AT S

FESFERE ¢ =5 T PR SN
ry %& ﬁi;}i A

A Strategy Analysis of Broadband Products in the Networking
Communication Industry

A Case Study of Alpha Networks Inc.

GENEAEE S )
#F] Wy Flstiz g

PoE AN R4 -



sErd A ¥ THA ST L LR Ao i]‘}%il;}i ALY

A Strategy Analysis of Broadband Products in the Networking
Communication Industry

A Case Study of Alpha Networks Inc.

oy oA Student: Patrick Wu

EREE R R Advisor: Dr. Duen-Ren Liu

A Thesis
Submitted to Master Program of Management for Executives
College of Management
National Chiao Tung University
In partial Fulfillment of the Requirements
For the Degree of
Executive Master
of
Business Administration
June 2008

Hsinchu » Taiwan » Republic of China



Sﬁ%ié%iﬁﬁé%ﬁ%ﬁi%%*ﬁﬂm%ﬁﬁﬁﬁ%W
e R B dCH  BIRCE R

Bl <8 FleiggRgmmls

# &

PRAFP AT B ABAEFFTADLE FEAEEEDFEFHE = - 1
BB TR AT IR R R HATH RS LI B e AR RERRER A
"Everything over IP"érg B AR% ™ > THE 5| %€ £ A R B anigip o BT H E
F)E A 45~ DSL ~ kS P 7 FTTH &2 WIMAX % Bleibise & 3 0 Flep iy 7
THBRFHFORBAF BT € F SR DIE > F IR Bnp B i
Al g o g LR T A F A Y DG E PR

Ay BANFEHE S SRR A E 2 A S KRGS Y E TR
F0 E 0k E il 2 P P4 443k (Alpha Networks Inc.) 3 i % Bl > 47 Pl & &
“%ﬁé&*%&ﬁvﬂf@ﬁaﬁ~% Kvg = ow o ﬁpé%w<mmmmw
B M S o ArP AR R E R A B T e 7 mrgkg\uéﬁ?éw
"@’ﬂwﬁ$ﬂﬁ“L$°ﬁ—{ﬁ*%ﬁ&%%iﬁ%’ﬁ%$ﬁﬂw
JRF% > #1208 £ VOIP ~ IPTV ~» DLNA 2 FMC 7 #+3 31 % ¢ (@ JR7F 74 i 2
YA SEL ¥ - ABR AR B T A A BAsh hE ¥ K
W R M R P BB A AR 0 MBI R AL P ReA T
LRI § &

AT Y 2 BEATIS AP RIEG A R B A EARRZ Y ERS
FE* SWOT &#7 4 247> T 2B 27FHEP b E£2 5L BHORE X k2
We o BAAIT2IR LS R LTS FIR > LRI A L RS
B RIEFDFEAESA R T EIRGEG B BAEG  RFILA R A
SR KR MR ERBE P Y RS R K TR R BEE AR T
ARTHAESDERD Fo o Rl FRAEHE X 2ELED Y FRRRS
P ERHRLAER T AT ATRT AT Ho L RRE S P
BETHR R RREA N FERDBAL EREF E PR B TR
&~%ﬁﬂ*%éﬁ%ﬁﬁ%ﬁ@$&$¥&%ﬂm*ﬁmﬁwA?{mﬁﬁg
LR RN A SRS ERCKFHBESTZASA R 2 RE B R 2 4R
F2RIPE LA EPERENT AP B A ST S L B M e R
1—*5 B2 T A R R o
M4EF : i - THEHRE - DSL~ WIMAX ~ SWOT ~ 7 4 245 ~ 4 % ~ R
Bl ~ FREBE ST 2FH 2% 2R

W*"ﬂi?\’iﬁ'
“”&ﬂ“i‘iﬁ(é‘w

bis



A Strategy Analysis of Broadband Products in the Networking
Communication Industry

A Case Study of Alpha Networks Inc.
Student : Patrick Wu Advisor: Dr. Duen-Ren Liu

Master Program of Management for Executives
National Chiao Tung University

Abstract

Advances of modern network technologies have promoted personal information
sharing and e-commerce. In each step of network evolution, new business models are
invented and so are the new life styles brought by them. Since future trends reveal that
everything will be over IP, we believe bandwidth will be a major bottleneck for the
whole network society. In recent years, as broadband access technologies, such as
DSL, FTTH and WiMAX, continue to evolve and become more mature, it is expected
the market of home networking will also have a big growth. Therefore, the long-term
strategies and goals of network industries will: be how they can capture the global
market and broadband product trends.

In this thesis, we focus on the study and.analysis of Taiwan broadband network
industries in terms of their product strategies and business models. Taking the case of
Alpha Networks Inc, a professional “networking company in Taiwan, we study how
this company defines its product roadmaps. of fixed and wireless broadband product
lines of home networks. For Taiwan networking OEM/ODM’s, we come up with two
trends regarding company strategy and product roadmap definition under the fast
broadband access technology evolution cycles. Firstly, for highly developed markets,
operators tend to provide products and services that integrate VoIP, IPTV, DLNA as
well as value-added services with FMC mobile communications. The second
observation is that, for emerging markets, operators tend to provide ultra low-cost and
cost-effective broadband modems as their mainstream products in order to build the
infrastructure with lowest possible costs.

In the case study of this thesis, we discuss new trends and business models of
broadband industries. By using SWOT and Porter 5 Force analysis, we compare the
strengths, weakness and potentials of Alpha and its competitors in Taiwan. Then, we
analyze the current broadband market status in the worldwide. With the analysis, we
propose our broadband product planning strategy as a suggestion to Alpha. The
proposal is made with the viewpoints of broadband access technologies, global market
demands as well as applications and services. From the perspective of Blue Ocean
Strategy, we try to identify the Blue Ocean of Alpha’s future broadband product lines,



such as home networking, healthy caring, surveillance and automobile networking.
As to network industries, Blue Ocean itself represents a new technology, application
and even a new market. Centered on the home networks, computers and TV sets can
be combined together to provide digital contents and services to anyone at any place
anytime in a family. In the end, we discuss Alpha’s roadmap planning and future
opportunity from the angles of current broadband markets and technologies. In
addition, we also discuss from customer’s point of view how Alpha can improve its
add-on values and continue to stay competitive in the market.

Keywords : Networking communication, Broadband access, SWOT, Five force
anylsis, DSL, WiIMAX, Blue ocean strategy, Digital home, Healthy -care,
Surveillance, Automobile network
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G A AP W TR ks FUER-sh A7 317§ (market share) ~ * = &
# £ (number of subscribers) ~ i * B (minutes of uses) - 4% % {z(total revenue) >
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SEB R 54 K 101.6%A v XK K o A g Ee S 5 r R A
573 394% ~ %&{12.4M i Jf‘f #r TEKRRE '};‘#@ﬁ%la * iR Aok
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o AT 6 i 3 (Mobile Telecom) & % H il :# i > 8 5 Hp engg 1t
AMPS(Advanced Mobile Phone Service) & se¥|p %0 ¢ S d 4p A @ * ¢ GPRS &
3G i o % - K 3G IRFFF 432003 & 7 7 5 j£ 2005 & 7 0 3 12 P inEHPR
Bl ByEER FH st A PRI o B (T B W MR (L AR T - AT
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i 7. p;éf:«‘*f New Century Infocomm -
#& 0 4 g5 (Wireless Networking)sE ¥ & 4t 54 £ 2~ 3 it ( Broadband Wireless
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WiIBro pR7% > S8 2 p A4 % & 2007 £cn7 7 0% 120 % 3% 6B E 2
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DI R e Rs P~ B 5L 56K Modem = % A 7 fé 2 ADSL 2 Cable Modem
AfFii o BPd ADSL d % E g GG 2 FER DT LR GEOiRE
v F b b dape @A A ok DSL A BB FR AR o dos ik AEZ S
Ao B L BRI e 112006 26 1o 2 EHET S HE 25 @
< H 2 KK 13.5% - ,]*irtﬁ’»j;tﬂt? = 0 B w0 xXDSL B % > ik 67% - Cable
Modem £t & % = » it 23% » & H =x T FTTXx > &% -

2004 & (7 pcrade ) TpRA+f #77 ARt 5 (Ubiquitous Network) - #-%
£ % % ~ Internet 4o {7 # 38 34733 #7¢ IT (Information Technology ) %k » j&ic
F~ & F > REET B A ’@f{f?ﬁ%@%%&nﬁq’ff{f?@{%?ﬂ?@ﬁp&’“ﬁ%“ﬁy%
L i I TR R L SR EUERCE & R S AT UL
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2ABEREFFE YT RY TRUEUCHP FIRFTDLE @ o B el
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Fen— Mipom RRGE G Biad ) 2(NCIC)p o #7% I e & L SR
I WA CHLERFRREE S PUL PP LRY ERFLEEIAT
o W T ELNRARY - R RSB ERPN TS ) FUE &
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4.3 g g

1957 & gmigd st s - B A3 FEsE 0 2R AR PN = = ARPA(Advanced
Research Projects Agency) > # ¥ & 3 #25 F ic %45 F - 1968 # ARPA £ 2=
BBN = % ARPANET > fgi}u{}b MR AR R 0§ A7 T A 5 F 5 50Kbps o
Wi 4 BEL - 1970 # 4~ 8 > ARPA { iT- # # ARPANET fﬁ@ﬁi%lkﬁi—/? BT 3 E
# 3% e &t (Mobile Radio Transimtters) £2 fm% i 42 (Satellite Links) % Hak
o ARPA Fe2F2 7 efi— B € & PFE 3o L. - Bite L PR S
= F A B o] it (packet) k @B FAR 0 F B gRE § AR TR - 3
> 2 M FE S B R bl o — B E L EBEA B 2T ] e (3
) B BiRARTE FRE Aok - Ba e P A AARRRDT ORAE
ATArP g FioBite T @ D] 8 PRR -

1972 & > ARPANET %t & - & W% €% E 7 » T FI=t & & &R et
» o i@ ARPANET = Z i 34d > £ = 2 Bdnternet ez # > ¥ & TCP/IP 2
A TR & 1976 & IR g5 (Ethernet network) » 1B = F 38 4 5% B 21979
£ IBM £]:2 8 BITNET » & * 73 2% g g&(store and forward network) st it »
BITNET = & * k3% & e-mail FRA% 22 listservs #pR i - 4 pF e i3 Foplad 5 R 4
50Kbps > # i 4v » fFrk 7 @ AR 09 1981 £ NSF(National Science Foundation)
i+ CSNET 56Kbps =¥ & it » ¥2 ARPANET 2.4 B e 2 8% & {7 4pid en
HF 01983 &£ & Ae > 05 i 3% ARPANET ¢ni #35& i * TCP/IP - Winsconsin
=~ & £]= DNS(Domain Name Server) » 3% 2 # ¢ 1 {7 IP £ 2 48 & fe2 3 - 1985
£ F e NSF BB 430 % T1 amp > 5p3430 1988 & = =0 » BITNET £ CSNET £
= CREN(Corporation for Research and Educational Networking) > & PF e "2 e §t,
3 50Kbps 7 ARPANET - 56Kbps -7 CREN £ 1.544mBPS 7 NSFNET > 2 %%,
$cif 7] 28000 2+ 21992 & Internet Society = * » CREN % # World Wide Web >
NSFNET e g2:# F 3 2 7] T3 » T 44.736Mbps - 1994 & &_Internet 2 & 4c :#
PREp > 2F 5 R4 NSF F 82 o { % eni 84 40~ 7 Internet - NSFNET 2 &
ATM(Asynchronous Transmission Mode)# #% » 2 #:£ 5|3 F F 514+ - 1996 &
ko &3R4 Internet 7 ik i ARPANET &2 NSENET 1% 5 i #% 82 - R 4 Internet
Bz ISP F iR AR £ 42T i 2 #2 ISP(Internet PRI 7 )[2][13] -
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1. Frame Relay

Frame relay 2 4K & 8K smnge(frame)fe.s 74 @%J H o AR A
AL R B o TN RO T S - B R RlEERY Y
PR F e LSV A F 2 AP E ORI RdRe Tl S op & B D endt e £ ATE R
B o& B Frame Relay * = #-{8 3] — @& ZF] Frame Relay & k=% 4 - Frame Relay
PR S R T B - PR M 22 T el i kAST e H #
* o2 Fé“ﬁﬂﬁ;:#;?@ﬁig?] o J R AFEE Y 2 A frame F H FiE(T@E o R A
WAzY 4f frame i - BREAHFEREFRE > H A4 frame 2 HE T R

B pF o il B4 frame ¢ b ph B DLCI egis] » FIR* 2 12 & enlizb g * o

Frame relay 2% 1992 & 242 ch— fA3Teno * fofp < 4 3 4038 0 1994 =
BB B EFRE vV R 0FF Il G P ¥ 3% (LAN) &

* 3R e (WAN) aid 7 o Frame relay #irg £ % F{orc @ 3 ¥ o
1991 # % » 2 W% - T framerelay % —Wilpac e > &7 v B E > % 91 BS
Foo AME TR L F T PR E A 90 E R 4T L E 2 7 Er frame relay
% WORDFRAME > 1 {s ® R E3F § i A e B4pE X fei@ 7 frame relay o
Frame relay 78 #3% % 7 DTE £ DCE &= > DTE ¥z & 4o 4 T "% > #icdp i
gEr 2 R oDCE XF Ay @p  AEBHaEr Sdte TR
& o 4@ 133 P DTE 2 DCE X % 2. FFa i 52 M % o
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Frame Relay g} £ i % 20 & F N 302§+ 5 i > T jgd T1 MUX #2124
Frame Relay z_ % 33 & (ex. PBX)% } {7 (up-link) "2 it 2 o - B2 4|
Frame Relay 82 ¢ 355 %+ ® DTEX # I fpif %> ;ﬁd 2L 44 8L (point-to-point)
PRA%4e T1 ~ 56-Kb #edptd % w3 Tl 4te 2% 8 (ot T B 14)

N

. ISDN

f}-’f%ﬁ' PRI%Hc i e 55 (ISDN - Integrated Services Digital Network ) 2 - fé 4% 7%
7 4B (Network) - f1% 3G T30 E 2 T o e it By A% o ISDN £ = » i
v e B Ft A A4k AR el PRI o R R > B I MBS P B D
TRV BERD Y F FH T B Bl ISDN BRI G s
B b v o B B EE o i T @ﬁi%lﬁ F# S lcdpi® (Modem) % 0 fw i@ %
f-F v B (leased line) ™ o {7 ISDN 7 3% & B P B 28 4o Bl 15 £ 77 -

I SDNAE F 28 > =
By B @ —

TRAATEES FJ

GaAfsE 2

& AL BB AR il
/AU T
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sememns

Bl 15 {7 ISDN T 3% & Hcdp B % 4
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Bk o ISDN Erifgie= Sk AR FR YRR %158
ISDN i #£F|% & 27 > @ 2 ISDN ¥ 2 e pFig * > 7 B 2 # (circuit switched )
& H > 32 4 (packed switched ) e g ® » % 5 2 B (Bearer) i i ki &
LA B HP b e > 8 F R D (Delta) i ki = > #r D EF
WA gt EER64AKbps HEE cBHE T M B E TR A D
G RIT @R IS T A ¥ en@ g F 40 122 64 Kbps o ISDN 4
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3. ADSL

DSL(Digital Subscriber Ling)#if= #d st 23 ¢ 2 BT G EF2 x4 4
B de FARBE R E R AT R o S S B R A R
jie > 4% %] £ ADSL(Asymmetrical DSL) - 7€ 2000 # B 4 > 3t ADSL * = #cf 4%
# &£ > © 474% Cable Modem 11554 = » & L it Sk R LY D
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BAf P o ADSL EA1* et 2 ¢ chdp TR SR g d (Band)

(30K-1MHz) #@i%: 8 » 0 § 3835 3 #riben™AE 4 (0-4KHz) 7 £ 45 > F]pt i

SlepE BiEcE G Sl R F B S o ADSL L ARG T R (R BIR
BREFINY a2 e T RF)EAFTEIFH =~ (MB) » 1 {7 (JL
AT RIRIEFRERF e o dot BH0F) 7 iE 640Kbps - 256 Kpbs #icdy 1
(Modem) #1165 % » +“ 42 1,544 Mbps sn Tl B4 » g R+ 6 1% o
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AL CEay
SEMED

Bl 17 ADSL fish¥z ™ Bahet & @42 7% 1
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Multiplexer)fc* = =42k % (CPE) & & o e Bl17 517 » HFFRIL > A7 27 @
N Ll TR S 6 ADSLSieli B 2 - 5165 5 Hh A 4k & (POTS
Splitter » PS)#-3% & 2 ficyp FAL A 3 5 &~ * = =4(Client)ts » 15 4 ADSL #ic¥h 1
Flelp TR S TRRE S TE P Aok A S B RE ik
7 4 (Data) & 3t @8 - 35 FAL » T L H R E(PSTN) - ety TR Lo
ADSL #cdptddic - & % ik B (Splitter) $ppee § @ hE 2 e 7 T3 1
ATz BRI g o LA 2 B ehF 4 o ADSL A7 BT ¥ T3
MG el mT™ 7 0k inE B IMbps eht 7i B {rd B 24Mbps e i B o (4r
TR 18)-iE4 ADSL £ 2 R F AR KHIMT K- > 2 RHIFTRE G
bo b Jf e 2 g (Client) e AR S A e o R T RBREEF AT & Ka 4
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"X\‘\
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§ P ek e iR £ Bt (HFC) B iz T - % = Alw § 4
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Cable & 4 B e Bh4oe ™ -

® I BWE LI X ERTATE z;gs@ﬁ%] B o

® FWEERENKLEFMTHRERE T HREFAF -
& IR FIABETHERAAL

@ X NFTATE o

23 cable modem iRl R A & S A F FRFEH TR R RS D

MCNS - 1993 & 3 * 4]z = = DOCSIS1.0 % > & &S @R £ d = afl
% " enCable Labs &k #% i o1TU %1993 & 3 * i #3327 MCNS-DOCSIS % Cable
Modem R4 > i dEREE A S ¢ & MCNS-DOCSIS %8 » 3 i &

P EWGERENSESA ST o) R ayr e i 5 - ¢ 2 H B ERE F
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5. VDSL

VDSL(Very High Speed Digital Subscriber Line)#_DSL ¢1# ¢ - 48 > & 5 +
TR T AL BT T I G L WA R s R W ] ey o L
B d - XDSL i > 5 24t fEst @ o 5% DTM 3 %5 50 1% sl
BRIEROBEIARE 2 2L SRR UG ARGGI T T T FES
v iE 13~52Mbps » }+ 7 F ¥ iE 1.5~2.3Mbps - VDSL £ ADSL - 1 » &0/ 4%
FR R @pen xDSL HH 24> 35253 § > ot ADSL SRR % 4 4
= 2 g 4] > VDSL 3 éi@ﬁﬁ&%ﬁt? 3 8F a7 - VDSL ¥ 1@\ e AR
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(7o B0 o ek SR TR R IR ¢ T 2 do FTTC & £ FTTN %
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DSLAM(fici= * = 4455~ 5 18) ¥ ud#-Gb o « ppiaid 1 { 33 & ot
o % 2 =8 w § 54Mbps fr 100Mbps s sfed 5 % 55 % B (LAN/WLAN) « fe &
Bz ﬂ» B erdapt 7 ¢ 2% ADSL ~ ADSL2/2+:% £_VDSL JF‘;K" FFIUL] o F ek s
bl = 4 P B AR UHDTV ~ #icdipfois 5 etk tﬁ‘TrlpIe Play’ ¥+ 7 &
pa VDSL1 & ADSL { = # = & PR3 & F(Q0S) » % 7 s JRILF &P~ jiFen

o R R PR otk b 7 VDSL2 it VDSL2 A Bt - BT g e
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3] 20Mbps 14} 13 & @ﬁi%lii F oo Gt ﬁw@ﬁg?]é;:s; FIEE KRBT RELT- A E
B i #iEa ADSL2+ 2 > ¥ 'F—l J VDSL2 ez 5 ¢ £ B~ ADSL2+3t ¥ ‘et
g S ] ?Eﬁﬁﬁ;fﬁ%“ opA52. T v F et £ 5 1,000 B2 p e VDSL
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6. FTTX

4 5] FHFTTH)E_20 # % 4 9 % $73f RenF B & chfjiF> % 0 i d
WAACHESFRED G 2 SRRy FRARBRBEEER P oWy
Bl AP M B+ & * 4o VoIP -~ Online-game ~ E-learning ~ MOD (Multimedia on
Demand) 2 4 i fles 74 K 2 5 ohgig &2 g 1> HDTV #7icdech2 3 54 5 5o
RAOLE AR EE G 3F 52 F 2~ MIA R R UM oGS L i
BEF)E 2 R D RE R o FTTX PLF & % 2048 » R R BRI
FET OGP S DR ARRE DY P MR A 0 R E 5k MER ¥ = (Optical Line
Terminal; OLT) ~ * = =43k # 5 & gL H ~ (Optical Network Unit; ONU) ¢ 5k e g2,
% #4(Optical Network Terminal; ONT) o 4245 R4 F| * = chpEdt k & 57 > 4o @] 23
S5m0 T oA 2 Sk 4K T % # 44 (Fiber To The Cabinet; FTTCab) ~ sk 4 7] g :% (Fiber To
The Curb; FTTC) ~ sk % ] < & (Fiber To The Building; FTTB) % 3k & | = (Fiber To
The Home; FTTH) % 4 f8PR7%2) 4% - % R& ¥ 7 Verizon #-FTTB 2 FTTH & 4
%k 4k 3] 513 (Fiber To The Premise; FTTP) o F if pR7%7 SLf FTTX[34] -
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Twisted Pair _g
* !‘}II.’.I l-.-'ll-'- FTTc‘lh

Bl 23 sk PRAE B A &

TR kR [34]

FTTC(Fiber To The Curb/Cabinet)
& 4% 31| < % 45 (Fiber-To-The Cabin&gggﬂ ( p)z“ & 4 7| §% 28 (Fiber To The Curb -
FTTC) = 3 ¥ i & FRis 5 J& B#H A feshias GOPEE S B
P iR R 2 oo@ _" 2 g gt = EOS(Ethernet Over
SONET/SDH) 2 NG-SDH(Next Gene

(ﬂd\

ﬁ%“#&%%fﬁrﬁ&%d LR R Y ’hl%&%fﬁi}‘%}aﬁi}L%“%Lo

FTTB(Fiber To The Building)
TRGFFEI AL LD AT F R REEAPM T BRI AL
EPZ P S FREE - FESFE AR CAFEAZTE AR R Y s E
¥ % MEN(Metropolotan Ethernet Network) 4 MC(Media Converter)
IP-DSLAM(Internet Protocol-Digital Subscriber Line Access Multiplexer) 2 # & %
B 1 ek PRI o

FTTN (Fiber To The Neighborhood)
R B GHED A REOR - PO L Gd FROBRPRAREL v EBYES
BLPRARS ¥ B end v A RRRLRAER Y R A KT &P F U R B R G
Fr oo ¥ Lenfjiex et i xDSL - DLC 2 SDH # 5 # i #:3~2 W it -

FTTH(Fiber To The Home)
FIREABL T BT E EO TriplePlay 845342 %% # - T &
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By 2 B IR F Feeh et P oo P o @ hP g E g 7 E-PON ~
A/B-PON ~ G-PON » 7 2 WDM-PON -

FTTP (Fiber To The Premise)
TG FTTB 2 FTTH chsF & i * » TRk 5 B d4% » £ © 5 9k & (Customer
Premise Equipment > CPE) » m & &8 & B A7 &7 5 SR8 cnie Bu PR IS o F R engh ez
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FTTx pave SARAH 2 > UFEE RE&PPp Akg > S kT gr o

p & ADSL #i7#* = $c > & 7 5 175,000 » 2k& FTTx @ &:f 3] 134,000 = » iz
BF 2004 12 7 chsit o p AR KRG D B Wt 2 Rl B 4o A
% ADSL eh3f® o Hofr Bakibris b & £ o RGRPATS F ok hRal > 0 L
BRETEE IR ] R BEE S OB Pt R R R B AE  SY S P oAk SuehE-PON
( Ethernet Passive Optical Network LAl ﬂ&&tﬁ”‘:sﬁ‘«%ﬁ*) fr® # % ten G-PON
( Gigabit Passive Optical Network) ) Lé * E PON Fir s 1T ERBRT ik d
P32 7 i3 ﬁ‘%i«ﬁ%ﬂ?‘f‘ﬂ* # #BFE ’Efaé«" 'X (FTTX) $e§s 78 Hdc®l 24 -
@ kg gk K 4 )F*ngj»'g Pﬂ%—é—’"ﬁlé;’*fi"u;gg@ DBA ( Dynamic
Bandwidth Allocation) =441 4° ?_,Glgablt .r:j;v,, v A IR g G B SR
% 43 BBt 4T o .

FTTxNetwork Topology

" Homa User

- 4 port ONU

{ mDUMTU
VDSLES 1

B cPE

1=
Metwork

1:8 Splitter

1:8 Splitter

ONU VDSL Switch

i ONU Switch AES-F00-10
AES-T00-20

Bl 24 FTTx 3 it 2
FTHRKR D BRSSPI
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7. PON

AL 3N sk gk e g% (Passive Optical Network; PON)iT kA0 2 3P it & 2
F O AR ehB > U G B RS REAR 2R 41 (Point to Point; P2P) o stk el
2Lt % BEA) 3% 35 (Pointto Multi-Point; P2MP) » d & 383k & (CO) ek 52 3% =4 4%
OLT(Optical Line Terminal) s d sk & % % (Optical Splitter) s & @i 48 5 B+ =
33k % ONU(Optical Network Unit) » £ A ¢ fﬁﬁrl’sﬁ?] 250 p 3 JUT L B rE ik ghoen
BB OREFPEMEEFTADL D c PR, R IRBPAE T BT
FABMBEEE LS E B F RS A o dogt 5 % > PON B P

P A - fBEARG S e BAR PRI OB EE B B o

ONT
L% ONT
Splitter
. ONT
. Splitter
@ PON Network <
Splitter
ONT

] 25 PON $iie s 5ok 28 4

FH kR [27]

PON #jiFgs B ¥ 1uif 7% 1995 # » d 21 B 27fi BT @Y P b
PR3P~ e i e 5 (Full Service Access Network; FSAN) G % 4 7 iz #7230 &
1998 & 10 7 i ATM A enzhle o 6 504 62 50 6 4 e B (ATM PON;
APON)H£2 ITU-T G.983 - 371k 11 ATM iF 5 @ yenfn 2> 2 #8355 ~ Hchi ¥
RPRIE 0 P AR mﬂa? o Riran] 0 B x4 ik ;@g@ﬁ}:ﬁ 72 (OAM)
ECAS - @ﬂiﬂ ¥ i 155 Mbps- {4 & > APON &3 i3 55 - 7 £ 4% 622 Mbps
WX E AERESN B EF AR (DBA) frd i 2 5 H 4 0 ATchir gl
xfL G RARAR G 58k gk e i (Broadband PON; BPON) o i 5% ¢~ feftens £ i@
* o 444 AIBPON R B0 4F 8~ & A8 % ~ @i e « 42 o IP fdp IRIA
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Likao % — B e & ik u P (Ethernet in the First Mile Alliance;
Ao &g ds 5N sk 4 e gL (Ethernet PON; EPON) e 4 - IEEE

R N L =
EFMA)>t 2000 # #%
2000 # 12 & * EFM 1 iF %, % 4 - B % EPON %3 > £ 5.4 |EEE 802.3ah
R CaRE
1 % k52 1.25Gbps ehi 4l @iEd & > 2 10
BaFe L pgEd EPON chifif » 7 > 4 ¢ hE Aghds - @ Wi 4
Hruded o £73 5 & EFMA #& ) EPON il & - FSAN ‘e is B 7 { 3 @&
Fo § FEPRFE
%@ﬁﬁ%?
2002 & 9 * Fa 4 Fren-t i g de 3N Sk 4 4k B2 (Gigabit-capable PON; GPON) & #&
ITU-T G.984 > 3 i
ATM -~ Ethernet ~ TDM) - OAM&P
i B 1 PON 4 g 35k i o

W] g e s F I AR R @ﬁg?lb T Ete np e i
2020 2 LR (T B o d

IR i 0

o

% 1 PON 4 o % 7] AIBPO & i12 2 EPON & i+

® 7
PdE AR LR BRI oRAE At 4 % > FSAN s A
ol

125 4= 25Gbfs et ~ T i g 0 ¥ A 4E S BIRIH(F 3

kS

B REY 2T A sl TRALD B

% 6 % ,i%"bONl'i #;Qﬁ»-;_izﬁﬁ K

BPON
ITU G083

EPON
IEEE 803.2 ah

GPON
ITU-T G.984

1.2Gbps/622Mbps

Upto
1.25Ghps, symmetric

1.2Gbps to 2.5Gbps
configurable’155Mbp
5.622Mbps,1.25Gbps
or 2.5Gbps

Traffic modes ATM Ethernet ATM Ethernet or
TDM
Voice TDM VoIP or TDM Native TDM
Video 1550 nm overlay 1550 nm overlay RForlP
Max PON splits e 16 64

8. G-PON

FHL %R [27]

GPON #_FSAN(Full Service Access Network)# &1 - #8253 B i 2.4Gbps
#E MR T RS 90% 1 b ek K @ iE e 3535 (TDM ~ SONET/SDH) ~ T

SRS ATM -~ 2% ELE o E i ondis (75 % Gigabit i# 5~ BB M foig
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S ARR AT RS B M4 RF )02003 £ 3 ¢ 0 ITU-T % G.984.1
¢ ¥_% GPON(Gigabit-Capable PON)#:B~ & steriit 484514 >G.984.2 ¥ 2 7_GPON
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BT OLT 4o ONU % 4 6 {205 $odc - 2004 & 2 7 4= = % 1 G.984.3» T & 7
GPON @R & & cPip ML % ¥ Gl #6176 ¥ L5823 G9844 7 #
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N

I
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FTREYF SRR EF T A D ERG L T T B 5 (4 155M/1.24G -
1.2G/1.2G) » 2 344 3% BIRFE - 7 4 1B ﬁ%lﬁﬁ;ﬁﬁt&«' 2022 BRFEHE L L
60 = 2% o L3 ONU #& EQ?BPONrﬂ32 EPON #5216 # F » GPON z_&
364 B o £ & pep]F >t BPONEPON > GRON H it & ¢ = it ¥532 TDM
FArl - @R R R D VRRIRGETS IR L M A B R
Tk o B4R AT At > GPON ¥ 0 R BTHER #io F AR EF LA T4 o
;ﬁ%k%%?ﬂﬁﬁﬁd%?ON{W—?&E—%%Tﬁ#QBGme%ﬁ
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51



GPON # #t i fiz(GPON Encapsulation Method » GEM)3 4= » fg P~ 1 /A4 J0 L PR 7%
(Data) ~ 3% 4 PRi%(POTS ~ T1/E1 TDM system) ~ 4f.31 PR53(Video) - GTC TC 4=
£ 1@\ ATM w?z 2 GEM 4t# > #3i% T GPM fr ODN 4§ o

GPON # e BE¥ fFsh 5 T BB 2 5

@ LipPoRp LA A REEDEAS S B L TR #
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EUREE R 0l Bt R S
® ZipAT A GPON 7~ i v o XAtk ® LN T4 -
O ptd N kR REA L R EHHE

® GPON #- @Az b 8 97 * i fs i L5 o & e dot g
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® GPON £ § # M 5 b P e g ot jid vir— 7 B0 - L& TR i
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® PR K GPON RTfadd WA 2 A L kA
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9. E-PON

EPON A4 3 B dehi & R F]E > 5 LR s APON a7k & & AiE3 » ¢
APON {2847 5% o B~ H iG>t 47 520 7 3§ & % % A 3BRpc? > %8 % Ethernet
enFT L Gigabit & B B o 1% d R R iy > 7 Y -;;J% BB R E?;rs
g Y ATM & IP p2k g4 - EPON - fd i3t 4l & 3¢ %ﬁﬁ}kﬁ’é’—’ﬁ’f#
( Passive Optical Network » PON ) =iz = ff-yéﬁ{;@ﬁ%]jiqﬁ’ TVEY A kG
# & % 1 (Wavelength Division Multiplex » WDM ) Hojtsd BLEL¥t 5 8L 3 15 »
EL AN @ﬁig?”% TP A - BB ELT| b EE H - @ﬂig?lji,’{#fﬁﬂ%ﬁ'ﬁﬁ]&
BeTe B o M A ARJT A o R e PR T TR N it (Next
Generation Network » NGN) IP itz % E 48%. - EPON % st A Fd B =Ek &
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(Optical Line Terminal » OLT ) ~ izz#3k # (Optical NetworkUnit > ONU ) frig

#5538 a0k ot B POS (Passive Optical Splitter) ‘e = (B 27) - i ﬁi%lgz * 2 8
BIEYE Y » EPON 7 12 4 3% 125Gbps 4t & > b @HIEHT 2 20 22
RSB BB 116 A S o e P Bl £ 10320 2 AR E D
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LT 1\1\ d OLT 3/ ONU = @ :i% ™ @ fegp T4 ¥ ¢+ 1550nm ;‘RTE;‘I&& 7K
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= Mo Ekectronics
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W 271, EPON 4% if

FHL K R [43]

% OLT = >WDM § # &7 @ (d OLT =5/ ONU = #:¥ ) = & #-1490nm
% 1550nm i 2 Bk & 48 & F) H 0k % (Single Mode Fiber) + > e prs f A&
+ i@ (d ONU /A OLT =3 &:% ) 3 » #1310nm & B A £ 48 & & OLT sk i
s (Optical Transceiver) #4z - OLT 2 ONU T {73 » » 1184t 5 (P2MP)
e Vie 7 B 4% (Broadcast) o R d * P R T fEBirZ s (AR 3) o
UM R E H F 4 3 video multicast / broadcast sPR % 5 OLT 2 (68 (k)
At 73 % o Pk Gigabit ¢ = (Gigabit Ethernet) 8 4 & @ # - & EPON
e S om0 OLT 3 & enfpdld o FIRRRFIEDI EF i o

i+ ONU =3 > WDM § 'fp" T @ (d OLT =/ ONU = &% ) 3 & #-1490nm
% 1550nm iz 2 B £ 4 W48 & % ONU 0k i % (Optical Transceiver ) 2 CATV
Receiver fice » e prs f F &t @ (d ONU =/ OLT 4% ) * » % 1310nm
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BA R PIEHCLE Y o 320 ONU b 7 @i i d2 = 58 R - & 4f 3¢ - ONU
b F B BB (P2P) 2 50 3k OLT @ ey dliddlie 7 4 * A 7 1
( Time Division Multiplex » TDM) % 2_> J* #5245 B ONU 4 fie & * m@ﬁﬂﬁﬁ%
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442 ERTAFHIE R
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PR AR A (4o B 28) iE 4 Fl 5 R AT AR Sl a i )
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Toos HAERMEMT H FEP LG »lmﬁﬁwﬁﬁﬁmwﬁﬁf@“ ° ¥ -
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1. GSM

>3k 783 2 % st (Global System for Mobile Communications) » ¥ GSM
A B RADER T EEE o 27040 200 B R Rrd ®ALHE 10 B A
T ARt GSM T3 o GSM #z v i etk & < 17 e 4 Signal = Voice

W e
,:B

Channel #8857 7+ F]pt GSM A ¢ (¥ 8.5 = % (2G) A T3 f s o > =
FREBEAE > GSM i & BR AR B B Pl iE R R Ao e eianii A &
PRTEE (Aol ) RREYF R AF A L BRI HF KD 2 R
BATUE TR GSM (e MR 0 {5 E 3 R A T R g
PRAEYFRELSRG P SRT A RRR Y B PP

GSM i Al g BP & - Al s suiv 4 o pr i1 55 (TDMA)
g Fe s R FMNE RAH T AU RS 1097 ERR P EBE N
REfRH A R R RSGE G SR RIE 3 KV g A R R R AT
YGRS s e 5 B - B3 P s enfl e [ (base station) e
GSM jsud » & - | B E G gk DA R IR 0 ¥ AT A Lo

SR FoAR P UL R R

GSM i i B g v il * enfade § 35 R > 5 Jgdk ik S b B @ A B e
fo e P A bR ik FB TR AR GSM ks * 900
1800MHz A £ » F 4t rsﬁ,ﬁi?lﬁl#f * & pF 5 £ 8 P e e(Time Division Multiple
Access> TDMA) - GSM ik s * gt e Blee #-p ¥ 4 579 gt 354
B LB, prbr T B 3 CRYE T - GSM #iﬁ*fm%ﬂés’ %
B AT S R B R SMS S TR S e % R
Fig 2 = om0 B & o B ER - Integrated Services Digital Network(ISDN) ~ Internet
AHE FReRApIEA B Y A Al R EA N SR RART
B F L i GSM kv M A f B A g (T o S e GSM 2%
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A xk 3k ¥i(Base Station Subsystem > BSS)(# k2 H Fr 4 E) o

Fpife # 3 & Sy(Network Subsystem > NSS)(iz— R4 foF T kB 5 4P
) OPES AT R e o
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BE 4o T IRFE (General Packet Radio Service » %5 % :GPRS) £ GSM
FRREY T - B EGER . VST AR ER"25G" 0 » ;Fa{;ybfg
RN H - R(Q2G) e ¥ = S (3C)# Bl MBHFZ R o v B GSM e
PAR Y TDMA W if - & %9 i@ cficdy @318 - GPRS & d ® T G 1R
¢ (European Telecommunications Standards Institute > ETSI)%# & 1 k e3> 14 > 3%
FFEa 3k S(GSM) & A & )it @45 10 § = A (L00KB) s it & 1 13

AT TR (TR )R 10 B B2 S ARRAITE > T fEA
i T2 # | R4 - GPRS # %{General Packet Radio Service(%’f%ﬁﬁé ;AR
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Hardware Design

® 802.11a/g/n WiFi design skill
® WiMAX and HSDPA design capabifty

PDSL/PON/IAD design capabjity D_e_SIgI_W
Productio e cPranget deelan Verification
® Fully design validation
by in house Test Lab

® WiFi Pre-test & WHQL
Test in-house

® Self-design ATE Test
Fixture & Program

Broadband
Core
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® Flexible Production

to meet different
& Plug fest join Testing

Software Design  « Paqulatory Pre-sca

® TCP/IP » etc Networking Protocols

® Drivers and art-of-skill Utility

® Linux » VxWorks » Nucleus
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FA KR B RS TR
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15)

# 15 APON ~ GPON -~ EPON #:ji=

EPON APON GPON
Standard BOdy |IEEE 802.3ah ITU-T(FSAN) ITU-T SG15(FSAN)
Standardization 1998 2003.11

. . 2004.07
Timeline ITU.T G.983 ITU.T G.984
1.25G Symmetric and
Speed 1Gbps 155622 » 622/1.24G y
Higher(Up to 2.488G)

Basic Protocol Ethernet ATM Ethernet/ ATM/TDM
Protocol
Overhead for | Small Large Middle
1P
us MAC

TDMA TDMA TDMA
Scheme
Coding Line 8B/10B Scramble NRZ Scramble NRZ
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OND Type Typrl/Type2 ClassA ' B ClassA> B> C

Typel<=10Km 20Km(Max 60Km for
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BWA(Broadband Wireless Access > # 4t 5 #F ¥ P~ H jir) "¢ ¥ WCDMA -~
HSDPA ~ WIMAX % & st it B » 2 Ap >t GPRS/3G @ 3 » & 5 4§ B 4
T W S o 2§ 2 BB iR B SN 0 o d 16 ¢

# 16 WCDMA ~ HSDPA ~ WIMAX 't di £

e WCDMA HSDPA WIMAX
iR 2 3GPP R99/Rel4 3GRPP Rel5 802.16¢
B B i 5 2Mbps 14.4Mbps 15Mbps
AR 5MHz 5MHz 5MHz
i3 E 4 0.5-10Km 0.5-5Km 1-5Km

FH %R ¢ [31]

WCDMA % ¢ * ¥ ;. 4_HSDPA % E A # > WIMAX R E.F - A2 2% F
% il LB 0 HSDPA 22 WIMAX + (U lp + i e 7] ehad B ie A%
A g e d T WIMAX EL$H A 303k 2 R e BWA 3 i 3 347 B 3 i of
Bl & WIMAX 3% & & 348 hdedh o #1 % SRS EESE SRR
WIMAX K & 7 J-eniv b K BRRG EEeie ¥ @ﬁ;?li)i; SR E R FTR
FTAREDERL T 0 T R SRR R AL B A &S
Tih HSDPA Hojis > & @ #-F &+ 0¥ 4o B~ 8 WIMAX & 5 A& &k & S s ehi
o o B2 2R 3G/GPRS % @ﬁs‘lﬁﬁéﬁi 223 HSDPA £ WIMAX % - i F]la& &
BB (WLAN) & 7 cde » Fiedr £ 53 B2 15 > 3 H 0 2 W@ R T 8RR
(Public WLAN)® H-ena £ o d B 50 & P Tt e 177 v £ R R 3 PR
3G/GPRS #iiFte t p enp 7 Bt > cfE} ML TR K LG R
2R B IR S AFHNL R L AR EBBE RMT R ERIIREN
3G/GPRS » F]pt & & it * K 14 Any Time ~ Any Where ¢ 5 1 g » 5 2 3R @
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% 1] & 4 (Wireless) ~ i #> (Mobile) ~ %47 (Broadband)iz = f8i& * it WLAN
2 3G RAGRE P LT —'Hﬁa\ifm’;’@fﬂ%ﬁﬁﬁﬁéﬁii#"‘ eSS EEEE S By
L WLAN # 2 3G fimd i s 54 @ 1 > 0F 1 L3 et e ] o do
WLAN B 58 e b e o — 4@ # 0 100 2 & 1 eid 3RS > 3G i
BRGEE SR Ffﬁ"**é&%? AL B R 2 0 3G T o i
220bps ﬂfr24Mbps 2 o WlMAX 3 n#xéﬁﬁﬁ?%« » BHEERLY { ik 0 2005 &
% IEEE ig- # F& ap.ui@%%mﬁmﬁv'ﬁﬁm 802.16e it o A2
WIMAX it {7 kn‘_(Moblll,ty)m_Eib_-;*:f._- =

BRIRE R Ho A4

BB 23k DSL BHF4R B RIVE BAE L2 3 (1 % - A ® T " S P
A2 W) 2006 #2715 DSL 2 % Kk ATH Y SR 2 A o J R
DSL FH4F 4P frirpEfede s » DSL * = B 3¢ bk MAefoik fi o IEK 35 & 2007
£ 3 2009 # DSL BAF#BAT LS B3 RBFE T 50 FARG LA EH -
Bl KR 32T D B E ¥ 8 & WLANVoIP & Video(Triple Play)# i 2 IAD
AE HA LAY FRFARH G2 E8 3T Pdo? B AT RS
BEF T RLF RS RS RAR - BT R TR FERRRERY

2 FR @ F R & ) H s Modem & % - IEK 5 & 2006 & & 378
B4 DSL g R asmy oS E AR T HE AL 2000 £ 2 147 B4 #
RAbfe2 im0 A 2 2 DSL enEH#E* » 2 QL 2006 & eh= £ FiE 7| & § &
8.22% » #-¢ B F| 2007 & & B MAETIL % o (4o BloF 51 23k % DSL %4+
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2007 # Q4 23k % DSL 3748 #-4 (5 4o B 52> 4 4 i §4,¥ 5 1 DSL
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BLAIR 2 LM B R YIEH A FTTH BB N % % P £ 2 APON
A4 LM EPON 240 = X4 % 4% GPON 2 4% ¢ - 4295 iSuppli 3 &
%% » APON &3 #-#-1 2006 £  #4z4% EPON » 213 p 5 APON -~ EPON
G BELZ P A § 1F § i EPON chsk gk 3f - NTT {354~ 26 5% ~
E3k FTTB e 5B+ 354 A % 4 3 3 e 400 § % EPON sk 54 3 » i B
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FEHEET EPON ks A 798 Fdop A v GmER/ s A HE-FR -~ L a F 55
%R FT P He B S o APON i~ F 3% E ATM @ﬁzﬂ T hR Y
AT o fe gt Hgieip Rt Ethernet ek B S fiF S 0 i@ i"ﬁx E AMNE
T B0 FREPETFTATRA > (AP A APON Bt 2 Rhi* BRT MWE F €
B oM FARPROFEARG SH 0 D IETHE A Fhedad FTTX 2 4p
BEZEZK > IS G DR G ARET A FE S R R L7 R R B
AR B A2 3K BONRF S ORGP T %27 EPON i 28 4137 #h » { ff & %42 GPON
eip B ¥ # (4 Alcatel ~ Siemens ~ Lucent ~ Trance Telecom) - &% GPON #3F
SHREF AR R 2o RENEMNRE AR RHPYRT LATM EH 0 & &
Ethernet $titw > E# GPON R % 2 5 1 o 1335 iSuppli 23 & & SR s e it
Pttt Agor 0 APON *t 2004 & H#-Ae § > 2006 # ¢ ~ t4e4% EPON & 3> &
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DIRFRE R D] IR E S NG 2 5 B R R IE Pk B FH(FTTH) »
HiE R phE F P Cable A7 e~ 02 BE T EMAHXDSL TR 2 50 o
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ik Fenig H 4@:3&9 ) @%J&E’g}gf\ i E S ERB rm;ﬂig] ;¢ » VDSL2
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