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Abstract

In China, most large telecommunication operators, such as China Mobile,
China Unicom, China Telecom and China Netcom have already selected equip-
ments of 4G infrastructure and constructed experimental wireless network. At
the same time, these operators begin to explore appropriate 4G business mode,
and speed the preparation for commercial use of the Mobile-commerce (abbr. M-
commerce) applications. As the main business and income are changing from 3G
to 4G, operators hope that with the increase of value-added M-commerce applica-
tions’ revenue, they can cooperate with Service Providers (SP), Content Provid-
ers (CP) and other partners and win the edge in the competition. During the
booming period of 4G market, it is very important to deeply study the principle of
M-commerce market, carefully find out the profit pattern of M-commerce value
chain and accurately understand the consumers’ requirements. That is also useful
for the promotion of operators’ competitiveness and our nation’s information lev-
el. Based on such reasons, a research “M-commerce Competitiveness Customer
Requirements Oriented Based on 4G Market” is carried out, which systematically
study on the economic principles of M-commerce market and propose a set of the-
ories and methods on M-commerce application mode, consumer behavior, busi-
ness model and development strategy to improve the practitioners’ competitive
capability. The content mainly consists of

(1)M-commerce is still a novel field, for few studies are carried out among
domestic researchers. The dissertation presents the characters of M-commerce,
constructs a M-commerce market model, investigate the transitional process in
China and analyzes the formation and cooperation patters of M-commerce value
chain. Referring to a lot of foreign literatures, 5 focused research fields and their
correlation are summarized. Based on the above studies, a research framework on
M-commerce competitiveness is proposed.

(2) A majority of traditional M-commerce classification models commonly u-
ses technical or application criteria usually stands on practitioners’ perspective.
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These models can hardly direct market research and strategy decision. In this dis-
sertation, a exploratory factor analysis (EFA) is adopted to conduct an empirical
study on customers’ requirements in 4G age through actual investigation. A cus-
tomer requirement oriented M-commerce classification model is proposed by
means of principle component method, which extracts common factors through
several iterative convergences. Using this model, customer’s requirements can
be understood accurately and the most favorite M-commerce applications by cus-
tomers can be selected to meeting customer’s perception. Thus, practitioners can
promote their competitive capabilities.

(3)Supported by the structural equation model (SEM), the dissertation con-
structs a confirmatory M-commerce model which sets M-commerce competitive-
ness as exogenously latent variable and sets application category as exogenously
observable indicators. A recursion iteration method is used to elaborately analyze
goodness of fit of the model and statistical test. After that, an M-commerce com-
petitive capability model is proposed. According to the coefficient and loading of
each factors in this model, the extent and intensity of each M-commerce category
and application are detailed, which can exactly direct the strategy decision mak-
ing of M-commerce in 4G market.

(4)In order to improve the objectivity of existing Fuzzy-AHP method, an
mended Fuzzy Synthetic Evaluation Method is proposed, which introduces a ob-
jective way to determine the evaluation structure and the weights, i. e. evaluation
structure comes from investigation data’s inner structure formed by exploratory
factor analysis (EFA) and factor weight comes from the coefficient calculated
from confirmatory factor analysis (CFA). Furthermore, triangle fuzzy number
(TFN) is applied in the improved Fuzzy Synthetic Evaluation. It makes the eval-
uation result more reliable and reasonable through these improvements. Using
this evaluation method to choose the optimized M-commerce strategy can make
the decision process more consistent and more competitive with the practical mar-
ket.

(5)For the sake of rapidly strategy decision-making in the complex and chan-
ging commercial environment, the dissertation further studies the computer aided
Fuzzy-AHP evaluation system and develops a Fuzzy Synthetic Evaluation proto-
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type system in Microsoft Visual Studio . Net 2005 environment. The prototype
system can input evaluation structure and choose evaluation method dynamically.
Owing to the flexibility, it can be applied not only on the M-commerce strategy
decision-making, but also on the other issues. Satisfying effects have been ac-
quired by using this prototype system in the market strategy decision-making
process by China Mobile Communication Corporation Henan branch. Through
that, the theories and methods proposed by this dissertation are demonstrated
useful and testified in the practice.

Through systematic research on the customers’ requirements on M-com-
merce market, a set of theories and methods are put forwarded to improve com-
petitive capabilities of practitioners in 4G markets. This dissertation is supported
by science and technology program funded project of Zhengzhou city (Grant No.
064SGDN8195-4)) and investigation topic of Henan Social Science Association
(Grant No. SKL-2006-1992).

Key words: M-commerce; 4G; Network Externality; Exploratory Factor A-
nalysis; Structural Equation Model; Confirmatory Factor Analysis; Triangle
Fuzzy Number; Fuzzy Synthetic Evaluation Method; Fuzzy Synthetic Evaluation
Prototype
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30. 9% . H AT, P J7 &35 B FIELEHEAT B — 58 00 7 b FH s AR A 17 7R 24 i ) 3t
{5 Bk AR 55 77lk 5 3Ok 7l B Rl A R S O . #8375 STBUE 76 R 23R
2 1 B R F AL 3 BB 5T R BT R

il A PR 2 B I AR R i £ JE 0T 428 B A R B A TR R R R, EANELAS B O A
ZAEE BRI M & Bl XA G L B ECE R REE M E . 252
AN O RN R AN e R SR IARY SR NI E D) =B N E e A ST NP N
. 7% 3l B 55 LE7E RO F EL A | g EL B P 0 A LR R B B B, DY
1 K 7 R A% Bl R 95 T LA I 3 5 B A XU L 3 A0 3 = Rl 45 4 9 B A0
P MEAF G SR B S5l B8 5 BARAR ML, #E B AL B R & 7k
ER TR B R R (R A S AL T 2 E IR R

BESh BB WA AN AR R TERMEMME RO EH. B TES
TR 55 SR T 2 PR, DR o AT T LA B I B 3t 3 AT B e 3 B MV L 3R A AR
BOF#ATRI S5 6 3h . D30k, 78 3h 7 45 BE 42 A3t s o A Ay 1k e i 55 70 B R 1 B 2
BBEKF B R R B AT R

BTEE , BB EE AN AR ERARRE T BT RS B3tk
SHEREME A S AN TAEMARER T ERMOMRMESHEE. Nk, &
fITAT AL — 4~ LB 38 15 R 2% B2 R D 2 Al 89 “ 88 3 TR A4 5 7 IE 7E i RS B A
ik % J » I Bis R 3 BT — 4 O 55 T .

1.1 4G {5 AW ¢

1.1.1 4G aAmEHARAR

4G B 4rd Generation 45 , 1855 AR ahal 5 Hi AR . AHXT 56 — AR U
#l =X AG) .5 — X GSM,CDMA %7l (2G) .5 =L WCDMA ,CDMA2000,
TD—SCDMA ¥ L4kl f5 5 Z HIEE S & H —RAHXG6), A% shiE
R ARESE 3G 5 WLAN F—1&k , I 68 % Pk 1% 4 o fi 2 R . & 0 LR85 B
KBSEERE. SH=RAGEMLL, 4G BEARM EERIEZMEH L. 100 Mbps LI
B A e A R R LT RERE T R T A P X T R RS EK .

SH—RBsEFEHEARMEL AGC N EBER S FERIELU FJLNE:

(D 5 Y JC 2k B0 HE 1% % 3 B - 4G S HF 100 Mbps~ 150 Mbps #) F 17 B 4577
e, EE R UL 4G H P AT DKL B K 12. 5MB/s~18. 75 MB/s iy F##E . X
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B 3G $#R TD—SCDMA (2. 8 Mbps) ) 35 £, WCDMA(7. 2 Mbps) i 14 4%,

QREEZHEEBHER: RE 3G LhABLAL M HEAER B 4G BHTE
R, A A RE 8 3R 63 tL 3G T S A IR A58 5 5 1R, S 4R R 40 9 R o B R L R R
55 5 AR BT LAAIBE 4 A ) B R X 4T R R 4 K . 4G B AR AL FRAT AT LABE
e i b 3 £ 5 B AT LA R T R A XL 1) T R I A AR SE BT R

Q@ # FKHR - B AR M e TR T A BB MR KW, KR/ 4G EfF A
HE L 2009 4Fif 5 K.

@AW AEMRTE: HAT AG Be% M A FFHLFAREBER.EICASEH 3 E
ik . Lhik,4G KIRFESPRANBE KA BB, LU EAE M
LRI, RATAT AT AR, IREE . F R Mtk & iRk W BE 5 5 AR T — R BEF 3
i ¥ & ER A AT BB R 4G K .

O REERETE | 4G L0 iR & M B 1T A 45 46 5 0 % 8B 1k , 1) 20 X 32 B AR 3
BAERIKBIFE S R KRR, P45, 4G FHTULHFZE UM RN E GBI
fE. Bltn 4G FHLK REIR JEIA 5 GRE JBEES) i ] DA K H A i 52 B 2Ok E i 4R
FEF B P A A 3, BB AN I 354G FHLEB S 5 i B B 32 55 1Y 1 40 E
BHCEIN . BRTA B EEO BB S B LK, EZ U EE TR, AP TR
X efs B, T LWL 4G FHT U BEER—EFREMN, ARMERT L
RZEMEMAG EHE.

OLMEEM AR 4C FEERAREA M TLEE  NEL RE M .
FBEEES. S HAAINPEERF.BHHP AT A A — MR IEE S —
MR,

OMBIIEFE: h T 4G BETFEIXD 100 Mbps KEREE , EE BB Y
MAEC A A MG ER b, A7 RIEBEM B MsE. B, —S@ERFEARLIA
TRBBRIEAR 8T UL B AR (Routing) 3y 3= 9 I 48 28 , X b5 AR RE 7 B
WEAFEMYEGED . F—LRE T RERE K E T4 5850 E, LERMH 4G
WMELEL 3G MEBBRAMN T RBEIFL. PR AGEHFH ATET WG E
Wi, Wit 4~ 4G 5K & A 100 MHz #9 47 3%, # 4 F 3G $i K WCDMA
20 %,

@M FEM R AG HEAREF R HE SR FBIATHFS IR RO RBEER
R A FEAERATILHARMEAR 4G TRMBENEALE —RME=RER
BRABE ., & RSB TT, X R A RO RREE A A 5 LA R ) TE R AT
ik 2 1 A R B A5 2 A S 5 i L Ak e A A o B A R . B A R, TR
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H AR A A AEA ] 5 Mbps F| 10 Mbps.

QA VELF 4G I B i B LART A8 15 BOR , i 2 DA% G038 5 BoR 22 ml) L OF
AT — 3T EEE AR RAWRE RLEE N BEKIIE. 75, REN
UL B RETE A A 3G B4, Bl G 7T VIR FH L

BEE RSB 5 WS A, AT B S 4% F T, RS J7 [ H 58
P HK ) Y T8 7 4 A0 R Y AR A5 i, T 4G Sl {5 B R B0 R T B
BB, IEGFWE R T AT FESR . Bk, 4G @A B AR M I LR 2R 35 3
SRR, MR 3R %5 KRR B SRR AGC BETHNHE— L ER, =&
HR AR, T AR

1.1.2 4G iR ah L IBRIK R

20124 1 A 18 H, Hiri B B 7E L4 il 5 2 S Lk, IE X% U0E o %
LTE— Advanced (£33 TD — LTE — Advanced #1 FDD — LTE — Advanced) #l
WirelessMAN— Advanced (802. 16m) £ /R # 36 # 37 & IMT — Advanced (/5 Fi
“UGT)HBrbrifE. IR ITU B E X, 4G £ AR bR UE I B0 2 B 1 7 45 R
L% 1 Gbps, B#EB3IRAE T AT LLAE] 100 Mbps,

i F By BOLF- 8 A 32 5 e AT LA 3 33X > i BR e {1 A 1% i ok B, 6D B 3 15 R
PR RN T X 4G M X, BET ITU B 2% LTE . WiMAX, HSPA+IERX 4 A 3 4G
PrdE B O BB B 4G RS, DOTEREN R, X =MEARRERLLHAFEE
B B 5 B A X F — AR 458 L (IMT — Advanced) B bR E S, B REAE B B Bt 19
PRERBEH. BRRU, I EZRIME L8 2 LTE — Advanced fl Wireless-
MAN— Advanced X B bR, H AT 4G bR 23458 T 5 .

1. HSPA+#H R iR

HSPA (High—Speed Packet Access) , B | #4418 AR, & & B HSDPA
(BHE TR HE AR AR HSUPA (B3 FATa B HBEAE R FfHEAR
ZEATI AR . HSDPA £ % Al LB 14. 4 Mbit/s B T 473# % ; i HSUPA £ & A
SCH 5. 76 Mbit/s By BT HER,

HSPA+ (High— Speed Packet Access+ ), Bl iR A HErHEATE AR, ER
HSPA K)fif 4 W, 2 A< &F S #¢ 5. 76 Mbps i & & b 47 3 B Al 21 Mbps 5 &
28 MbpsH) & & F4TH# E . HSPA+ I HSPA I R E it , i & i s BE 4k,
] Bt ) 4%t BB Ra 5 , = — Fh RE S 7E HSPA R 4% | 347 oo il 7+ 4% i) — b 2 5% i
BH 4G M2,

o 4 o



*

F—% u#i#

M ARk F HSPA+ £ X F 3GPP release 7, #F & LTE MK 5 LM
. B, HRCKE R 4G NGRS HEM 4G MR FE. EHFAM T BE
2t AL E A WCDMA W48 il HSPA B 4% (9 A4 5 2 BE , AR #V IR BA ., () i
B B E N R 2 4 T R4 A0 B, R SN AG ARvERY FRAR IR

2. LTE B AR#R#

LTE(Long Term Evolution) , Bp & # E # £ A, & & th 3GPP 4 41 & /)38
ABERERAEA RN, LTE KRR 2004 £ HA K NTT DoCo-
Mo $# i , 7 2005 FFF i IEX AT e, F 2008 4£ 12 A ER.

LTE WA FERAAE =l :FH—, LTEBGHIFHRT 36 KA =P #E
AF A, ¥ H OFDM (Orthogonal Frequency Division Multiplexing, 1F 32 #1 5 &
D H AR M MIMO(Multi— Input & Multi—Output, 28 A L5 ) HE ARG L8
ARAE R HTCLR W 4% 56 0 RO ME— ARl , B N T SLEBCR MBUR AR, £,
LTE %#f 1.4 MHz.3 MHz.5 MHz,10 MHz.15 MHz 1 20 MHz & Z## % , A
M ESEEMRE . REAFBELE FRT. B =,LTE REK MK LM E IR
AL AL A T AT AR BE M ARG A, AT/ T RGERE 48R
KT RETBEMGEF A . LTE # F B4 SR 7E 20 MHz 5533 58 T B 98 42 £t
T47 100 Mbit/s 5 E47 50 Mbit/s fyHEEER . X—triER 3GPP i 1136 i# 5
H,HUASEH 3G AR M) 4G #-F ¥ .

LTE # B T X 7] 43+ & FDD(Frequency Division Duplexing , i 43 % T ) F1
TDD(Time Division Duplexing , if 43X ) Bl , — 3 i) 12 XA 7E T 25 H H 0 iY
Y E EBARMZ5H B i R %) . FDD—LTE & 48 % — X X FR 9
W B e 43 ) 2 e N 2 26 B T TDD— LTE £ e W £ FH A W] #4351 Bt 78 A [R) 4 Bt
PR E BRI R A BE . Bk, TDD A & 5 & MS5E AL R, b A IR, & &
X E S FDD AR FER—F S48 HEE.

P Bk, LTE H2 3R FF & E B i 15 B B 0 T — 4R 4 R br o (IMT
— Advanced) , 34 A7 8 B A% A9 4G BOR, TR 3G 5§ 4G HEARZE ) —1
¥, 2 3.9G M2 BiRHE, LTE M F %M LTE Advanced A ¥ 2 [ Br 8 {5 B 8 %t
AG ESK . MEE HEFR@E[FER AP T 4G ME X, LTE IEXIMA T 4G Hr#ERI1T
5| %eh, g1 T BEf WCDMA W47+ 2% it HSPA +REB /L # LTE X —RE,
ifii B A F# TD—SCDMA X 4t 7] B %8 d HSPA H#: LTE ¥ , fr LA X —
AG PRfEIRTS T BB L HF, AR T BB M R K 4G wndER) £

2007 4 3 A ,LTE/SAE R Gt 224 St W i X 3 (the LTE/SAE Trial Initia-

o B



BOREREROFTEABIBSEF AR

tive, LSTD B 37 , 4 2 BREL R B 32 B B AR ™9, LSTI 80 TR % 12 #
LTE X — $ibr o 76 2 3R B A9 Pk 3 & .

2006 45 7 H,NTT DoCoMo #l NEC, & +ifl & i& &1k fE FF th % & LTE,
2009 4£ 12 A 14 H, A% —3K @5 LTE W4 i TeliaSonera B {3 7£ 5 B 5 17 i
I M PE B R BE SR LR %5 . 2011 4F . b X B ER BB T LTE B H. 7 2011
4 2 H 10 H,MetroPCS #f it} 23R & X # | LTE F4l—— =& Galaxy Indulge F
Pl. BEI LTE EL B8 TL2RAZ EMSERMO L. EEKEE.HE NTT
DoCoMo, % H AT&T #l Verizon Wireless St A F EHEZ EHE LR LTE
BARFEBIMENLRERNBERFZERBLINA LTE #FREEF5 . H K
TS LTE KRR, ZELRAEZBHEERH. . REHERAOLEZFT,
LTE BRI T EIFHIRK.

T B2 8] Juniper Research 7F 2010 4F 9 H R R4, 3 2015 48, F —
R HETL RS KA AR (LTE) AP BERK AR 32wt 44 50
i

3. LTE—Advanced ¥ Rfr /&

LTE— Advanced i IE &, 4 # & Further Advancements for E— UTRA, &
LTE Wy, BWE ITU—R # IMT — Advanced ¥ RIFE M TR, & 3GPP &
B IMT — Advanced HEARRE M — N EERE

MY F LTE i F ,LTE— Advanced R T ZMXLEHBEAR, T .

OZMBEEENEEZEARSG : BB ANREA T/ PMEERE ZHAMEK
ERWFGF MR RENRABRRERMEER”, HAEHBERENESS
WA EB .

@#i 1% # & (Spectrum Aggregation) : ¥ M 48 I BN /DA R 1 4
L NE

@ #H P R A (Carrier Aggregation) : A] LLFE — A5 Bt P9 LA K 85 51 BO W 2 4>
LEBEHESETE—R, TR & A P B B8 15 3R A FE R ; 2 B R nT LUE
ARGLFIHE CHAMAR R RE ETFARR, REHE, hiaEh.

@ F/Fir 2 k&858 (Enhanced UL/DL MIMO) . LTE— Advanced ¥ 7 F
75IA 8 x 8 EBEFI 19 MIMO, 7 75| A 4 x4 EZEE /i MIMO, A F
SR R A I E B R

O W F £ & 1% i (Coordinated Multi Point Tx& Rx) . 3 B {d F ¥ V8 3 3 i%
Bl——@ 3 ¥ R A eNB [a] 45 11 3f Pip 8 A 40 JE il A K 4 I8¢ 3R » DA T S BR 082 3R %o o A
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AN P [ B 3k e AR R R R A 4R /N X R P, A T AR —— e SR IR AT 4
F 38 o A P A 8 WY IR S/ i 2 R A O Xk b B R R TR BR A AL
B—a i N MR L R BRSOk — A H P L4 X MIMO i
RESEBEVCGX =R HERS . THEHXN/ MO, BB ERS/PX A%
)38 15 & .

© 4k (Relay) : M X% F 1% Ge E B , ' BB 34 58 {5 5 i b S Ji R e 75 f T4
MR B S AE ), IR A& .

@ 5F#49 M 4 (Heterogeneous Network) : LTE— Advanced ¥ 45 & i Fl K 2 &
uh IR R KBRS S MM E RIS MR ENEHELEE
5%

XS B B8 L B K KR & AR 8 15 7R Gt Y e (B 5008 1 i i 8 | A {0 3%
B N EE R U BN X B P YRR, (R B AB 4R R R 48 Y A R
R, X118 LTE— Advanced £ 48 i 0 K K JLAF N R LGE 75 &R EH .

LTE— Advanced #2424 TDD #1 FDD ##p il =X, 4 51 FK 8 TD—LTE— Ad-
vanced #l FDD— LTE — Advanced, ] F X 85 1% A1 JE BXF 43 3 . 3 9 4 =X )
REEE/PMER, HMEIL 90%, H&, TD— LTE — Advanced (LTE — Ad-
vanced TDD iz K E £ T, 1 LB N/RGEER T[] FHEMG.KERGEER
BAR P2GER P EB S, &l .ST — Ericsson %\ # [/ JF %, 2010 4E 10 A,
TD—LTE— Advanced ##i5E R 4G ErtrE Z — ; FDD— LTE— Advanced(LTE
— Advanced FDD #=0) Wi MKEER,

20134 6 A 26 H B RETHW—NES L, HEBFEER SK #H 2K
F—PHERY LTE— Advanced M %% ; 7Et i 7 T , =38 Gobi 55 =8 LTE il f#
A MDM9x25 B #t 2 LTE — Advanced il LTE ¥ B &Mt F. BRI R
A MDM9225 Fl MDMO9625 ith A 41 B 6 S0 B R & B AR L B2 e 800 F 5 4b 7 2%
ERTXHARBIAS. BT &8, B /RBA TS LTE-A B R EL R
F i, 2RE K LTE— Advanced & EFHL 2 = B #H A Galaxy S4 LTE—A,
KA 800 RINALPEER, T 2013 4 6 H &AM, R4 9 A, HAKBHE I HEL T
Pocket WiFi SoftBank 203Z Fil eAccess ) Pocket WiFi GL0O9P % 3 % 1 #% , & ik,
i Gobi MDMO9x25 ¥ il f#% 8 #% » T 17 & i # R W] ik 110 Mbps, il i3 32 LTE
Advanced HER G LI, WA ERIT S FEERRGBFEH™ M. BAj, LTE—
Advanced B 3K T Bk 91 45 #E 1L 4 41 3GPP Fl W K #b X @ 15 ok 69 732 A vl il
X



