £ TH0MHz > H R4
B3 mEE—% 4R -

(3) Satellite Video : % — Optical to RF #y#ia s > 1Rk 4
B2z L band frequencies fe# A ONU- %% set top box
UAAE $H#7 B 3% R & channel ##4% -

3.4.4 L =%+ » IP Video solution B =T BA 45 & 4 /- # 4% base
channels, premium channels, R Z & X &4 (& : VOD,
Personal VCR %) BHAE— @B E#HE  ¥ERBEHB AR
MARF (o cable TV) » Z & X AR A @IFEBIHRF
RRFS » 48 MR BT SR B E8 A 7L kA A > 3K cost #3% RF Video
% Satellite Video &A1& - m#A| A IP &M #| & Gigabit &
R BFRFTREEPL 2 %69 SDTV & HDTV channels -

3.5 A4k A gkt

3.5.1 B A GigaForce pr3kst= EPON #3% » 1&3—’%1‘%#%']‘ -1

A~ 4K (Cascaded) & »#k &, (Branching) PON #2% -
W% Y EERAMZTKRBBASEZ LN EE

13



splitter, fiber, splice, connector, & %4 » & L 213 3%
Bk 4ok 1-1> M OLT £ ONU = R4 %42 5848 %k Budget >
RETFATEMAR > ERHFZHRRIE. > 4T (7 13100m)
2 23 dB; F47 (#1510nm) % 22 dB - 3fhok 1-2 ¢

* 1-1

T M b #X G EES
Connectors 0.2dB 1 x 2 splitter| 3.5 dB
Fiber loss (1510nm)| 0.25dB |1 x 4 splitter| 7.5 dB
Fiber loss (1310nm)| 0.35dB |1 x 8 splitter| 10.7 dB
1 x32splitter| 18.2 dB

& 1-2
TF 47 Loss Budget L+ 47 Loss Budget
OLT Tx -1 dBm ONU Tx -1 dBm
ONU Rx -24 dBm OLT Rx| -25 dBm
Margin 1 dB Margin 1 dB
Budget 22 dB Budget 23 dB

BB AEAELZ ERALRAEREAZIAE 2l T ¢

3.5.2 f§ ¥4 EPON #8328 -
(1) MR w8 1-11 Aiw -

1-11 oNU 32

14



(2) REHEBEEE k-3

*1-3
; g Tolal Total .
ow | pomeer | g | | Toee | s | e | o | PON | BT
1 Downstream 1510 205dB 0625 | 1820 0.375 5 10d8 | 2020 0.30
Upstream 1310 230dB fosis |1820 |oszs |5 1.0d8 | 2060 240
3rd Lamda 205dB 0625 |1820 0.375 5 1.0dB | 2020 0.30
Dosnsiream 1550

3.5.3 &4 XPON®H (—)
12 piiow e

(1) |4 @ 1-

Fiber 2
3 Km
{1.B i)

[RUVEY

[] crus

» QRN

Lo VERT

onu ey

j O 24
DML 25
cuusz
NI} o M.
(3) AfsRBEARFE 1wk 1-4-
" Total Total |
less | Fber? | Sphiter1 | Fiber2 | Spliter2 | Fiber #of Margin
Ont | Penmetsr | g | toss | toss | boss | loss | 3loss | ecumes | O | PPN | el
Loss Loss
Dosrsirean | 22048 f125 |15 [s¥1 07 05 5 1048|217 o3
1 1510
Upstream | 230d8 |1.75 |75 105 |07 0.7 5 10d8  |227 o3

1310

3.5. 4% 4 X PON#g % (

=)

15
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(1) Ees2Eig wB 113/ °

§ OnuU 1
BE onw 2
| onus
R oNuba
Fiber2
2 Km
1.2 Mi|
splitter
< Upsinsamn
W?moch&sb
g onu 1
ONL 12
1"13 DNU 13
j ONL14
(2) RizRBAFFE -k 1-5
# 1-5
d
o0 | v | 105 | P | St | s | St | Fhr | o | i | o o o [
Budget | 1Loss | Tloss | 2Loss | ZLms | SLess | dloss |4Lows | commenrs “'Eﬂ"“ s | B
53
Doansieem |20 foas l3s o5 |15 |om [15 |om | 1008 |05 |0z
1 190 |dB
Umean 20 105 {35 |or (15 foxs |15 |s |3 1088 {2265 |035
mo  |dB

3.5.5 4 X 4% (Branching PON Distribution)
WIS EHE B 1-14 AR o

DHU ONUZ DU 3 CNU 4

_ Fier3 . Fiber 6 . Fber? .

2Km § Km 3Km

txz 2Km o 4x2 X2 ' 1X2

siter 120 e GOMY opeer DAMY citer  FiberD
I3 ' # 7 Km

42 M

1-14

16



3.5.6 & DWDM # X 324 RF Video service &) 3%
(1) ®WxZei B 1-15 7 -

Cpitstio
RF Wm0

Feoavr
180Ty

El S3eeHEH i b } E

(2) & 1550nm % &% Video 1Z3 2 R BEMRB AL EM (& F

&k 1-6 Bk 1-T:
% 1-6
oY Parameter Lloss | Fiber |Splitter | Fiber2 | gof Toul ;‘(’g‘i Margin
Budget | 1Loss | Loss | loss | comens ”"m'i"" Loss | 4B
1 Dosnsteam 1510 | 20508 [0s2s [1820 Jo3is |5 108 [20 [o30
Upstream 1310 7nodB |osrs |1820 foss |5 10dB {2060 |240
3d Lamda 508 |05 |1820 |35 |5 1048 [2020 |030
Dowmsiream 1550
* 1-1
Device Loss Output or nput Level
Irput powner from EDFA {at OLT) +18.0dBm
OLT inserton loss @1350 nm 15dB
ONU insertion loss @1550 nm 20dR
Optical recewer input range -20t0 6.0 dBm

3.5.7 A Ml GigaForce Z 4 %%t LB H » ko Mék= -
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3.6. 48 EIE
3.6.1 &4 GigaForce 8948 % % # % 2 & GEMS (GigaForce Element
Management System): HEZE#EErskm % 1 B > A M GEMS
EABB N R RER AL T ¢
(1) %4 TN 4> TRE— N @ RBRAZXE Alloptic &IRAK
B mE S B AN
(2) &— multi-tiered, client/server 894#8%-F & > HHEHEA °
(3) #x % i Enterprise Java Hsireg B X 24 > 3t 3% CORBA
% TL-1 northbound - SNMP % 1@ #2115 &
(4) # Network Viewer ¥T 447 %18 network - ¥ domain ~ subnet -
chassis & ONU Z JK #& -
(5) BEAI K @ T4 chassis ~ PON ~ ONU ~ bandwidth & cross
connect # & E EIE -
(6) A& © T B HHRIEE > 3oL SNMP W e 34 4% -
(7) B#EHEHF G TUAHRALHI X » RESKT X LHEA
EBEREAEAROCHEXREFTN - AT THHE —EARR
# (NE) Bk B3 » BN AR o RN LB
MErR2ZEE -
(8) FRT#]F %% # PC Wz GigaVu Local Manager # % > £ &
NE 2 k& %M E -
(9) & %455 Critical ~ Major ~ Minor ~ Not Alarmed & Cleared
A8 level
(10) &&oT4p54e D BREMA B /R EHF -
(11) %4 sorting & filtering & tool ¥ Fl sAfFiERBAR AR L L
BEHEHARRE -
(12) B B ##4r 4 NE & provisioning A& cross connect &#tZ
R °
(13) B4 Bz OLT chassis &R & & ONU 4 > TRENEF
3% Alloptic & TDM Voice GR303 Gateway °
3.6.2 2 #.% 4 (security)
(1) GEMS eyt Pl /%12 E 2 F X BH/E T hoE » ENERE/E
WEBANAGRENHATHEEEHR -
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(2) 2.2 RERALE/TEERIARIRES -
(3) % %4% R T 7| @k usE 4742 PON Errif s ey 22 ¢
a. ¥ 8 (983.1 A& &8y churning key /=% PON EAii#£ 3%
F LA Au s o
'b. 518 ONU 354 F — VLAN ID> m 42 & ONU M & layer 2 switch »
.4 J& 48 Fl VLAN 1D # & port A & 4k #| & PON 1% & /& 3% VLAN
ID eh2n# - B A L5618 port ¥R 2B FRE& VLAN mRA
EMS A4 # # port 3% & s — VLAN #93%€ -
(4) # B Video service LB R2E KA A ¢
a. ¥ Video on Demand : #] A set top box & 5 3% STB controller
P BB AR 2 R IR ER G B 4
b. # IP-SDV % 363055 > ONU TH A L @R E B > R F LA
POERHLA -
c. ¥ AM-VSB % analog video service BJ4t ONU & % — 44848
REQRF trap)h K B > SRR R ZA P HRHIRE -
3.6.3AMGCEMS B¥ A k¥ E® FMENWE2ZE6R -
4. Nokia /2 3] #5 D500 % sh A ER 493
Nokia A3 4t#BAT ATM &2 [P @R EHFHTEREAL REH
solution ’ 4o & xx > solution P ABERERILS;HERZESR
D500 DSLAM & D500 RAM » 2243 — 3% 2 & B R MRE A4
B piidnd 1 R4.28 -
4.1 D500 DSLAM %2 £ £ RMTRAE L RHFE *
(1) B» B3 518 shelf T 912 4 %518 Rack T % 3 18 shelves
(2) #2 Core Network 9~ d :
a. 0C-3/STM-1 ~ 0C-12/STM-4
b. Ethernet 100BaseT -~ Gigabit Ethernet
c.Legacy TDM : 8 x DS1/El1 ~ DS3/E3
(3) BEPpmeTd
a. ADSL :
port # : 48 18
@iz ITU-T 992.1/992.2 & 992. 4 option
b. G. SHDSL -



port # - 24 18
N2 ITU-T 992.1
c. VDSL -
port # - 24 18
@Az 2 0 ITU-T 993.1
#HEH K - DMT
d.POTS :
port # : 48 18
(4) 513875 : BAF % EH L > Switching Fabric & wire-speed
] £ # % 2. 5Gbps
(5) %3 ATM VP/VC switching ; +. %3 IP #@% Routing #
Bridging mode °
(6) QoS 7 - 424 448 ATM 4935 & B 9 % 4= $J( 3w :CBR~VBR-1t ~
VBR-nrt~ A& UBR % )& IP #8% & ¢ & #E##| (3o :DiffServ)e
(7) B% WFQ (Weighted Fair Queue) %38 queuing & ¥ #l
(8) # PPP session grooming & L2TP tunneling 4 #E °
(9) B% sx IGMPv2 # £ 4 IP multicast Video streams Z Zh#E °
&7V trunk L# traffic -
(10) #e3%# ¥ = Power ~ Control & trunk ¥ ¥ ¥#%3tA
redundancy > 423 T 4834 reliability > 3 MIBF BA%4 20 &% -
(11) TR Local %18 5 W giEe N\ @ & LMK FTRERE
in-band # out-band &3 > REEEE -
(12) # s RwE 1-16 -

Fan Tray

Line/Tributary card

External Sync

Network Interfaces §
Local Mgmt

& 1-16
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4.2 D500 RAM (Remote Access Module) %2 & &M AAE )
AEAREL
(1) BEBREPLM > PHAREEHNST -
(2) £F 6 Ak E¥ 2 WA MERRAMIEHEL 5 4
W% Line Card & Tributary Card » #£374% 192 4 -

(3) FRE 4R D500 ZH 4K -

(4) %4 redundant Trunk Unit $24t 1+1 #4d %3 -

(5) 3 Thoft# splitter # shelf »

(6) &Moo E 1-17 -

1-17

4.3 # 1 D500 DSLAM A D500 RAM &4 % PR /& Al SRAR Bl ] S0 B3 EA -
ARMEEAEEIERBR
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= BHEARETGEEERRS AL M T RS
LATE

é%ﬁ$ﬁ§2ﬁ%m*ﬁym%% BRAREBETRNT AR
BERHEHEEL MHBTELE - EHEFARKEAB=RE
BPUES  BEAELE bR ARMERTE "THEARETR
BIEERBBERIEN 0 BBTEAFF LT
2.7 ¥ KA E B X R ARE
2.1 —BRUEELSEFHEELANL X EEMBEMRER ¢
(1) B %% © —f& 3% ~ CENTREX ~ ISDN ~ IN ~ 3% VPN
(2) gz AHTE - BK/EHA-WHERSE
(3) B EH - »H R HIBERIH AT XDSL ~ FEFL
(4) @324 E3N4% ~ INTRANET ~ INTERNET ~ VPN
(5) 2484 4% R2¥FE - 24448 FE - AREFELSK - 5
WamEm -~ Call Center ~ EFH#
(6) H4b : LAN #2135t - LAN 223~ A s -~ iR ¥S
2.2 HMEEAE T B EERBRHERE T ¢
2.2.1 BB E LB E B RHE S EM KX (Business Model )
(1) BREELEFF  EENHECAEZRBTRALZHX
R -
(2) HAREHL  BALEF D IBAXTESEEL > TRU{[/EEZEN
SHFMAGIRA 0 MBS R AGAIETEGRE
H R K & JE1B A& AT T BRAREY o
(3) MEAX  REEABASGBHZEMEEETLR  SARH
TEZEZHERS -
BEPY a3 REBIEst - BE B
IR E%REN-
ik REE g (SRF - TREARGE)-
BRER  KBFTHHAESE  ABR%S ERARRER
SYEEPFPAHRRBAE EBHEANRARESR
Bl AT EEALEATFRHEENFBORE
o RBLEEFFRITLABF OB TEBKX
B ARAB A o
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2.2.2 3l A F MBI ELSRN > BRI - AR - FEZHC
AE 77
U)%ﬁrﬁﬁxﬁﬂ%“mkfw%%%%%u/&%@ﬁ/%
BEk -~ B3 13 R EFEHKFEB-EHERS
TR BRSBTS REETMA L~ B4 LANPBX £
(2) BReEaEERe: AAiﬁﬁ £ BEEMR RS
B 2 R T P & B AR B )
@)ﬁiﬁ%%iliééﬁé%’ﬁié%ﬁ%\#ﬂﬁ%~l
ERERBEHTEMNEE -
2.2.3 BB AARNBANSES BB FREAFTESRAH L AL
OB BB IR AR
(1) #@sgER -
AaBAERE ERAANNCEZPLPERENA L HH B W
LAEHEREEELE > RIASBEZBRBEKX
o BBANINZAEREAREMERERE
MeE¥EEP - ii&%ﬁ%s@&ﬁ*%%ﬁ
b. ¥ AM  BREF NN AFTRRAEIMAEREE
sHxEEIMBIHEAENE méﬁﬁh’
. RATERE -
(2) #EMRE :
a. %HIRTEFZEKE SRAIMF -
b. 4O E¥EFPER ABED > BT ER R -
CLUPRALEZFRTY  THEAMHY -
23 A M AR GRS -
231 BERms
EEEEEREART A - FHEL - FoER -  FRAK -
BEABBRKRAPLLRZHE SR aMzEREE - HE
AERGERA P EmEBE BT :
2.3.1.1 IR E%
BAEAEB RS X EE%H  ISDN -~ £4 -~ ADSL - Cable
Modem * FTTB % PON £ ¥ & -

(1) ISDN
23



ISDN T ;4244 A £ BRI 4v PRI Hig N @ > BRI ik 557
2 iE %] 128Kbps » PRI A~ @ 618518 % 7T £ 2] 2Mb/s > &%
M P ri A Bl 6 & BRI /@ > B b —#%3 ISDN &y R 8k &
128kb/s - ISDN tb $@ BB R ERY— X AP TUEL

Wy E T B3 0 WA L@ &4 —B@E -

(2) &%
4R mBEREERANEEER  RUFERM KR

B EHE o A6 A P 24t 64Kbps-2Mbps Bk F -

EERENEREMAMEBRRALEEELLEAR - AN
CHEETTAREEREGREEE Bt FREES XD
£EAL -

(3) ADSL
ADSL G5 B AT EABRRER IR CHARATELRE
B AP E4— ADSLMODEM # 2/ A P&y ER L
1% ADSL ¢y FfEsk & K 640kb/s> T#HikE SMb/s>
KR AHIERE 35S AE - AFBREAT > TURBEELAL
WE SRS ASEREHEAGHEAEA LAV RE P R B
AL B A B F e L@y £ - ADSL R AR QAM ~ CAP
o DMT =46 % RA2% > £ ¥ DMT 4 £ 284 ANSI R E4b
Bl X BRRAREMEA -

(4) SHDSL
BP 454 th 69 B 37 DSL B2 B S R A P A KRE
4% SHDSL > SARAR® - ST M~ 2R FBREFEAURKR
BABEZRHELAYe DSL 404 B4nHRAERE
Ko—BRE HAAHBEEI—EEHG HBORERR
HHMAE A B0 R D B LEEK - ADSL S AER R AT EA TH e
R RS BEBETABRETHAMEBREHALIELK -
SHDSL 44 B &8 G912 2% » {R43E4ke ADSL £
¥ ha 30% 0 b AEIA 4 AR KRR FHiE 46M R
HE®aEEaEEHRE - RS ESREN - L E U
PN EH B AA D RS LABURERMAAR B
RIEFEE -
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(5) Cable Modem
Cable Modem R @B AL TREAREITHREHNBREE -
Cable Modem &R AR Bl &9 F 6y LM fo TR > L~ F
AEAERAFARANABEIAALAE QR HG T — @
6MHz(&, 8MHz)3E L ey AL ME L » A AR Z BT A4
500kb/s %] 10Mb/s > BE&ET LAiE48 ¥ & - B AT 49 Cable Modem
FEHGLAMBEARGRE ) — AL HERAKLERES N3] K
IhiTEmS AR e~ Tk ITU sy 112428 5 B4 — 1@
& IEEE 802.14 -
HEEELTRE TR LA M Set-Top Box & & 7T LAH
3, » Cable Modem X % #kEx P9 2& 7 4 Set-Top Box &% R, -
f ADSL Modem Rl &M EAAHE > BEZRXFNAHKMAERL
SR LB o P 3 4 TSR IR oL JR S B AR o ) 09 SRR SR
#iaEE AR ARERES LGB AALEER 38
KB ERBELFEEGHHM Set-Top Box » £ e Cable
Modem £ & B AT % L 2B E K F B R 9 BRI > Bk
Ropdf R BBHE P - {243 A ADSL Modem 4 %
BEEOHEEREFRR RARS A GEERNRAEBE
%o BmERPHEERE > BILRER P §HiRE ADSL
RERBGHERZEFLER—EHE » Z X4 ADSL Modem M
A Set-Top Box Y H K » IR — R BAPMAGA L E
e BT EE KB AE > AT B ATE B 0948 T A A Set-
Top Box # 44 ADSL Modem 84 % X, A £ -

(6) HFC #4#5
HFC T 244355 ~ B8 - RABAHFEH > CAHSE
BE P RA LB WA K S8 CATV FHRARI —% %
FRE  EERERPEEBEMERCBBALED LG R
#H> —ERAPNEESLA 60 BRALFRMEETEH - — MBS
5% AT MRS S00 B FE - HFC T A s 44 A B8R 8 Rl 44 8
BrRp ey ARAPRETHAES  RABE  EH
bl IR ORPHERASTE ELX -HEPETEER LB

5 K5 BEYE HFC 4 #4344 750MHz 38 % E » HFC &
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R A RBMA P BENRAEEFEETRZ—
BT EERIGEETX > BINRA L REHEIR BRI A
8 %A T K o

(7) gPLC

PLC ##F > 4“8 h % L@~ » 3% X & Power Line
Communication, ﬁf"j % PLC> AR HBEMERIEER

epy— @R UAZRMAM REBRFBEHESRSF
B> 5% Internet HAFHARER - AR 220V KB E S 1%

WEHREROBESRS AMAMER BACEAFAM
G- BERER SR EOBREIHD  WRAHARM KRG
—NERAFT EREBRF AR -

AFER PRI N8 T & -

R F R, & % % o
oA A EAZ iﬁﬁéﬁl&&‘é‘ BRBG > BREFRIE
ADSL ;B > iﬁ%%ﬁ%‘)‘%é’]i#ﬁ EM T ERWMESEY
H 3% REBIFHARE QoS |BH A HXIIRBE
N h 5 Bk QoS fRE o
ok [MEFE BEX B % 35 4 IR ]
B3k 4 hk P YR SR Ko
IPWLL ﬁg’/ﬁ;@:ﬁﬁ%?ﬁ%’;ﬁém %5&%%%&&%1;%#
TMEE AARNBAEHAERAKE ZMA
AoREAKES
STASEEE IGHz A L v & "
LMDS J s - g 7 SHARMBE
A B b T A \EBER S X
P%H)ﬁ%}ﬁ%,%ﬁ%%%$4@ﬁﬁﬂGﬁiﬁ
T RGN gk & 5B R4 115kb/s
£0 2Mb/s
F A EEN AL TRE
HFC b x

BT FEASBKAESEIBEHTFREE REHFREEHR

KBRS

Fhl T T8 LeayEAs R

i B AE & 5 Ml 4H3k

BB AR A RAE o BB A T B R AR AR R
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(8) EFTTB
AR RKEBYER CEHE L ERERLAN)GRIK - &
Y& B 2 IR 4938 (Access) ~ #F AR MAN)H# £ R @E%
(WAN) - EB AT 2R ARERESHER > TRERREE
25 B AH 1 1.Gigabit T KT ¥ ik A BB 9 £ BT
2.8 € 4985 L4 10G RPR(Resilient Packet Ring)# 47 & £ & A2k
FEZ—
a. 3L IR 4 #-Gigabit Z K @B TE R A XA K2 —
Gigabit L KB BT B R » £ L KERAF UEM 2 R
BREGHEL > AMLREABELTFHRUAHEERBEAR
HoRFLEZHEZERBER - BHIHNABRBNEERE > ¥k
2 B IR AERE SLAR & W SRR AG PR F Wy TR T 5T B BLARFS O H AR
BN AR AHLREKLE SB( IR ARG B)BAN
B ES AR 0 £k B ey — X Gigabit T K#EHE
HAREN - BRENREBICRIEFNEIFET RIBE SR
£ o
b. RPR(Resilient Packet Ring)
RPR % & &3 ¢ 4% &M E Y £ —18 RPR @%b —
st RPR R4 HH 2 R85 A& ° RPR B4R B AT &)
SONET 3 #k #93%(SONET Ring) » # 5| &7 RPR & A R4F &) 14
HeanABYEHR - AL e Cable Modem ~ Wireless ¥ 4 4 &
#4 RPR 48i > RPR B3t 0B SR RFE Z F4 @K -
s Bk =R E A
RPR #) MAC 4% MR %5 o0 B 9 PR A T4 > SAREEBA T
BT 8% %7 % 34 (50 milliseconds W B $48 R ) > EREBLEE
gl - % SONET # A MERBERAHEH L+ 4
VB ERR% > B —HEAHA > RPR E A A REEHRRE
FikE o AR P —GERE > BREERIBERERFHE
W% kst - RPR AR L KM ey Bam(F B/ 2/ 5 ¥k
%)% 4 SONET B ARMB Y EICT /MM LE) @ REHE
WU B BORRT R -
c.RPR 4% % f B 7 3 R 3L
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B %7 IEEE 802.17 RPR Working Group & 3% A #|3T RPR ##7 &4
BE S BLELERE -~ RAEFCEBFTUAH LA AR 2 HK
ARF5 22 4% - Cisco ~ Nortel ~ Luminous & Lantern % B ¥ sbd%
MERARE AR BATEREBA Tt d AR R AR -
BRI 2003 FHEREE P BERFED A RRREL -

(9) APON
a.FSAN(Full Service Access Network) 4 & -
FSAN B2 A —HLBUAER A4 RIVBLAANHEFE
ME o UREREN MERZFHMEE At d2KREEE
284 1995 FEFmgd— B BArZadidx
S HEER L CER — LA IR E-APON > sbiF R % G. 983
M F > LB b—akeim B > ¥ B S APON @9
AR A S -
B A7 FSAN & & B & BT - Bellsouth » NTT - Qwest & &
FranceTelecom % 21 £ ¥4 > MmBATCH £ £ 4L/ APON 493
14825 ## - A Alcatel ~ Lucent ~ Hitachi ~ NEC % 14 %%
B o
b. APON &% 5 & A% %
B B AT EAR AL Bl i 4 64 18 ONT %4 > Xsb— &3
BIERILE Z XM E LR 10-20 22T » AR HAER
ER-EARRETR - ERZBROAPHESLATOS R £ 1999
#4) ECOC &3 L > Alcatel BRERZ @R XA QA HETH
— 488 22 #%-SuperPON » & 57T LA 3 2048 MBI &38R A 2%
HEsEseiE 100 22 > BT HRALERE 5 5E 2.56bps #2
311Mbps > R i bb — 438 A& AL R R R & 8BIR LA
BaE  HATHRNAPBRGHER HAGEPHER T AR
R3%H e
TR AREFRLELRAALI RO LGER > RF R
R ENRA » AERMMREOER » Bt AR
HERERUAKEBRAREL RRKEHKRA T @& FPLO
REZQERMEY - mBATREALBIEZOREE > BREC
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£ 8B Az NIT & Usen ME N > PR FEEFE TR
— WA IR Y IR FS ©
Bt A RESHLBEBOEREBY > TUHFNATHI AR
(D22 sAPp - (IDTREMHE RERE - (111DESZ
AR - (VD ERHEERA -

(10) T A## A kg (EPON)
EPON £ 2 RZBAGHMRBEELE—E 1 4 16 & 1 4 32
channel #94 X % > BB NFELFALA P & ONU(Optical
Network Unit) > s #& #§ 3% 1E 4L M ~ - B AT EPON F £/ w#k -
— ¥ RAeF 54 A ey TDMA/TDM PON > =] £4% 64 1B & > 4848
% #4iE 622Mbps #| 2. 4Gbps ; B sh —#E & 3% A %k A A BT ey
WDM EPON » H{##hedt~T:E 50-60 A2 > & % T X3 16 18
AP #3EETiE 1.66-160Gbps » A A 4 BiR £ 7T 2L ¥ 2
100kbps-1Gbps ° # FA Ethernet PON X £ & & ¥ A A& @
TS M AR IRE R A
EPON #] M B — ek k, # 5 mitb 24k % k4 SPLITTER,
#¢ SPLITTER 3 — 25 B #L B 2] 2F % & 4 3 4 % MULTIPLE
OPTICAL DROP) o 8 — 18 J6 4 35 W 25 =T sA B 2849 3R & 2] &-1B 48
#% A 7 (SUBSCRIER) - s EPON KRR @& Ksp%xth, Bt
J2 EPON 9B R € F £ 8 TR E K, % EPON 8B 54 X
BB - — A EE RABRE EPON ey 8 R, RRAH =
WEBARERAINRY EHOALALE, MAREHZEFHALR - R
LR B ATHE R AH 4 (METRO) foi:E (ACCESS) 4
By, T2MEHITOHMERN, EPON TRAEZRAT IR ALK
EHEIEEH -
ko EAT B3 i B 4838 3% (ACCESS NETWORK ) &5 & 3%,
HOREREEFEIRT - SEBIORNINS, KA —MKATIE
8 % —2 (FIRST MILE) - £ B R EB v FRMBZ M eh 5 —
EIERGRE, BFIHEREBYRAKE - BATRSOBAETE
475 & DSL #o CABLE MODEM wyfgisky, sEARE R T AR E]
128KB/S A L&k B, A KAERBEENHEBER, H

tm32-F % (1P TELEPHONY ). VIDEO ON DEMAND (VOD). Z % &
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TR G B AM - CAMB R og@s (EPON) & 4Rk A
B R EBRBREAA  BE - THAMSRRFTRMHEE
B BRI A ABEN AT RRENHF—
o 4 49 8B AF o

a. EPON 2£ 4% ETHERNET &4 3¢

IERES02. 3 42 #4137 2 TR KRB AR EH, FAXELAE
#5447 (SHARED MEDIUM) #9 &X,, Bp CARRIER SENSE MULTIPLE
ACCESS WITH COLLISON DETECTION (CSMA/CD) #yi@fz i -
% A% A e by T (FULL-DUPLEX) &) & 4%
(SWITCHING ), EPON & R % 4 /A 4 #i% /- (SHARED MEDIUM),
T LB R, RRATHERHAs -

EPON # F 479! (DOWN STREAM), &%z K#@@#3tas OLT
WA E AR SRS, RADIE ONU 3% - st &) 5Bkl
(SPLITTING RATIO) &4 4-64 z M) o & FEFMATAE A8 MR
A E8 4/ (SHARED MEDIA) #9 & K438 %24k, T R#MIEA
AT A B2 (BROADCASTING), B EMTIT @M T,
2254 EPON ey - o A3 d OLT E#Ex, &4
Bl eh ONU, 4245 MAC sbak g 4THE##, RTARBTHMT
A - AEHEAFOMET, R - RS L6
(COMBINER) & # @45 bk, #4E4T ONU 8@ R ey Hokt, #H R
#4485 OLT M e, R &4 8 46 ONU £ @ - b &5 47, EPON
B ER EATTA RS MM - 2R A H I @B RER
AEHZEMALSHE, BARAREY ONU, FlE#Ed
S EPON E#boos8 €% 4 547 (COLLISION) - B sbiik /i
Pk ey EH EAT RS e T, 23 ONU 224 A B — Bt
HBEHEBER -

b. % £33 (MULTIPLE ACCESS) #k& &4 T F X
BHPIEB S EHRIR, TAEGTAFTEAHA M ARy T8
#» X, MBI AE @G (CHANNEL) - fe @8 ¥, & —148 ONU =T
DA ARE R EREEBEER  ERERBRARS B
WM ® sk y £ F, BEET A% B (TUNABLE
RECEIVER) sk % OLT s 4 48 # 3% 3 % 34k % (RECEIVER ARRAY ),
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248 3 ONU 88 B
HEBEXMT, WML BEEHETHERR &R ONU 0k
%, URHLTERRMGAL - —BH ONUIBEZ A, LEHK
BB R T, BRI EBELN—KEHE - B
AT e T T, £ T (TUNABLE) % 4f# wfkix 2y ONU
KGHHE - AN biizsesEd, WM PON @B THEAL —EEE
#h%e 4, B OLT 4432 24 (COLLISION) 4, # A8 JAM
£ 3L 5 ONU - 122 ot PON (BB 8T 3¢ 20 B, KA
WA MR, IR & A A/ PON 9Bt % - 3
BT K BB A K o) 48 %% 22 4 ( CONTENTION-BASED
SCHEME) % X 4 #:%5, RASIRALAE T o4 £ RF

BTz, B —18% %o 44% % £ ( THROUGHPUT ) #v 24 4t
(UTILIZATION) 4458 P34 463t A R T4, 47 @ ikAR B4R 4T
— BB B, ALK —EEB I ATHE  BHER
AR &4 CMA/CD B R ey & ¥ 4as Eid A PR, B &K
SRS REYTRA, FAHCEEBAEIHETRYGLL
# K #3E % (OVER-PROVISIONED) - e £ £ RR#EB ¥, BAH E
HMmsh, BLALEBETPPEREAER, SLBRALAS
B R NAREER TR o BbiFrI £ A (TIME-SHARING)
K, BB AR ONU e, #Be 2 — LB TAT
B F ik o dosb B —ESH R A —18 ONU A 1310nm A4 L1E &
H—i, A Ee OLT &2 & — & ot (TRANSCEIVER)
HT B o B —FILBIKR ARG RAT E -

c. % #4:5 (MULTIPLE ACCESS) #%JE4 ¥ X % 38 o5 R 5L
AAERE) H A o 2 A 224, 54 AR % R Bl 89 FHH(FRAME) -
%% ONUL bz, Bi@REZ ONU2, #&7&-% ONU3 - 23Re) ONU
HELE QR EE MRS - &—ke5m (TIME SLOT)
SEAETEW ONU {E£FH, ONU 2BEA 4G
(BUFFER) A i kR ey T4, A3 F k¥ TIME SLOT =
B o & F—kew TIME SLOT %-&c®les, ONU #hAciBis 2 /) 1%k
%ﬁ%%ﬂ°”%$ﬂ%WUmﬁﬁﬂT&,mzmwSﬁﬁ

o Br oL ey X, TIRA & & A4 TIME-DIVISON MULTIPLE
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ACCESS (TDMA) &9 3%, sAR#k ONU ¥ Bpessk#] (QUEUE) #
KON R E AR TR o HARAE T K, TR IwAEHGELRA
SE A (Q0S) RARHERHpE (SLA) #B % -
DR P Xy R RS SRS XAFLTITH, &8 O0NU 8 474
R AR L e R) o A B (SCHEME ) & 25 #a40 TOKEN
RING- kb 403%, ONU1 4 %& % 2| TOKEN, B & 1% B 444 , %4% TOKEN
15T —18 ONU B EH, FEA—BEFTEFERRIEHR
W o AEAMBIT, B8 ONU £ZEHAT, LAZEHHAOH
8,434 ONU b % 20 B34 - 183%F —18 ONU £ 85 R 4 e
33 ROUND-ROBIN # X &, B £ —BE#E ONU € 555
— Bt ey ONU 2343 OLT Ar B 2 RABEE, Wb ReRk
ERfaey ZH0FM - AR €% 4 COLLISION, ©2AF A RMR
& o 34 X A% HUB POLLING 9 F &, - 124 5 ONU @i 4
B ke e, A PON 9 BHEFHTRBK (RING) 2K
(BROADCASTING STAR), # FRZ % H 4886355k -
d % #35 (MULTIPLE ACCESS) # % ¥ X & M & il 5 &
— T RSk, LIBXEEHEG PON R4 - £ L84
B E OLT H# F47 &4 248 —18 ONU, F)&F ONU &7 1%
# F 47K OLT, Eb OLT =T B gk A o Bo B fo A5 X 48 ) 04 14
£, ERAOLT & xpdB5 BN LEBEFTSEIEHR
%% %24 0LT &% - EHABERAH (BURST), & ONU L
@meh¥e7 (QUELE) 463%, %% E 7T OLT 66y TIME SLOT
B o 4o OLT sk #E 5 BB —18 ONU & TIME SLOT, #u&
o —18 ONU 898 — Mk & (STATE) - TRy A AR A1 A
POLLING &y X, MR #H K (REQUEST) #v 53 (GRANT) &1z
BAEE o FReYIEHAE B ONU £ OLT, 3% ONU m3pik e &
bR - OLT RE 43 ONU e935 K, S B —18 ONU RE &
{E#e54% (TIME SLOT) - @ OLT i34E4% i ey &5 R B A A
GRANT 1z & -
BEYXEEHM BB L: OLT T M 4oil #E AR
B, AR IEEE MR B S B8 ONU TR ey o

(TRANSMISSION WINDOWS), & —18 ONU 7 &4 sbifh 383 b3k
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Wi, LAAMAA ONU 2—&RF$ayha - ONU ey RAEH4T
MEfRARAR, B EMEBGIFPEETRE -

B EREHTETE, FAE—EEHAHTE - R DI
1EREBWE— RN KE—BER, 43t % (STATISTICAL
MULTIPLEXING )3t =T BA 35 & — #84F F 7% - Mo 4888 % 32 5 (NETWORK
ADMINISTRATOR ) # ## 3% & 4TS K 4 fc, {242 P B IRER
( SUBSCRIBER ACCESS NETWROK ) it Jk#s 4 &9 B ik 488k, & &
E2REH—EA L FRRAEHHR (SLA) - AR S Ty B
%, BE—EA P FBRFG o E, FE3tE (BILLING) &
ik RIRA P ABIAAE B, BABIERANART
F4% o % — FlRaf mBsiiE (LOW-ACTIVITY) 858, T uu43%)
LA PP 4R K - MmAE R (PEAK-HOURS) mfx, Bpf@4% 3|
JER &9 SLA RIS WA E, meHER S Lo oAk
ik o FRA—RBIERAESBE S ECH 7k, REVBIRBEBIRS
¥k Rey SLA BRI EoEAME -

e. {38 AR BAE & FoA . 4038 /BURST £ X/ 330

BN B yhFe &8 ONU 2 MR A R &yiEsk £ &, B L&ME ONU
Ak E5E1E % PON 0%, €A RRE &R - B b OLT s a)
#1233 ER B % (LEVEL) €4 R B, & F73F Lk (NEAR-FAR)
B R -

Rk OLT B 2| Z R ERZH 5, REASKYBHBR K - &
B EAEMAA R B B B ARk, OLT U B LB EREAERR
B ey e, MR AEAE 0 fo 1 91538 B2 - B AR F 3 (BURST)
MR e B4 OLT R as/83% 380, mAEE NI R E
EAEEAR (READ) #¢ OLT %@ ey EH, 344 BURST X =
Sk S

B —AEEE AR LM ONU s B 4739 18£8 8
(TRANSMITTER) e94%:£ -8R, A4 OLT #dc®) &1@E4¢ ONU
HRGIER AR 69 E R B - 324 H 7k TRANSCEIVER #53% 3

ITREEFERER, BAEHe ONU syt xtia §48%k, 278
TR OLT A5 915 SR R 912 5k 65— B ONU 3% - 548

R B REMRMAERL, BAREY ONU 2MREAERER
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WE, B2 ONU RS E - AIAMAF—RaE, £ ONU
AAEME 0 ZROARTERHE - BARE ONU R EREEM R
B, kBB aTHERTEALAEANBRLRR . BEEHRET
1 H 4k ONU 124 OLT 691535 - 32182 A X Ekey ONU 628
1248 TIME SLOT MiBie e E4tsiam - R imasn E4tat
$TB (ON) B, seZRMRAEE MBI ER T4

f. @B e

EREAZOAERLLREH—F  ALHRIET L AER
> BALBERENER, DABHBRANARLABE
(PRIVATE CHANNEL ) 247 18 5% %5 6 18 8 - /£ %58 % %5 (P2MP)
BT AMB P, b EPON @& T/aAEHFAAMA K
( BROADCASTING), F) 4% i% 218K 48 B ONU ey 48 % 7 - EPON
F kAR A ¥ % = (PEER TO PEER) #y483%., B A48 ONU 2
Mk maEd, RERmERLHTE - BEAALE
BRI TR, REH ONUKAEE & PON #, BP<T &34k
TEH - £EHENLT, £ PON LEZHTHLANE
(ENCRYPTION) ¥ % A-%% -

Ao Fa iz 55 (DECRYPRION) #9348k, T A2 K 228 (PHYSICAL
LAYER) &yrEgdsgss ¥, Hps Boktiess & (DATA LINK LAYER)
RAEDRE - 2 NCRmEME, BBRANMCRGEHE
ik %, 2404258 (DATA LINK LAYER ) & R € % % # ) - FRAME
CHECK SEPUENCE (FCS) R k:tEmE2ihed&ER, §7H
MR RRBKEE, SAENMCE—BAMFCSKRE, REX
HAEOHAOEHNERATEYE, EEHE AU RERE, FCS
MEeRY -  —BHRHAREZE, MAC BASKREEHE
PGB, MR- A T ERR 2, THETREE
445 ONU #53% -

B REL BT MAC Ry F—RBEBPERE T,
FHFATHRE SHEME S CRC # %45 (ENCODING) - &
BKH TR, FRB&AMMENEE, KRiEABED NC AR
WA o AR 0 BER e ONU, &R RE & mERE
(KEY) -
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g. W AR A 0 b B AR
W% % B TOM &9 4 35 X & 9% ( CIRCUIT SWITCHED
NETWORK) % 3 IP o3t & X @k (PACKET SWITCHED
NETWORK ) &9k B4R M, A H — R eyE @B (ACCESS
NETWORK ) & 4+# IP &R RMEE, EAE4HM2HE (4o RF
SET-TOP BOXES. # R AE£F L ERMA, TIM Higes X
W) 14 RB (TI/EL, ISDN. POTS. #EELRM) /AR LT
ROOKRRPHEF LA - AL —RAOBREARZH (Hlio
EPON) A8 & et 4, ALK T X 1P ARMRERHES,
Flofd & ¥ 3% LB R BIERA o A e EPON T A3%3
AR P EM, ARLTEEEAESRNEH -
BT A B —ub oL HARA (QOS) BT R T AR, EHAHFE
& %08 A (PRIORITY). & #t &3%#@s4%ic (VLAN TAGGING ).
48 % B 9 ( RESERVATION ) #= #& K 4= #! ( BANDWIDTH
PROVISIONING) - BATE. & H — % EMRE £ 5 AR TR EL,
P43 GIGABIT EPON #h A %, M B FEMHPAMR - £F
R IBREH GBS HEE (CIRCUIT OVER PACKET
EMULATION ), & B # &) £ 85 5 12 38 & 5 # ( CLOCK
DISTRIBUTION) - ONU & & % — &85 A (CLOCK), &8 ON sAsy
ey H ABRENR OLT, e EReRORETNHEAN
—Hefgik 0§ OLT BB F e, AEMAL —ARY
A - BILOLT % 7 —BE B T4F, HAKESLIF ONU sy 55
K o % OLT 1432 F# F47 (DOWN STREAM) &, Flefdesdiit
%] 418 ONU £, *wit PON L& &y OLT F» ONU Bp o] &354% 2] — 18
IEFE 84 B -t
h. IEEE802. 3ah &t
ABUERA S TR EABLHEBEREKE R > 802. 3ah T4 /h
MR H 4 ERREFEER: (1) 2AEABEBATREH
(COPPER) : (2) 2 A% A BBHBLEEH (3) LKE
#iE BB % 2 (P2MP) AB 8 (4) B:E £ w3 (0AM) -
hosb EFM &9 T4E/da, StH4R SR bmeiZ B B RESF
ik, UAEE—2HEARA OAMM REF A 4 -
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BA-—ERGHEY, BAZEZERBLEBRAEB LS
(CLEC. ISP) — /B &, EH L AMWMB E/EEHf 32t
BEE - AH-JAMEEEAT, MOTHRERAETHIE,
UGS MBEEHER, BRERCAREABYTE -EIM RER
2003 % 9 A& xmk, m—iARMERY E4 2002 FO &M%
gl o LAEBA BRI S (PMP) #h3E B, REHHBIK
& oy EPON 4935 - 5 L3 E B MMk, THE& M 802. 3MAC &
EEME IR GER - B S (PP) ASAR#SHTK
EBAR RS R EARAY, BEHFARBHSBHETHEE
A o AR HEAS WA A NAC o443 & (M T K@K
PAUSE 1% &) k4% % 28] B2 (MULTIPOINT TO POINT) #y
Fil EAT O KW@ LR -
BROAMEBEE P AREBETRIFSZALRNES
Eeh o STHRARF S MM @R T RBRARE. AR
BEHURARE AR ABGEBE - AL EFM # —2eiR %
w7, BTHEAEEGEBER  REAEBETE - £F 2
P, K% % ETHERNET #4932 B4M SR A, A K%
ASEOBRFEY > ARG TAEREL, RATHEAE
BLAEBRAIHIREH S8 (P2MP) s9a 688, KT
RBE R, BT A ANEAEEIEIRT
(11) Wireless
4 4 %182 (Free Space Optics; FSO)# A B AT & %569 R &
— B AR E o RIS BHI BT RALBMB MR
BRAMBERETSEABBRO AR TE LT AILENR
P4k 4 o d ek FSO #ké#isk o 35 AirFiber # OptiMesh &t
B B AW EEROARERBERERBLARE T Z
— B H—EBEMBRETERARE T SRR HE
EREMRI N BAFETREFHAR, RIESEGERRA L
T RS AN AR - EE4ERESHETERX SR TR
ARA o #% B LED & F 41 6 R g MM ESRETEO n E -

36



BERBARBMXA P A% (WADSL) 24 > A& KEHS
KAERBAFTAGESY X EEBEB PREERA G &
#%— 2% | (Last-Mile) > % T —I8i83E -

BAGAERY 2.4 Gz 2] 2.48 Gliz s43A RIA A MM IAE » R
AABEABURYFHT  SBRAEATHES RN+ —EEE > L
CDMA B 4B ol & Kelt - #IA BRIAR T > AT —ESEE ¥ B Sk
EMERE RLReEE -
BEAGOEBENRETE 512 Kbps > M L FEeyikE—
BROHRARBRSRH > A BATEEIE > EAREHEE A
A2 & "Wireless ADSL, (&% X ADSL) -
EREFRERGRE > ARGFHOEETEw A NE (BL
FBAHRE) RT2E (ETFTHFHARSE) > REMLBERE
HEELLEKFTO E - LTEAG0 Ee) "HREK, W RIFHEM
FEA LRSS > B BTRREE > AR SR IERET
Rk - EH AT BEARGSTHBOHERSE > BEET
# 512 Kbps #%&5& % 20. 48 Mbps -
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2312 E R EMBERG A AR
HAHEAEABREN R THRAEEET AR LELE
FOETHESL AT orRERRE  @ART46 - THEH#
RS HRAY - IR C MAN/VAN s %58 RV R a4
HATREBEORN > ATERERAHZ B WLAHE
WHBIARER AR BLERKBF R EEHLE
# A £ B TIA/EIAS68 #= 1SO/IEC11801 % A0 Rs2 & M 4k -
BEMERRARAAERICRHFEOER  MAEHTUE R
AR —BARE > wEECanpus) R EH - LEERELS X
HORAT  ZEWERRKBET AL T AEMNES L
(Outside Plant Cable) e
% B (LAN) 4% 10Mbps # 2 X #4835 (10BASE-T) 4= 16Mbps
4 re 3% (Token Ring) % ¥ 2| #3& 2 K 493 (100BASE-T)#= 155Mbps
RS EEEXATM) - Flsf > B TUREZLEA > BRA %K
A 3% = #8(Category 3;Cat 3) » ;E# ] % A% (Category H;Cat
5) o Gigabit & K #8% (1000BASE-T)#v % 5e #a(Category be;Cat
be) M BL A2 B 0y B BEJE 1 > sb 4 % B #A Hu 3% A (Enhanced
Category H)ECE A2 AR A H D Gigabit L K@K ER » B
£ 8 TIAEIA % Se MBI E 14 A4S [EEER02.3 £ B &%
1000BASE-T Z K493 AR £ MeiTey - # be IR FE/H LH LR
AMALBINHEE 0 AT X3 Gigabit HEREL > LA
REBHHRK 2% BLA EHHAENEN - CRBRGEE
A ELA W TR B KAEY
AMERE-—RITURRGXEEE  HE -BY - B4 548
¥ TRARAGKHKXES R K% % (Integrated Cabling
System; ICS) » R SR E ek ET A& SIM-1(155 Mbps) »
1Gbps ~ 2.5Gbps & & & » ABA REFHRENAOER - LER
CEEEEBRHILERRLLIATRE A -
ARICBEABBINRABLAZERSEHRR > MARFEST XS
FEERBGRE —SHABERANTHLEREY % F
REMBER  RBIASZREMBRARR - AREFWBRAER
RAIIFA A E AL Eo5Eak A Assi(Previring)
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Fik oL REBARBREFHOETR - A5 EoRKLRKE
BoybRER  BELENENSIRLABERE » FHOHBRKIES

ZRMOBAACEE - ZROTHEE - UR S BB EHRY
HWXEOEAP  REEPHREGELSRGHBEER R
FE A @S 1P b~ B3 HR4IL - BK L RAL - RBLEAE S &
BB -

(1) Eomupirt

REYRSLBASLEI R IR A G ERAHFHE > A e

BAFBRIERLRIC - FTRERAPERRATELS R
B -aAnFEEIHEBEPSINo@ER &z Emn L2l X
REHHMBAHERBE ML -
RATREMEERE AR ARA AR X ABGRH
HIkATEEB R B TR RBRAE > EEofTERBERTE
M EHER > HER—ARTEAGORE > AL HBILESR 2
#,(Structured Cabling System;SCS) i mm 4 -
HBTRAVBEREMEXSEHEAEAERER ARETF
(M eEINRERES (B (TINE - A—FHEHT
—fEEABILECR A% BRE A TIA /EIA -568 B ER#ETIEE
% 42 # (Commercial Building Telecommunications Wiring
Standard) * ER A TH IR R L HRARE LI BB LB KR
A 842 % % (Generic Cabling System;GCS) % sh » A ME £
FoRAHERE AP —HARIHGHHERAZERE
& EIA/TIA-569 R#LE -
sotk TIA /EIA XS T HREGKBEREN - £2 - F
BEXNAe - BERBEBAEFMMORE - SRR ESHEE KA
PHEET—ETREFHFSHE - SREOHEREESRE A
% FIRELRETACERBHERERZIRI I A - — AL
Ak > TINEIA-568 EX E# 4 TIA/EIA-568A(3% © # X 4 4%
& "Wiring 2 s "Cabling") > A — A W FE X BH T
ETA/TIA-568B - #13bF) BF > B 42 £/ @k (1SO) it T H 48
Fewh Br sz Az & 1SO/IEC/1S 11801 ERAH —HA A ELWiE A B
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4 (Information Technology-Generic Cabling for Customer
Premises Cabling) °
LM R S T HHTZ B4i6% B ¢ (CENELEC) 4u 2837 T — #:4%
# 4o EN50173 » f B iZusbiZ ey —3f 4% 4 [SO/IEC/IS 11801
By PHE SERCEFINRKNLRBOME > RN
JAEEEA A BB EET T T RABRRASL, OB
B — B g0 S AT P iREMEL ¥ - B - B %
WEERGEERSEALL - TR > FAIEREAH T > H
ARG TELARLAGBELYEE > FIRELEHT K
HWELSRGBETALESAG T > wi BB SYSTIMAX
SCS ~ A% & NORDX/CDT &4 IBDN ~ 42 B KRONE &4 TrueNet & 7AH
ALCATEL # LANmarkTM @& 4 %A ERE o

(2) L BB LGB
HomHm L —Egalt s  EEHBSEENERFNGE ARG
Bhath REEHNG TERSRAL  CEEF - BE B
W BB GATRABELTERETE L LA o
BB R SRR EB AL AR EMBININE
BRAEEEHGBEGHELRS > BIHEHET RBBELRZH
A G 8 R AB M B 6 BLAR 3R o
MARGAGERAR AT G Atan A asdng K
BB (EGE RBE EE - ER - RER) > HE
TF4% -  ERMERHBEAN - BETFHARBREET
24 CHREALBHERAE REHFNTH > MELEKESR
ME KA T T A4S B B R ACR BN - — BRI RIFHE
SEGAGHAMBRBRAY —EH/ILY  BRELIEHFRIF
B 3B 3R A 0 o SR S - Bk Koo Bt Kkt ~ BT
FoNBAGEE  BRELBEVGZ(EREH ERER)E A
EAORGAGKRABAILETES  CRdEEd BB ®
Bz MR EARG A —RGIRA LA HERE - X
BEHRTHEB I TFAATAAHBEIE T HEHEAs LET
LAMSHARAY TR TF AL REAYHREEIRER
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T A ER @A BALHE 2 BTSSR KO BGEA
GREKAMAXGEHE  BREXZBATLTHEKANERTHE D
EL RS
Faot ERPREDEHZECKEEHAREELELT > ®
F#THEERANHBERLORA - AR P AR EEERRA
G BERMBE  ARAEEILRKLL2AEGOIFBERERS
(Unshielded Twisted Pair;UTP) 8 R B HELT > 2
R ET o BMILRKZALEFTTRER UTP sites L sisg
REBRFZINEZIHE -

(3) BB A GO
#RAE R EAZE 1S0/IEC-11801 - & A B4 & 4 (GCS) # = ft et
FEHT

B & B.4% 22 (Campus Distributor;CD) -

B & F % % % (Campus Backbone Cable) -

AAE ¥ #5242 22 (Bui lding Distributor;BD) -

X% #E % (Building Backbone Cable) -

# & 42 % (Floor Distributor;FD) -

k-F &% (Horizontal Cable) °

# 3 2 (Transition Point;TP)(7Tig&) -

% 4% & (Telecommunications Outlet;TO) o

ibsh e a sk (Functional Elements)id iid 3 & B #% i B 48 F

A& —fmE 0 B EESE KL R/MGH G EEHZEMF)

CHEFEFHEREARAE > HEREEERTRIEHY

P g sz 22 (IDF) -

EEBRAGGHERBLEMERE EIA/TIA-568A ~ RERAZ £

ISO/IEC-11801 2 R gk 3b @ 4% & ENSO1T3 &9 » =T ;3] 5 Ak,

IHE -~ KFERE S ABFH -ERE - FE2 -AEFHEXN

BF 4% -

BB BEREZARNERERELTHAENS T4 % - HEH

EH o RAUBRAKRTRATEAMAGE O CBERR L T

THFHHELE A

a. THhEF4#&4 :

VV V VYV VYV VY

3

i

41



IHEFALRAOLRRBERINENERAGRKAR A
ERHG REBREATHERRG  BALE RGOS
N&EBE/ODBEEZEBEE - MENEEERK LA TERESE
¥ PGB BRI -
—#mE > —ERLEERELRREIN AT ERESLE S
Z— 18 48 & (Work Area;WA) > ko & AR ¥ = (Call Center)#y—
BRERBRHE THETALRBEKASKOENGALENELT
Wﬁ%% AEROERTEEEBSAER > Liad RI4 &

CRBRERPEESFEER
&%ﬁ%m&%%?wJﬁﬁﬁﬁﬁT*%%iﬁﬁ%%%%
B ERABHERTIARIABEGTFALKLG —Ia - Hlo AR
JERE A B AL ARA T RHB I N AR TS RIEaEN L
ERBEMEZBIREE - ARERASEZREZNNRER
o e — R EgER SR NI IRE LK -

b. KFEEF A& -
AKFEGTFAGHABIFEHETNGEE - BREKXBEER
TERNEKES BERKIGERBLEE AR CREE
BBz FD > S ERNEWNEE > CHRETH T A4EWMEA
PIKE  HENEHERKAATREREABRECHAN S
KPEGETARARETHRFAKNENEN » K FERET A
GETRER —HBBLE BB EETNEEL ARAEREY
o AR TAAF BT EHERREERAR S MAKPER
BFLAATHEHURHNAOHERRLEEHE > SMNEIBERSH
ARUBEREE > EFERBZALEAN > TUKA A
HAPIHEHENGEEMYE  KIFRGKFARAIRREE
REEBRREHBRNASRE > TEAFEM—REFTELR K
BRE S RXABEFREEZT -LEEET > TLERBUARNE
— RS KFRKLTFAABLEEGIEZRME - AL BDAME
HEL CRE-RIBEREKLEHOIERBHE
C.REBEHTAHK
REFHETFAHRERENFH TR S  CRBEREY
BLRAM G ERTERERRRENTATE AN
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MR REFTHTFARALELE KEERGRE LN BEESEYE
MENERBRRAATHEAHE - ERXBFH T 24T K
AEA R -

d EEEFA&:

ERETALKREE —BRAEHBEHERET B RH > BIT
WHBEERERABMEIANGH - EREEFLALGELSRL R
G EMI ERE - B B - THESREIARRBRL
FREGEBEEFER > CETEHKRIERFIBREREREED
ARAGEB (G PBOL MEREHEERL AL THESL TG
B BRI EREEI -

e B F A%

ERFALARXEABREKLE(H)N - FETLAARBERRKE
HEGEH WMARERBEAR BTz o vhRiE- a1
B 1/0 ar > HAEBEMTALAARMSRES L BENTHER
BARTEREABATEIREN Y B TFALAALTREAN
EREETASK -

fEEFHT44 "
HREALEZEYNGEE - B - TRAABAVELSRRE A
GHBABDEESRGL AL ARBELRKAGLE T LAt
LR EMZ SR (— AL EERXERER AR TE
EEFHTA4 BEFHTALG—EEEY T EELW I
AEBI— RN FPHBNAERER L CRAEBE 2R
BB ENEE BTV A EH - AEPHLEEN TR
NEEMZ BRRERE S TALBENTUEEKLZLTH
THREBREEZEMZIHMABRTE -

(4) B 4 3t S B f S 2
AEFOCETEEBGTERNN > BRETHTE > B4F8
EEROELEB A S - — KRR ELBKLALHRIER
NEZE o BPERARR -~ A oS > Bl T
a. AR
AANBANELSRG AL TR EZBLERKYGS  KAE
BHAREBER ARG AGOREE R T !
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F-IHER —BENERE -

HE-IHEHELTHEL—HFOHASELRTE -

BAREXBGEHN -

F-IHEHRLEE(FRERGELIERFEREREX

BRIEVARHERE

ARMEARGASAS HAEZIEETPHE - LHBA

> CR-BEABHERFHNOELRKYTE  RIBEAAZE

FoiEeER -

BRANEE - 25/ HBRGEME -

BB EE -

BAABRKES BRI HNBRIRE -

> R XiESHEABMAKRBEAEE -

b. A3 A :

M AENELTGEL L TH T ERESS  RARKAR

EEER HARBLAHEEERLT !

> H-THEHRER LT RIEE -

> B-IHEMELTELRGOHERKRESR -

> KA BARGEEXBERHE -

> H-IHEMHGKRTEEZV A HERR -

s R A TG A GREREE B @ ELETARMER

i CEXBEEETREEORER > BT#E EA AR TAREAT

B MAGRBAE W THE:

> H-EIFEAEREENEE  FEEEFREY MEYK
/}‘\ °

> AT RBERTARM BT HRBERA -

> THh— 4% BEZTHRARFRETEE -

> R —ABAE B S AR A B A PIR R B BB A M E S
L

> HARBEKELXBREE R R HBRIRE

c. &4

BANBNELSRGELARTREZ BRSNS RAALK

Fo BB TE AL AR ERKLASHEEWDT ¢
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> ARAARFBBARLRGAGO AR L LI ABEL K -
> AE—ARAIHEHHKLTETE VA RHHERL
> AREEBUVIFEHNBREETE VA _HELGL -
GAMNELSBRBARNEIZTHERIALE  THANRER
AROBEABREE B FHEHESLBRLB T O RERH
BB IERCERZEY  AHHEARARAA X mBEAIEE -
BRACE ¥ AR E B A 5kth T2 et 3% (Telecommunications
Infrastructure) BA % 3% % HALBRFE X B AF% > sb A% T
ERABEEM  EHABE - B RE KRB EZELH
B UBEABRBENEREAA B mAmﬁ%m%$i&
AEBE—FAENEL -HE B - B4 SHH
WAL BBEH - R2pHE - ELTRBEMAEANE TS
# o BEAERMGARAEC O EB RN AELEENAET
EEBast ALBREAEST BB - BERSHEBELT R
B fF R

(5) #&:t#7]
BRAMBBRAARE  EARELRBLAAIBHERE AR
B ML BARBATRS - AR TR EE BB BB RA
APWHAEHEE  RRLEREIAMERGBZRER EEREY
ER -
Rk > Rt HHER+ > EL > R EZRYMAE LR RO
AL Eme) T ULBTREEFEABRE - &3
HEHERTURERLABEAEUABEIREPL F Ry
EFFARRBAEGERLRE - THABHBEREELN X
HPREPEAEFSIRT BLEATHRBERBCAAR
FEZHPE O BARARAPLPBHEXRRSE -
RV EEMNERRRA L R FL AR EYEGR
BEMERT BR{F(H) B{LASK  FEEFEREEA
BREXY R DM EHRER - FE > H—REAFELEY > &3
HZoLBEERE AL TEARELRGE R —Lu &2
3% 0 T A REF/RFQ x4+ -
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fEfT R A SN EEX L AR EAR PRGN EE X
% ERIFSURE  REHOFHR TR BRAEO R
Ao BAT THRZhREFENREMOMA  REZHRA L
T
> BIEEGFE S B ey IERE -
> BREHGHBGEPRERK -
> fRREM -

(6) # KLY BUER R
HARGAKLIARNERYEY > ERAESLMEMBEN —F
BB EANAR KK TRIZEZERESAPNE
FBHRAERRAEORGMAER - —AHOEORE AR
BHEI—EHEEBFRELESGRY
VREAMBRAKLELENE HEEPHBEEREETH
WE RO AR EREFMATREERYREERARR
SRR BE B MEB R A OB - BERAHREE Y EH
HEE - K PERGRBE - FHELAGE - THEPEL &
bR A ARMATERE REFRARLEAZEBLASR
B E RSB EFAE -
MARELBRRAARITELARRATHAMI I > RER
BB M AT AR ERAREIEHR -
» BREZHMEFKRD
> BB EGR)GMES KD -
> I AEEFH(EE)FASL -
> ERKRERERE/M(FHERE)IZENBAGKFRET

24 -

> AEENAHHAEINETHRPIME -
G LAGABEIERMG  BROBR > CABRABRNEE 4
EABMBHEBELGER  MBERASBEHTERY  MMER
AREEEATHLEBEN T EAVGAREMEHE
WBHFER -
WREM—BIRE—# 2868 FERRIBERGF@ER
WEIREBAREEME  BRLS4GK - THERATH
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A B XH—EEEL > UBEAELRBRELHESRR LS

R ERRETHAMAEHAKRE > MBERIKEZHFE 2N

% B RAT BEHA IR XM B BHLHERLR

RAUREHAEEBRG AR > M A LKA K Z T U

1% # TIA/EIA-568A # ¥ AR EFE KL RE » kA4 UTP &i3E

BT L

> KFBEGEHLT AR

> FRHELKUTP)FHEHARZTEITEANT 2R > ok

RBFEEALTAR -

SEABEFHNE -

BERAEFH = NETEREK) -

IHERERSEEZERANR -

AEERGKEGOREZKRENAR -

B ATFREAEFOUBRE O ETFEHEREE > EF

RS TF (OB RBHEREAET AR -
> LEREOBRBERKEKEA—T AR -
HAASHOTELCEABERENAGENAERELE
P BA S 4t B30, T #2649 LAN Hitir g R R &4 UTP 9 AR EAES »
B LBRGETARRARRGT B -

(7)) BMIGEEERN
BEIHEE)ERE—BFEEAE(BRE) -  HNBEUAH oG
BEWNIHE  EVRZERBELIBOGEREE - BRBRERKL
R (TAE - ERF)AKPFERETALZOT @ -
BHBHETURBRES (PREZYF )L ETHAGEAR
o Pl ERTUNABEREESXLZRBRABRELRE -
HOEBRRKALTHRAR R F MG R (jack) Fo & RIE R
(plug) > —#& Mm% » BINIEHE - # A A\ B (8-position pin) »
A% RJAD 4538 > BWMIE R O # AN\ (8-position pin) @ @FE
RIAD # /& - R » A ALEHRR - P Z — ey - 43R
B BB AANGERARRIBEAGEE  £RKPRET A
B3 BOHASHELRE - THFREIFEL -
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AR AL TR A HAE A (o RALBRIEE » AR R B OE
% BIEDE DRAMAHESERSG LSBTk R E RIS
R RAARBBIXAE—WH AR BRERMET XEHHHE
BE - BBRAEHEELE Rttt REMARLEERT
M E &% ISDN fr@ -

EMEAE REEBBREE - wMoAl& EIT/TIA To68A o
EIT/TIA TH68B(i& iy 4k spAZ 35 s BB [SO/IECT08-1 #: %48
)

TH68B 2 B G A LHE [/0 B BoHAL SRR AR
HEE - ATAFLERXEBRRETK/EEE > @& F R
MR PANRARETHERE - ERib > NXEERR /0
EREANPTEE T TiEE - NBIEERLS— (T FEELE)
BB CHRERINELAYKTFRKEKTHEORTFERSE) LR
THHE L -

HARIE X ET L —ROBRBME L BB RIRERE
RIANTLHERGHRBEFRERE  FEERA 4 PRER
R 5o

FlerhEAE R A R B BB E R B4 N IR B REER -
HP3mBs 123 -6 FEHBER(L > £TREARF >
ERGRATHEERE 1-2°3-6) tAHTHEFHR —Hgd
FoHsmd cBERE TH 8 ARAFwuHRRE > T8
BAERZH -

(8) AFEEETF % Ml
AFPREFALAGUABENEEELORGA KN Ny ART
HEHERIEE TO(HKE) W2 B REE(H)IC HKFE
B AFRETFLAOEIABRHENIGE - BREKEZHRE
EMIERHERLETE  BRERKEABORGE - CRAEFTH
FARAAGBIENBEL IR - N STEKLLALDTRER
W E KM 8 AR R R IEIR BATH 0y > AT A KRG T A
& -
AFEHEGRIT SR APERETASL Py lfoatte
A GEmHANSERG(RA KA RERELRR FTP &K
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Mg sy UTP) - A BE P ENIEE  #ECEIHE
FARHERPETH NG ERBERE -
fEt KRR TASKE  BEXREALBEHTIER
> BHETEERS -
> R PAERRBMmPBX) -
> BUEEIERF o
> EHA%LAN) -
KPERGEBENETHEENG R ABRRRZHIIR
By S o KPEGHNRAERAR > BABRAREHNE—HY
TE - ERBEREL  KIPRGHBRAPEELELR GRS
2% BEAMILAEE  ANFRBEREREREHY - B4
GPARPFERKBFTHEIEZERD IR ERR LA AL ELT
Vo Bt 0 BEAKTFEEH BN T @ E B3R HN REEGL
RRHAMEERT - ABEFRI B ERECTRAFE L
88 BAERBKFEGEAGEIRARELPHESLEA TR -
FIFERZAL R A TRABETRAXBEIETERDBENHTH
Fi# - ARG BEERPEREURIGBEA B RERS
PHEATFER - P ABETALRE -
BEPE R THE—BRAEHENGAHEIANE  MRE
PHRBHMIBEEN AR FALAREE—HETE—ME -
—ERELEEREEN  BIRBEEFONTER - BHP
o RARBRKFESRRERELTARGRIREE -
BRMAZRERTHRFRAEEAGHFTP 4 BB LR EF 2 x
AHFIPHBRBKRERREE -
KFBRF A% BRFEAEEREAOY(UP)8 S (et
BHREERPIERBRHREER) HAARZIRERZRGERA Y
A LTHRAEE  TURRAEARAHKR R AKX
(FITH) ~ 42 2 & (FITD) % &4t > K FBRETF L LR TS
HALA AL -  BBELELSRGEHER ) K TFRKTFLHLEARE
F(H) > ERBKLE(HA)XREEFAHGALH LBTERE > UM
GEE B B ABERS AR ETEE -

(9) THML 0 T
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AFEGFRAOTEBRENGE BB ELETD & IDF)ik
BAR - MAFEERFABBTHERERG - BATH ERA
By AR R ik F A 16MHz - 20MHz - 100MHz #=
1000Mbps * 2z sa ¥t E ey EE R 5 %1 & Cat 3(ekMAR £ Class
C) ~ Cat 4 ~ Cat 5(Class D)#a Cat 5e( & 4P) - % 4} Cat 6(Class
E)fu Cat T(Class F) » s REMEHMIB R 5 A T 260 Mz &
600MHz > (2B AT Y R U B HEBZXBTERA - HIRERRE
MAT D &g BHELBARMHEH IO HREMLER - RE
AHMBEERR WBHEER IR ARG TEMERY
BHRY ERZAUTRA

> THEBRVARAFLMYBLE - wRBEYEEER S ARE
%o BREARKS -

> TEKTAER > BRT EELRAORMRK -

TR BAEHANEEEYVIREZS R -

B FRAHBESRERKEEMB LEBHARLERMEES
R 1V

> CAT3:100Q% 150Q €4 ; AE&Hm4FHREE 16Miz -

> CAT4:100Q% 150QE4 ; AasmatR Lz 20MHz -

> CAT5 (5e) : 100Q % 150Q T4 : A AFsm45 iR € E 100MHz -
BT R AREEtaSEE e AN RORNLMUT R
BAH EHE S BBEREGERETE S REAKFERESH R
BEkEmELSIL BRBALREA—AMTRARBENEEHE
Fl—HAaEE  SHANAS  MEAFHEERERAAD
Jo#% 54 100054 aEHKNAD &S HERBEREHE
B—BAR HTZ > FREERSBHLNGALKE > ®HA
RERESHRESHAENEEMARBAN -

(10) F#F A&t
BHFAGAANEEYREZMEA(RKPHERELEN S
i U AEAEATF 4 % Riser Subsystem) o B4 KAEN
(In-building % Intrabuilding)# X # 4 & % (Main Feeder
Cable)z % & - ZF 24 bHLERAR > REHEHEHLLE
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B SR B M e XA A S TR o HAF A R R
Fl— kBN AERHEREGEZM - B AH2MumaEi -
EEHE  BEFTLHEIAERFAERENE > FHEERLHE
Bz Bl e R aLae o

a FHFARBEOILUT LIS

> IRBREFRMKLEFEEFXIHMEARROATERZAZ
% % 3% 18 (Pathway) -

EREEEBNBZHOREEE -
LEIRMBEFARKEZMOZLARTE -
BEZENEHEIMNOHREE -

F¥HTFA4%FER
BRFAGREREEENRBEAEIOREUREETELER
R EHEETEAMAR -
FHFARAGRNAORBEZ I RAETAREBURETHE
HE - ERAOEHEETARENLERNE > REEERE
A RBEORH (BB ERTHE - 245 ARR G
WROEHRIE)URAPHAAERAFT EME  MALHE
HENEIEARBATFEKLHBORDIRAERBRBRZ2LOF
A e

WwRERAE MEEREFTHFRAMEENTHEH K
Ao AR ETETELTPRBEROL TR - ALY
BEIFETERX _HERXL W 0ED  BRTHE TE
RZHERE - PR BRETHFETARAR KA
AR EHAAELL  REUBBETEER0.2 S REHE -
LERTBOYHE  BREERGLEERE  RELPRELEH
B o LBERFEL > EREETPIOHHAVBERRBRTE
— A HRHE AR A FE M (Riser Shaft)F X > RC 485
REtEkARYE PVC A XHREEXBELRE & -
{8 bb 8 4R ) BB L o

BB F B BB TETIHABHINE - LTHRA S LR
MBR - THEABBER M BEREN L -

YV V. V

R
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WREEEFREMERAFRIGLE > M AT ReEETRE
FEEFT O REHTELEIERS  AEARFTERIREH
REETHERGREBORR PSRN BRAFF B GET
BOHEE - £282%  LTHAABLAKLTURRELHER -
b AT AR A ARTERTFAKRSSRAE T — LAY
B RR
(DEEEBALAGBAEMIEER -
DEFSETFLHT ATHREERERALATER  Flid
ATAEBERALSEOEETRENAMRIL  BREEER
TR EE AT A AR B W R 89 4% (Cross—connect) ° i &5
A ELse e FD(IDP) B4 » A% B & fsk % CDOMDF) &
$RAEE KRB BHIBBRARKEERKREBD £ -
GiDEF®HFA& T FAdrA B TP(Transition
Point) ; #RAKFFA &% F TP XTES -
(IVETHEEFHTERZ» M SHRTBEZ T HHY
$HEABHFTAEENBATHR(SEE)  BAFLAFAREE -
B LR -
(WRBEATHER R -
VDEEFHETERAELLEELTHMN -  EHLELBEN -
BEhEETHTETEAR—THRLE  EARETER
KERASFHEENEE FTHARAAKRBRBBERE
PAMEAREETEERKT
(Vii) 4B IRIEAS A Ao R A RE i R & Rof » AR AR Y
FEHRHEAAE - LA BT LA RN AT BER
GEEVR O NG BBRIENEMGES 12Kk -8 12
BRSO RELT 4 SANEREREE 4 SANIEE
B AR RMTH4SARNERA L CRE -
(viii)#ese R aese 2 FD(IDF) 3] A aesk 22 BD(MDF) 2 fa 49 3E
BB ARG 0.5 NE ; #EEERGE FD 2B E&RK
22 (D 2B EARAERBAE - $4 > wRKH
B ADEIRERT RS EIATLE - ALK FD
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2| (D HEEBETRAAFRE T AREEZTURH

=
E o
(INEEAKBFECRAR/CHAMERS ~ EH - ATk
e

AR GBI IBFFHEHLBTRLIEBHME TR
BREZELTHTEST -
2.3.1.3 kAR B4 tm Af 2% 2T 2 B
(1) BEABBMEREEHEERMHRER
BERNBEBNGRAGK - RIERAMAGAE R REBERXE
HMAfIEE o AN o KRBT BRE - XBE - EH
RIBAR ~ WBINF ~ KPP RIAE LR o
(2) RAES| &3 H
ANSI/ETA/TIA-569(CSA TH30)#%# » T &R 7T &5 BRHFHHME -
BB M MPNBHRFE R IIARENAD - xR HE
CHEEWHRE - BRBHIR - FUTEHR - JlBRE e
J}ﬂ’F%kuﬂ eyt -
(3) %
ux%i E-ﬁ‘ﬁ’\%kuﬂ. Ty c EREFRIE BAE
CHTHRAEFH AL - AARBEERHBLEER, AAREFF -
WEBE Ko o B E BMHEA 150FT2 -
(4) —fx#&3tEX
BBEERBLABY  LRBETHEMN
o NG 3% PBX BAGRM - RAMKKRS
s BB ERAERTEBMEML -  REEIIF LS
o JHEF 0 BN EHLMIU
(5) JHBERTARE
BHEHAD ) BRIFEC B8 )@ MR H R REE
c RARKRRNER
s T REMBE 0.0Tm2(0.75t2) » ML LHF B —MHET
% & 10m2(100ft2) @A ey =4k -
cWwRER O BSFHEIME RHFTEM BREFIIHZE
Ho2RAPHEEMY B—EARF HEZAFECTHES

53



BBF REF—RBEN  FACKHEERAME -
BB BEIBOEAZED T RHEEZRAFE I FEOER
R AL AR e
(6) EtbmERT &K
BTERNH phETRE BB %M RMARAET
BBRERD BBETHOME  FEABAKBZEZT BRHEE
BEEBK -
(7) FHRRELBEE
T BES JHT > STE BAKBRKA&%K WILE
FiR 0 o B KEM
(8) BEMEREHBE
LARAY S RGOSR FERALMEKE  ETMRBERLR -
ANSI/EIA/TIA-569(CSA TH30) 42 % » FIBM T & » dbi2sR > RE
Ko A% FAXRHRURE -
a. T HEE PR -

o 354% TOPOLOGY 4 FR#] (&% 4 @ R & )

M T/ NRBEETKE

s BHBAE

* g‘%}ii&b-}:ﬁi&% i@ i? » ok BAERAKREE

T 4%  BELHETE BEFE -PEEHEEEAR B
2HRABRIEEE -

A EHES BB RTEM AL > £iE 100mm(4")
e REF U WHEHE - WwRELEER  YERAEARA I
b. E WM AT X HBE
o HiRLR 0 R KT BBRHBH Iy
e HiZH 0 ARAEBLELEBRNENTE
o 3PN THEIEHE > L RITRGEE)
s FEZRRW
o LERBEBRLH —FZEXEHBAT - BB HBE
B RECTRRER
C.EEYMUEREEZHREIHBEL
o TG RS BRI
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e T TR REE REXMRMGAR  BERES
) EA P
(i) #H£ 4w B ERIE
(ii) 48R %E
(1i1) B IEFGARIE
(iv) wyss > MM EY > RLERBHEN -8R
WAL
(v) BEEE - ARREEREN
d. Z L& WM EE EHHBAL
BELER > BRE  SBRKLECIRAERMRE - BER
12 78 5 3 H A B INER A -
e. 22 5 ] 7Y 3R 46 S 28 A%
NI EHRBIE > %M R ERMH > 5 ERBIE
A R EFBMMZ > A RBEZHKERER
f.FH XHRL
o BAE HEAEHEHRMA
 MAREAER ZBAM > R FERATHRLE
s EHATEHMLREHLE
g. K X AT
APFEH > AREBRFALTEAREOEME ~ REBHRFE
EFEH > A3 R AR TR EAR -
h. %3 &K
45 A 100mn(4" ) H & R Fagped > hpmE BEZATEK
FHBBM 0 ARG - KB 5000m2(50000ft 2)& R - A
R BATIRES -
B B EAGRE ELEARGER AR ERBRE
EEPFRE-
(9) @3
WHM(TC) » AEFEEFH AT S HRGEHERR - BAME
R EM > BELR - PRIXEESR -
a. — AR #
c MMM E  BHRAHLBBERH P -
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¢ (10 “#HEATHEF W -

BTN 0 FAEREHEIBEFRME -

b. K"T%“ﬁ?ﬁﬂ’l‘%jﬁ

BREVZRE-MTC, £TFTHHERALT > BEZHTC :

o B Bty @AE 0 Ai® 1000m2(10000ft2)

o % 1000m2(10000ft2) AR5 =M » F&—F TC

o RIFEE > B HEBRHEE EM > BAEERAEL T5h

s BHMBIEKFRENEHZRE > EHERZALIO N L

e XA SMTC AR —HER 20 2R —AKE  ebfdik

AR
53% 4 10m2(100ft2) A — 24 & > B TC R+ k& F *
=T AR @A &R R+
m* ft? m ft
1000 10000 3x3. 4 10x11
800 8000 3x2. 8 10x9
500 5000 3x2.2 10x7

c. R TC 33t & K

s R WRSN > £V A 2 4kpa(501bf/f12)

o AAH{E S 2.6m(8ft) ~ K 20mm 3/4" & kAR > 4 TC e [adkdy -
o BT R 4T KR o 4B AEfoMLR RIEAR 0 RBEE K R
WRERMB T -

o BN ThERNMEBE BATRLE  RHETREE -ATHIR
AR M EwWE > Bl 8n(6ft)  RE—HIGE -

o —SFERTF > AELTCHE TR

e MIBEH B (B S F, S48, KPFTAERE) > LAK
A KRR

o BELHRDR KEKH

(10) KP4 sp 3848

o KRR 0 REENM A TABRE - BERH > 28
AR 5% > 645 UTP fo o

c LM BHBBET > EEXRAEREABIPRT  REH
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e

(11) T4 & 4 % (Work Area)
IHFEBALHEBKRERGRI TSRS » A EERIOE
EEMRAETHERAS M XS BREHERE > AR
EHEE IHBRLAAHERESHE -

) THEAE  PlloER L8R, EE -
(i) BhiE4R © Hliw PC S G BB RE -
(iil) $4E57 ¢ Plho LA B K WIE B B 3R

(12) kPB4 4 4 (Horizontal Cabling)

KFEMG A M T RB A KA B NIE LR &S W TH)
QiR ¢




(i) K F+E4
(i) & R4E A
(iii) 4543 458
*HLIEER
1) KFEEREBEEFRTUARB 90 2R 7 HRBATHEY
B RAB R R AAZE 10 AR °
(i) K FEERLAEERA T =HTEL
4 4 100Q &5 UTP
2 #42 150Q # STP
62.5/125um &) 455 48
(i) F—EEREEES FRHEFHEIEE - —BLEL 5 —
BEEH > wTH :

P L A5

(iv) RI-45 1 & ey o s fe 2 UTP A& 24 ko F B -
Pair2

T568A T568B
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(13) »8HE A%

PRENEEZNEFELKTRR A KOLEN > TRERH)HX
Bk o R B8 3R B RAT R R A7 BIA/TIA-569 ARAE T -
(14) X %4 Est 4 4 (Backbone Cabling)
i%@a%ﬁ% GHREREAE GBI RBHRE BADRER
tLE SR B
) i%?%é;‘?a
(i) 2HBAEH G2 HHBERBE o
(i) 7K T Bk 4 F AR A RO SR MR LR B 5 -
(v) EEx Mz B8R -
IHERE T IIRE:
(i) 100 UTP -
(i) 150 STP -
(iii) 62.5/125um #) % 4% 85 L4 B & -
(iv) 8.3/125um &) B A% & R MR E4& -
2.3.1.4 A P #&3%3% 4 (CPE)

(1) T1/E1 CSU/DSU (Channel Service Unit/Data Service Unit)
SEE RS R EHRAGEINESG > RA LA AHRAA Tl KBFR
TRBHEBARESG > AEAEBRRER (LAN) REBER

(WAN) PR T R ey " o

(2) XDSL % %) » é.3% HDSL ~ IDSL & MDSL - £ ¢ HDSL B % 452k ¢
BT FTOARERI AR RG> W EHERE - RE5E
Wy o AR A o IDSL AR RA S B » T UAFF
128K &y #t 45 1% % - MDSL BRI & A7 £ Hik ey S48 -

(3) IAD (Integrated Access Device) ' T $#&E N\ F > 7T
UHFEREEP ERAOGFIEML

(4) IMAP (Integrated Multiservice Access Platform) > %4

P EMBAREAG  RBATT O LR ENENZSE T
BiEE 9 R EMEBEADLE - AELEEELT - B - ¥R
ERA > TR GBRAEFELSELHENER AL ENBEE
EHAREITARIIR -
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(5) Access Multiplexer » 8% T % > RSB EH N @S T
%r‘é‘ °

(6) Optical Multiplexer » 4% T % > A& AGENBFAR
B A FIRRAMARABRARETE -

(7) IP &35 > £ A A CPE Misiey IP THA —BERRGFR B
CAREEBRES  SREERTUEIT IPER > RMEERT
FHwERES HAETUARAHERRES  RELBEEN
R4 EEHE-CPE Sayhisg - I[P B HERKH
T B BEERFHAXRE - (PE MERETUARL TP
EREBREELER  LTURBHBERES - A CPE
mMidey VOIP A RAACE¥NIFERE - CATV R~ EFHH
2% RBEBHA REANST

(8) Home network
EBEREETAS lf’l‘B Al i%—ﬁ B4R & - F — B4R £ R
Sony A& BE 8 £ IT iMoo om ZREARARER
#.4 HAVi(Home Audio Video Interchange) > X ZRMNFEMR
Wb TSR foied - F MR EXHEBE Sun » 3
B RAREREBERE Jinl > SEAE—LEE > B2
$0EMBE - FBALAMKG BN FEARZEGARE
UpnP(Universal Plug & Play) - B &7 HAVi & ##k A Java i
% FRLE HAVLI fv Jini @A THENEE  Eks
UpnP #3e &7 ix &% 23 M ARl A @R P i s
F23E4T 0 B AT HEFE] Java &) 23k -

(9) Wlan
IEEE 802. 11a ea# &8k £ 57 &3k S4Mbps » TR LR S ¢
AT AL T —RISREKLEREHBMAE > 802. 11a
BIF A AEH KEIR S E A2 RS A 2k AR % 4 OFDM 238
SN BBFTHED & OGHz A& -

B F — KR4 IEEE 802. 11a g2 8 A7#y 802. 11b RAEZ R > 3R
BRASFARRAESEEMZHREHBE > —FRELR
Tk
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IEEE802. 11b  |IEEE802. 11a

EES 2. 4GHz bGHz
G IDSSS OFDM
AR 1-11Mbps 6-54Mbps
meER 50 AR l50 2 R

_ ]5.15—5.25GHZ:40mw
HEFR 1w

5. 25-5. 35 GHz:200mW
i5. 725-5. 825 GHz:800mW
2.3.2 /e fE AR A
(1) VoIP

Yo% VoIP B ¥ B RETES  B—FRUZ I AR
B > b TG R —AMsE - VolP 2 RATH &3

a. LEIA BMEHL 2L ¥ (Intranet) -
WHEEANIXREECAITHARRLCEZETMNER - A LHKE
B ME R E AR B RE X Hub 3% > EE—EETHLRAPT
BEARBRBATNEREABRERE - AN TEEBLETX —
BEERET] ) BEZERERE > ETREMLEBHER
BHBEHANBRXES LB SR EIEREBEEE " A
BERAA-REERFINGEL  ZRAAEAGET AEBRS
HELTARE BHBELERTRERAHRMELT LG
SRFAAR X R F -

b. ISP 424t 2 ADSL % ¥ 4448 3% 5 # (Remote Extension) :
L¥RER ISP FHFRFEHEIAER(ADSL) R E#EX F4&
(Leased Line) & s & ¥ 4k shae ISP @ b > &y IP
WBRREIBNIN N2 MY EEEE  FBEEAN—
HEGRUMBHLEOETNER > o LEARERZ BN GBI
T LA BB N B S Rk M R4S 0 BB EIR I o ST LUK A
BEEEZLERGSNENIMFR -

c.f&dy IP w42 £ PSIN 4835 09 & RF °
TREGERANNEREL  BERFOHEHEH2INE
MR R Sy NG BP REF BB DA > T30 R
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BTN EE RTRERINENGHEME N T BT
FINIEAE K B 0 by AR 3 A N EAT RAR R T ek
e BB NILAERGEMRT CENEZBERER TS
ABNBEE £TRE - ¥ QN EBREARTREE 0 TR
#PSINERAEBAR BREHBREL AU RGEMA%
Mo Bl A ANAERTEATNERRZERE > fTHEHR
BEMAEEREABENEP  RELAMATARAEREER  RF K
BREBEET -

d BB ELABZPBRBEFTOZEM
RUDELTREEP R B - AXEORYE  AFAT
BAMBRA  BEXHERTH URAZPHERE ¥
WMANEHEENEHEMEIE S RS T R4 0800 AP F4k -
R ER R EEH R 0 TR HE Pc to Phone #5934 5E » Bl
EHEALEBEESE > —EFRELRBLREMERET
AW E EEiEx3%(Click to talk)syigs > MER T A
BEERS  LWHERALATURKBEREHEBZEEZZSHERA
B AENEMABHBRLZRARDAEHN  RERABRER
AR IUXFREABRETEIAAFAZLPHI  RBAEFH
EE oA ERABEEZTUNBRALHEALREEFR
MEFEXOBRE  BERRLERS - ¥ AL E TRA 0800
B LG LTHEBEEEBEEREE A8#AEE(Direct in
line)shse » AEE L » 2035 0800 REL GEBHERBEHN
SzEPBRBYC & FREIRHEXBFEEFHM4 REH
BAREEE EROYS@EREBER —BE P RFEF O
(VoIP Call Center)4r 2 XA K2 EHEFH |

e. W TR ARTRM(Cable THZEGHES
WEEBITEENES > ARZACER AT F#RIT  RARA
BEE L Kl 2amEEzEREERER&R(VoIP T/A
terminal adapter) 4] » T BA3RA% F L & SOHO %4 &b 8547 3
## (Cable modem) % Jk Bl 3 538 1% # $c 44 #% (ADSL Modem) > 5
FELETE RS EA S ArEhRsnEmas 0 VolP ®|KRHE
BEZREAKLTRAELBRTEAR—BEIET A AHEE -
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f. @ EER BB A

16 A & B RBE R BGOHRLE > BpTAHA VoIP @rke
BEEGE A BGEEOYE ERAESRARGEREK
BEEFTHERRRBOHGRE  EEEER > FRLBHK
WY BTAHFTERLE  BUBEROBEREFLSHE 0 B
Eh TR ELTEB VoIP A &4%E - FERIRETHMS
B E Sk LT srmm e VolP 3847
BLOHETEH -
AERAZHKCCTV) @R AF BREBHEPHRZEA  Web-camera
KgEpAE—4 Web-server » # A E L LM BREBARYE
BARE PR ERMEHREEE L IP L35 T8 > B4 =1AR
# (30Frames) & #ik B > TRBPBE AL » S RAEEBEE > 7T
UREZERIADERELEWMETEBRITHMAWMB TR FIH
@B ARLE >N ERERMA T KA Virtual
Office) °

g W% B ae @ (IPYPN) !

B VolP i 3disl » B T ¥ EEE VPN 98 & » AT
EBEOCYEBRAARERAD  XEFRANETERASL
BFPRAERXLCENBERLNAE - RAELALANBHHERA
BEGEBSENE  BOETURIARBLCHEBRHEBE
FRAHREMHG SN BABLIUROEMRRE S AE > &
WREINGEY BRI PTG  CETURKLCEEIRER
sz i ISP RE > FARBERAGHRALREBEEAN T
> R84 ADSL %42 ISP BT SETUACHEERE
HE wEREHRER K ACEBRATCANERERLSA
IPVPN(B @ B RO ¥ M%) 8 ThE Mo~ ) e P EIES
T 48 A% 4B 15 B (PSTN) - KE 05 T B 82 54 8] ;R 4 X,
WBE-BASL ARG LS REAM ADSL EHKYLEER > T
2R ERAEEHET | IPVPN iRt @M - 7 BRHARDE
AR EHAR A THRSERRARGTS > ARER
N E IR E Hk iRt IPVPN &R %S > A S ER mAF 8 3R KBt o

h AR EEARREEREEHIEA
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e Ba B (ISRER > 4haA 2 REBRFE SR PSIN
@ ISR £% - KRBT A Gt WM EMMRSH > ARK
BB S5t B AWK ISR £5% > L8R A T &N
EERWHEFERTRIAEBUARBALZIAL > 4@ ISR
ZHGHF  BRREABREEEE  SREARELZHTUFI S
5 B o R o
i. B4gE ISR ¥%
AMBEEMELERZE ISR 9BF - £HRMAT > BPRBRE
HERABENSA T BENAAL 1 ISR £F58 > #1H
BRELRE RAHE,rEwAAEL ISR A EZRE T
k24 ISR £ n VolP & » 518 Internet M2 ¥%
L Ggshidh ISP EPIEEURBIEAA S RETET KRR
OKI REFHLEEHRMBERRBREEARZIBRERN T
JEL Ry E 5. 3Kbps 0 M B4k A #4u 3 @4 (Packet) » TH#
4 ISP/ITSP g m EiEn@ B4 > TSP ¥4 A @K%
w2 F (BV-T000)— 4 Bp=T# 4 4xE1 > BpA 120port £ Internet
FEE o BS54 ERRRER 64K MBETABL 0 KR EIRE
EaA MAFRARBEHBOIEOHEIRK RREAH
BB TRERITEE C RARR B LA TUABREE AR
BRACERF N BEXLEAINBHELHEL -
% 4 > OKI 84 BV-7000 & VOIP &3t & 4 4(GK Gatekeeper) T
ey ISP ¥ Z @B @EBEETLE > TURB—BARGTE
Tt b £ GK H & > OKI g2 £ B Netspeak > Cisco &
W E > TR AN 1323 iR TREEEATEMEU
rtEpEBREERPZTS  AREARANEAESE - @BR
HEH(ISP) - RARERELBRKF -

(2) WA
EBRHEALGEREABREROEAREERA > MELER
BERXFBEBEMOEE  RBATKITHEE - A BEAR
—EE B EEEE > BLERABFEFESBE RS L KK
PRk, AR »FEHARE > BT UREAHRE
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NNz EG LRERM T HE o RFAPEFNHEL -
BTSN 1T 3P AR ErNeas  LF
I EHEEEHNERGER HRBIXEES A
a. UME A E B P oo sy RS
AT RS H O ERBAGRE  STHHERALNHERE
3T URSFEZHBEE EmBBAEMAA -
NG A BRRBREAGEEREWFRETEA LA
OF BEMBRRERESLSE Ll BMAER&RS -
K LREEF X Tk AV SABR THEAE, BE
 MBAAESH T EALREEE R RECEFEIARE -
&%’u%a%%& RS (Wi k) B HHEBR
7?% B TAATESHE E LB AN LOPRFAE BTN~ 3
B AuZep AAEEaSEn nHEHRE =7 R
A JE 7 5T SR 4 o {E AR A -
b. K5 % X ey 2R ARF (micro services)
kR —#4EEX (on demand) W ERE > NEEZ G
FIR o~ R REIRATIL A 0 AT BT 3B R SRR ©
MEBRBNTAGERAZ BT » EFRREBRHEHLTE
Hh o ENEHSMAANRRBESRES  EEBBRETRAM
BRF o
BhEREARBHBRESEETNAAHELABEME  ERAEA
B R ARE R > IERHLERBELA GRS A
o MEBEETEANRAE TRRBEIRTS » 6l do BB SEH
BURNSINUERMEAREREE T LR RS SR
% HEBESRA - R A MIE L IRF] 0 A ARFS BRI R
HABEEHEFERIBAE AR -
2335 BRAEEM[AN
AEBFY e RE > ABTBILOETURSLCENCERERAR
BFEH >  FBRL FHMEEAABAAGOMERS > BATHESK
—EA RELAFEANZRLEHN BV REMTHRR &
BAKBRBEH - 26 BRY% - FERALBIBRE > 2a¥sd
EPEAEAS EEINE SYHAEASIFERORE - FEAUKX
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BAEOBEEILARBEERALES T v CRBRBLEHLESE
BASEEAET LR wE LSRR R SEE 0 RERE
NE&EEMe T8, BESEHRREFINMEANHR  AES

TAL BB RIEH LB MO RE AR F XA RE -

PSR KRB ETEA WA EZEH > BP AR B $H(Building
Automation;BA) -~ i& 3 & # 1t (Communications Automation;CA) ~

N B #46(0ffice Automation;0A) Ao Bk % A4L » AT = AL B AT
BT, HBAAR - MTZ HEUAERAEBIEABERA
Ao AT OHRAELSBRAGEENIES "N, A%KAER - &
b 4o RABKALKBRTEENRERTRFGEFEHE R
SR ERSE T ERY R

& AEE (Intelligent Building) MAMRRETF  2—HEX
FABOZREG 45 AP 1984 F£ABAF4 A3 (United
Technologies Building System » f§#% UTBS) #§ & #3%# &4k »
Aotz mARANERE AN (Connecticut ) 44547
(Hartford) # City Place Building - A B T 44w " 2
HEL, > REELBA TR FHEEFEURENFR - B8R
T BRRE  PABHTRAMAZENTS > F5 BHILRHED
WS NNHLERTEBUARARUARACENSBRE LGRS
N BEERMABROBRBREALTLEERARS > BATHREZ

WAREASCEHETIERESR
(1) EASZHETRABATRHE AL BB RETRATFALTHEL
Z2Z {5 -

(i1) SAZHAEREYTEERME  EXA - BA - BHRHL
YumEs et AR E AL HBR ﬂﬁ%a’%ﬁﬁ R
ZEREIK -

(iiil) BB ERNER RFHAAER RS EF B -

(iv) B i h et A HHZ ERERARERLLEESX
e -

BRSO S ERMHCHRE  AMHAFHECENLE &

FHAEBLERATIH, - EHUE  BUSREZATERRHR

ME > CBARARKRALZTG 3y  £ZABRTAREYRE
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Mgy Rmas > U EAMEHRENERE THEVER ) 2L
Mk T BRRT  MEACHBAY > BEZ SR TRMER
FHRAE UMERAUB ZMomERFETHEATBE LR
7%3 °
W BRI ERRRGBELENETET RS
(=)~ LEmeE:
1.7 W A P @ (Local Loop) :
B %R T R KT EE S EHMDE)Z 3 FikAe > £
BPpEEEHARZER  oEHREE - RKITHCLT
/22y M EEERELEYMENTREERLE RS -
o FHE

TIERBE ERWE N TS

o MDF-H 1a}
N T KT  3EETH

4- |— wmmpan ! N

2.8 p @& £ 87 (Local Loop Unbundling,LLU) :
BETHNRAPOBZERES  HOERIMEXTHAFLFE
BAEBWHF X > RE|EELEELAR -

3B EMEAR
Bk E =+ MR TE—BELFERFHLEALESR
W R R e Z RN N B WRIREEAT ARG T
BARSEM RN —RERFEFRABLRATRAH X
oo MIUEE AR AR BRI F R EZEEER O AAE
Bz 5o R EIER T ZBEHEL > THKT AR ZI L
F o BBERREEZTEEE - 2EYIET - ZWER

FoREMBNTERELEREIE -
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4.8 HLE
HEk TH% T8 RERIELES  REMRE ERHME
EREFHEERRB RS wBERGEMDF)REH%XHEF -
5.LECs : &% & M2 §15 X i ¥ # ( Local Exchang Carriers)
6ILEC : BEEBMEE XL LEH 2 8H £ #(Incumbent Local
Exchang Carriers)
7.CLEC: &% & M E12 R ¥H 23§ ¥ # (Competitive Local
Exchang Carriers)

(=)~ Mg
LERARBTHHESF 7N 1996 FRAAMAERZEE > AFK

REFNNAZEREBNE T AA N NMLENHN
EHAK > LRMABBFESE X R ¢ (The Federal
Communications Commission,FCC)#1] % 48 fff unbundling 3. %¢ >
BHBFHEFRAEBRNFOTHERT @  MEERRELX
# o

2EAEBABREERFEFCON T2 MB AL FERIFERMA
£ -
(3x B FCC.NEWS_Releases/September15,1999)

* Loops. Incumbent local exchange carriers (LECs) must offer
unbundled access to loops, including high-capacity lines, xXDSL-
capable loops, dark fiber, and inside wire owned by the incumbent
LEC. The unbundling of the high frequency portion of the loop is

being considered in another proceeding.

* Subloops. Incumbent LECs must offer unbundled access to
subloops, or portions of the loop, at any accessible point. Such
points include, for example, a pole or pedestal, the network
interface device, the minimum point of entry to the customer
premises, and the feeder distribution interface located in, for
example, a utility room, a remote terminal, or a controlled

environment vault. If parties are unable to reach an agreement
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pursuant to voluntary negotiations about the technical feasibility
of unbundling the loop at a specific point, the incumbent LEC will
have the burden to demonstrate to the state that it is not

technically feasible to unbundle the subloop at these points.

Interface Devi ID). Incumbent LECs must offer
unbundled access to NIDs throughout their service territory. The

NID is a device used to connect loop facilities to inside wiring.

« Circuit Switching. Incumbent LECs must offer unbundled access
to local circuit switching, except for switching used to serve end
users with four or more lines in access density zone 1 (the densest
areas) in the top 50 Metropolitan Statistical Areas (MSAs),
provided that the incumbent LEC provides non-discriminatory,
cost-based access to the enhanced extended link. (An enhanced
extended link (EEL) consists of a combination of an unbundled
loop, multiplexing/concentrating equipment, and dedicated
transport. The EEL allows new entrants to serve customers
without having to collocate in every central office in the

incumbent territory.)

» Interoffice Transmission Facilities. Incumbent LECs must
unbundle dedicated interoffice transmission facilities, or transport,
including dark fiber. Incumbent LECs must also unbundle shared
transport (or interoffice transmission facilities that are shared by
more than one carrier, including the incumbent) where unbundled

local circuit switching is provided.

* Signalin 11-Rel Databases. Incumbent LECs must
unbundle signaling links and signaling transfer points (STPs) in

conjunction with unbundled switching, and on a stand-alone basis.
Incumbent LECs must also offer unbundled access to call-related
databases, including, but not limited to, the Line Information
database (LIDB), Toll Free Calling database, Number Portability
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database, Calling Name (CNAM) database, Operator
Services/Directory Assistance databases, Advanced Intelligent
Network (AIN) databases, and the AIN platform and architecture.
The Commission found that incumbent LECs need not unbundle
certain AIN software.

* Operations Support Systems (OSS). Incumbent LECs must
unbundle OSS throughout their service territory. OSS consists of
pre-ordering, ordering, provisioning, maintenance and repair, and
billing functions supported by an incumbent LEC ~ databases and
information. The OSS element includes access to all loop
qualification information contained in any of the incumbent
LEC databases or other records needed for the provision of

advanced services.
(=)~ 28BN -

I WEREEEIBFREPHEAAANTHZILCERALP B ¥
AEH-—RAPEAMBFR FURAREEFHR
EmEFE LI HAAEZIER  RABRSRBERIEST X
BH  ABREFRFLECEPRRRR BRFHFEINR
FoOEEBRBREH AT :

(1) BRHEABHEERITEH  BLEHEAN -
() UHERT A ELREHARERMMEETREH -
(3) RRGEHEMAEAG BB TRE - ,
(4) PEHEBEMRE > DAF O EL LRRMHE -

QAR ATREHEAN MBS MEHERMEEEETHEAR
R IR(# R4E 6%) 0 RERB T T -
() —APCEEBERAELRY  BBMELERLS -
(DFEEXSFRULAFATRZLOERL KB ERE
H—BAPLEAMBFR  AMAEREFHTE > T35
EREERRS -
(3) BAEREE > B IUTBMARRI Y > LARMBRA
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GBTOENELMA > RBEAESEEF O MAZTER
HEP bk AEEAT  MENEFEE -
3 ABEMA AL U ERMEF SRR REZERS
B IEEBEL > FCC 4 2000 £ 10 AsAH HMi > &K
FREEREFPHEARETEARNEAREZIGR > @
AR REEELERBHEREOETERHEZIHRE > L wiR
FERENFTWTF
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o ARk R F AR B ARAE
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BRI E

(3) AWM ANBEE  HLBERBRALEBARERGHRER
ZHAERE R A B EEERIRAINEERER
Wk mAMER G EEMAaTHA -

(4) HBRAPMRGGEREER X4 -

4.8 £ B B 4B 478 unbundling 2,8, 0 ¥ R KRR T ET 5
MRABEF MEEAREERR  EEFSI2AERFAE
FHBET SSBR% E2#F HPUeRBELIK
AERA—APE > AARENIERELGHERM L - KR
HKEURET - FAMABELEES(FCO)GELER > TH
KA EBTREAL—BEHESER BEMKHAR  #®
REBAAEARER  SABRETHKE > EERFLERME ¥
BEEZAEEATH, M8 AR LELREANRE S BF
LEHKAPEARABRCACTHER -

5344 » 6,3 Verizon @ BH -5 AA ~ Qwest @4
WEgw Fib 5 B @ A 8 — BAETUREUR ho s g A6 3R R
o BB C2EBRAEATIHRES > AbE ENKRE
HERONAIRBEZLER B T RMELE -

6FCC E r AR EFMANEIREE > ZREMOHRERY
ZRBREME TN MRS RFAA EMREN S 2R
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RIEHRH A TATH @ BB FHOERREREIALLHA
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AR R RARFARAEA P E F4RT M EPON R A G b4h ¥ -
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%7 KRBT B T A & B 10Gb/s » RIS AARA 7
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Switching / Routing

» 16 Gbps switch capacity
» Non-blocking

* Fully redundant

» Layer 2/3 quality of service
* Multicast switching

« Packet classification on L2/3
« |.2/3 filtering and prioritization
WAN Interface

+ Gigabit Ethernet

» 10/100BaseT

- DS-3

+ OC-3

* STS-1(GR303)

+ 15xx DWDM wavelength
+ E1

PON Interface

* Gigabit Ethernet

- bDwDM

Card Slots

* 4 NIM

*+ 8 OLT

+2SCM

Physical
*17.5"Hx17.4"W x 12" D
» 19” and 23" rack mount

* 4 Chassis per 7-foot rack
Standards

* NEBS Compliant

+ UL 1950 3rd Edition

* FCC Part 15, Class A

* cUL/CSA 22.2

* RFC #1213, 1757, 2021,
2074, 2233, 2494, 2495,
2496, 2558

Protocols

* IGMP, DIFFSERV

edgeGEAR 2000 .4

Power

» Dual -48 V DC feeds

+ 450 W max consumption

Service Protection

* Protected PON architecture

» Redundant at switch, OLT and fiber
transceivers at the ONU

Network Management

» Carrier class EMS with full FCAPS
capabilities

* Fault-management

* XML/CORBA northbound interfaces
* Inventory management and

report generation

» Performance monitoring, data
collection and history

» Comprehensive user level security

« Client-server multi-tiered application
platform

» Manages hundreds of GigaForce
systems

» Web-enabled GUI allows remote
provisioning and bandwidth
management

Environmental

» Operating Temperature:0° C to 50° C
* Short-Term Operating Temperature: -
5°Cto50°C

» Suitable for CO, CEV and equipment
closets

* Operating Humidity: 5% to 85%

+ Short-term operating humidity: 5% to
90%

» Nonoperating humidity: >90%

* Altitude: 60M below to 1,800M above

sea level
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bizGEAR

A

PON Interface (to OLT)

» Gigabit Ethernet

+ DWDM

- Range: 35 km (8 ONUs), 10 km (ring)
Native-IP Transport

- Symmetric 1.25 Gigabit Ethernet line rate
« 1 GB downstream, 1510 nm

+ 800 MB upstream, 1310 nm

Customer Interface

» 10/100/1000 Ethernet

- DS1 (PRI, D4 channelized, DS1 Clear,
DS1 ATM/IMA)

* POTS, a-law

+»DS3

- DWDM

* RJ45, RJ11, BNC, SC physical ports

* 10/100 MM or SM fiber

Ethernet

Card Slots

» 4 10/100/1000 Ethernet and 2 DS1
standard

- 4 optional slots for 10/100 BaseT, DS3,
T1 or POTS

Environmental

Model 100 and 200

+-40°Cto65°C

Physical

» Model 100 (1U) rack mount
1.75"Hx17"W x 11" D

» Model 200 (2U) rack mount
3.5"Hx17"Wx 11" D

Power

*48VDC

» 120V AC converted to 48V DC

* 40 W consumption

» Optional battery backup

Traffic Management

* DIFFSERV (ToS Fields)

« Layer 2/3 quality of service, multicast
switching, packet classification and
prioritization

Service Protection

* Diverse fibers and 2:N splitters
* Single fiber rings (two) with dual
transceiver ONUs

Operations

» Hot swappabile plug-in cards

* Remote software upgrades

* Remote activation of ONU ports

homeGEAR #.#

PON Interface (to OLT)

» Gigabit Ethernet

+DWDM

* Range: 30 Km (8 ONUs),10Km (32
ONUs)

Native-IP Transport

» Symmetric 1.25 Gigabit Ethernet line
rate

+ 1 GB downstream, 1510 nm

« 800 Mb upstream, 1310 nm

Customer Interface

* 4 10/100BaseT (RJ45)

+ 2-4 POTS (2 RJ11s standard + 2
optional)

* Optional RF cable (RG9)

« Optional ITU DWDM optic port

» Optional QPSK video module with “F”
connector

IP Enabled Services

» VoIP CPE applications are transparent
over 100BaseT Ethernet ports

« IP video bandwidth for up to 4 TVs with 3
channels each (MPEG or HDTV over IP)

Physical .
*13"Hx13"Wx3.5"D

» Hardened wall mount

Power

+ 12V DC

* 110 AC, optional DC

converter

* 20 W consumption

+» Optional battery backup
Traffic Management

» DIFFSERV QoS priority

« SLA traffic flow enforcement

* Multicast switching

» Packet classification and prioritization
Service Protection

» Diverse fibers and 2:N splitters
Operations

» Remote software upgrades

» Remote activation of ONU ports
Environmental

*-400C to 650 C

MsE—% 2R




Depiction of Alloptic IP Video Architecture Fi ke =

Carrier Video Head -end

. Oracle Video
Video Server
Archive ) -
conlent N
Flas

Tag Flies
Swichand Transpar
Packet Cwar SONET
Qr 1P Over ATM
{Drap and Continue

Video Netwaorking Suppliers:
Minerva, Harmonic, Optibase

Video Middleware and Client-ware Suppliers:
Kinerva, Myrio, iMagicTV

WdaoMetwarking
Systerm

e-shtfted MPEG 2 Widad
Real irme MPE G2 vidaa

Satellite Local
Baseband
Sontent
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homeGEAR

Multi-Stream 1P SetTop

Internet
Voice
Video

edgeGEAR™
Central Office Chassis

Splitter

“Internet
Voice
Video

Gigabit
Ethernet PON
IP Voice, Data, Video

Gigabit
Ethernet

internet §

RF Video — wavelength overlay «_w_mm

IP Video — part of IP traffic (Multicast)

Mk — %2R
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—C i ieaioni reneeiur

Video Video Server
Archive

Time-shifted MPEG-2

Tag Info

MPEG-2

Video
Stored Middleware
Video

Switch/Router

Off-Air
Content

mwx Baseband Video Real-time MPEG-2

Real-Time
Video

Satellite
Content

MPTS MPEG-2
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&___ High Level Overview of the RF Video Service

RF Video Transport System for the EPON

AnalogTx
1550

2xN Splitter

 Z'AuopTic
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POP,Headend,
Or Central Office

31 Lambda edgeGEAR Chassis Serves 2560 Customers:
» 8 PONs with 8 ONUs per PON ,
edgeGEAR * 1 ONU per Building

Chassis + 64 Buildings Total
* 1 Ethernet switch per Building
8 PONs * 40 Customers per Switch

(RF Video)

Central Office

splitter Design Notes:
* AGE provides no routing (Layer 2)

* Ethernet Switch uses VLAN tagging
« Security is provided by the VLANs )
MDU Building * 40 users share the 100 Mb/s and bandwidth
(Telephone Closet 100 Mb/s is dedicated per user
Per Floor or in Fiber or CATS » Each user is assigned their own VLAN
Basement Closet) ST ! * Chassis can provide up to 4000 VLANSs

. + 800 Mb/s symmetrical per PON

Video STB

Video STB

Data Hub/PC
RJ45 Ethernet

Residence

Mék=%18



__MDU ONU with ONU in Resitence Closet with Video _

POP,Headend,
Or Central Office

M4k =

Central Office

Chassis

31 Lambda
18]

_:mE.m or i splitter
Outside building |

Up to 16 PONSs |

MDU Building RJM

(Residence Closet)
Up to (4) Ports

POTS

CAT3

RJ45
Ethernet

Up to (4) Ports
10/100 Mb/s

edgeGEAR Chassis: ,

(1) Connects via 1GE to a router or SONET
converter for transport of data.

(2) Uses up to four DS3’s for TDM traffic.
(3) IP Video input is on a 1GE interface.

(4) RF video can use the DWDM port of
the OLTs.

Design Notes:
Each FTTH ONU can provide a mixture of

services. (example is (2 to 4) POTS and
(1 to 4) 10/100BT ports). Uses one ONU
per residence.

CATS

Phone:
Residence

Video STB
Video STB
Data Hub/PC

MEZ %28



Headend Equipment

. Distribution
Future Service EDFA 8x17

Additions followed by up to
8 4x17

2x4 Splitter
(7 dB Loss)

Booster EDFA
4x17

1563.86 UK}

Future Service
Additions

1x32 Splitter
(18 dB Loss)

2 aopric)

Ix Pass Filter
(40 dB Isolation)

Ix Pass Filter
(40 dB Isolation)

HomeGear 1000

ME=%3R
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POP,Headend,
Or Central Office

—

edgeGEAR Chassis: A

(1) Connects via 1GE to a router or SONET
converter for transport of data.

(2) Uses up to four DS3’s for TDM traffic.
(3) IP Video input is on a 1GE interface.
e IR . (4) RF video can use the DWDM port of

Inside or : i
Up to 16 PONs | the OLTs.
Outside building | po S

edgeGEAR
Chassis

Central Office

Design Notes:
Each ONU can provide a mixture of
services. (example is (48) POTS viaa

MDU Building @Tis (o Ports channel bank and (24) 10/100BT ports).
(Telephone Closet CAT5 Typical coverage of 8 residences with

Per Floor or in o three POTS, 2 video, and one data connection
Basement Closet) per unit. One VLAN per data customer.

Up to (48) POTS

; Video STB
Phone Video STB
Data Hub/PC
| RH1 RJM5 Ethemet

Residence ;

o auormc
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POTS

Disabled

FX
Normal

ET

Mt &k w9

g

LOPTIC

TI/E1
Pre-prov
10/100
00s

— 00S

M4k F5E



M &k 29

DS3T13 Is disabied
DS3T 13 is enabled
g
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180000
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D500 Network Application

Customer
Billing

#g§ Corporate
Platform and other Video
Radius serv Networks Server
Nokia ® Multicast Application
NetAct guter Server

o Encoders @f,
Backbone ,

for mmﬁ

PSTN
Switch

EdgeRegiongl mm
Router

. Interactive TV
Voice Gateway

V Channel Groups
Nokia D500 DSLAM

ISP BBRAS . , . N\STMLG .
A , ) > Nokia D500 RAM
ccess B
Router ]
Custorer Premises XDSL——.~" / 7
IAD,
T 4
— ATM
— Ethernet

MEEEELR

Managers, EPGs for



A
Ve

Trunks, Tributaries, and Protocols .

—— ATM trunk
* STM1 SH, LH, MM

m—— (3B eth trunk
* 1000bF X

M A H2E



Multicast and IGMP .

%

MOSPF, PIM, DVMRP

I
Multicast Router

imcm_vﬂwwwﬁ *MOSPF, PIM, DVMRP supported by Multicast Router

D500/D500 RAM (central office and remote)

 Uses IGMP to Gain access to channels for Broadcast TV and near VoD
* Receives IGMP request from STB for channel change request

« Authenticates subscriber-based video

* Copy and Forward Video Streams

D500 RAM (if subtending)
* Do not require video flooding

Set Top Box
* Support MPEG MéE %38
* Supports IGMP and RTSP




D500 R3 System Level Design ...

-+ 0C12/5TM4
* Gigabit Ethernet

Physical Interface

Ethernetor IP
ATM
. Backplane IF using but
0C35TM1 not limited to ATM.
A
SQIRaDIL UK w LX!,H
T T T o8
Tributary Tributary
SHDSL
- 24port
Line
Card
S |
+0C3ATM1 *SHDSL -ADSL + Gigabit Ethernet

Wék B HLR



Video on Demand Transactions

Send RTSP request for Pause, Rewind, Fastforward

fit 8k B
VoD Server
STB D500 . iTv ,.amzmum..
“ |
! " | “
! Login and Hitp request w/ITV !
Channel ! , >
0 1 \
Q u _Qm oy J“ Display Electronic Programming Guide (EPG) to subscriber. 1 m
R € T (N Some cases, e EPG 15 downloaded 0 S18) v H
Delivery | " | L
' ] Subscriber request VoD channel using EPG ' ) |
) T M >
"A ! ITV redirects STB to VoD Server , "
T + L}
| ! ! Billing !
< 0 _U , ! | requegt!
1
] ! 1 1
! Send RTSP request for VoD ! !
Control m >
! Deliver VoD /Unicast only i 1
t 1
“A 9 m
1
I
1
I
|
‘

CPE D500

Internet

MskEF5R



Near VoD Transactions

v

A
@

Billing request
for nean VoD
—>

Mk 2
Video Encoder
STB D500 M’cast router Mcast router . iTv s_\_m:mmm_,
| |
! i i . ' '
O jm n _)_m_ m ! Login and Http request for Channel Selection Guide ; ' o)
M ] T >
Q u _Qm ' | 1 Display Electronic Programming Guide (EPG) to subbcriber. n i
_U _ | ' (IN SOMe cases, the EPG 15 downloaded © S 1B8) v ) '
1
elivery ! " " L
! " ! I
! . L. t !
3< O _U ' Subscriber selects Channel from EPG for viewing ! >
. ] . . 1 i
wm _OO._“_OD < _ ITV provides STB with class D [P Address of selected broadcast channel i "
; |
1 '
! “
1 I
1 ¥
I t
]
i
]

n
¥
]
i
1
IGMP join request (if necessany)
»
[}
i

< —0

Snoop request
Stop video

IGMP leave

1
I
1
1
]
i
1
]
J
1
1
]
"
I
i IGMP join request
“
1
]
]
]
]
]
"
!
1
i
]

v

5 4

CPE IGMPv D500 IGMPv2

M4k A EORE

Internet



Flooded Broadcast TV Transactions Ak E

Video Encoder

STB D500 M’cast router Mcast router , v .Zm:mamq
] I
1 ]
1 i ' ! | |
m m.ﬁ—(_ U .mO—\ " " < Down load :ﬁDD sensice authentication database ! _ﬂ "
| " : " 1 1
Broadca m__m . w_om..mmm_u.hm_w%ﬂmo:mzsm__m *SM_:B:W& x_ocﬁmio MP) > ! !
n_.< ] MA 0Q ,i__ popular or all channpels \‘ ‘. “
' ! i ]
m “ ro_mi and Http request for Channe! Selection Guide' ! V"
| i Display Electronic Programming Guide (EPG) to subscribar. i
annei |
; e . (In some cases, the EPG is downloaded fo STB) \ “
t 1
Q C_Qm m ! . Subscriber selects Channe! from EPG for viewing i > :
D@ __<®J\ i _h [TV provides STB with class D IP Address of selected broadcast channel, !
b B ] 1 t
m “ Snoop request “ |
! ! Authentication db look up (GONOGO) ' :
: ! If OK, send channel to subscriber ! !
wﬂomﬁ_ﬂm w._” IGMP join request 1
ijjjm_ mA ._ Snoop request

Stop video

\ 4

m IGMPv 500 IGMPv2

« Video service authentication data Internet

* |P Address of M'cast router Fit &w A mm 7 m




Non-Flooded Broadcast TV Transactions

Mk A
Video Encoder
p iTV Manager
STB D500 M’cast router Mcast router . .
| !
_ i i ! \ ‘
mmﬁC_U for ' < Down loadviHea service authentication database _ ! !
i 1 ' 1 '
Broadca mﬁ ! ! , m ; !
TV. All ! ; Login and Http request for Channel Selection Guide! | »
’ 1 - . — T Lat]
. ' g H 1+ Display Electronic Programming Guide (EPG) to subscribgr. :
< lewers P ! ! (In some cases, the mwo is downloaded to STB) ! m
1
! m mrm_cmo:cm_\ selects Channel from EPG for viewing __ > _"
3 : ITV provides STB with class D IP Address of selected broadcast channel, m
m “ " o
1 IGMP join request i IGMP join request i ! !
: > > | i i
IstViewer & e < iy o
" . " Following Viewers see channel " "
_n. _ _ i i_IGMP join request ' multicast and authenticated from the
ollowing:— > |
< _®<<® s “ ‘“ Maintained until last viewer leaves, then
y ! IGMP leave " passes IGMP leave to M'Cast Router,
"1 ! >, Treeinig BW T

CPE IGMPv 500 IGMPv2

+ Video service authentication data Internet

« |P Address of M'cast router
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