| S=EEREIUXRSHESEN PERRRVET ISSN 1009-6868
§ PERRIESHERT DERANREIEERRER O =2

00 7€ 1 1 15 7R

ZTE TECHNOLOGY JOURNAL

P R S Ok B

www.zte.com.cn/magazine 20114 21

IVYNHNOr ADOTONHOIL 317

TOETI e

mEH#H 1 |1 Oll

|19k o+

L




RERLIKEPRE R RIFERKELIKE =

[ FI3R 12011 4E 2 A 10 H B, T 5 5038 77 AL 20 41
(WIPO)ZE H B ) _F /A 4 2010 4 42 Bk % 1| #1345 158, v [
[ ox & A B3 A 7E 2010 4F B 3 MK H Ay B BRE i
B 4, Ho, o 2% ST K 1863 1 [ B & I H I AL
B, HE44 2000 45 (955 23 08K JE 5 2 .

Fp 25 TR R AR AR A B 10% 88 A BIE &, I EE X
PR 3 1 & 7 B, JU R L E B & A ok 2 09 HTR
P A I 1) T 0 T AT R o R A T AR Y 4 S
BLH, v 2438 TRAR SR AN I & 4% A I R A 1 B R 9T 4
Fl Rk 1304270 AR A LG 2 e E
HURIRFF & $8 A B 55 R 2 5% i, BR 56 B R AE & R B i
T BLANAE o 5 [ AN 9 [ A ) B 1) HR ot o = B
TS 3 AR B R T, 1 b PR R F O U R R
Sy B S AR A, I T AR 3 IR S5 Lk ) 309% F 56% ,
WO EH A FEERZE .

BB 8 AE HIR R4 R 1 K HA AR 2R, B Ao %R e
25 Bt B3 A R 3 3000 T, B RS L £
BRIFEA # Z— TR L F90% L 1 Ry HLAT 5 B BUFI

Rt 5 P R A it 5T 9 4 W R LA Ak 2 B o T s e £
PR e B FE AL F) LUK B 25 38 157 b K B B A%
OB F o Hp % TR LTE AR LR R & 2
— o % TE TRAE L A BOR BRI R BRI 5 O T
C R o R 2 0 K BAUR K%, A HE 3 00 [ % A
210 T [ LRI T 2 4 IS Bk R R A

RMENEER ST

LTE-A CoMP 58I #]

[ < T $R ] 2011 4 4> Bk % 3) K 2> (Mobile World Con—
gress) T2 7 14—17 HE TG PEAF BT A2 47 14
BRE A E G R Z —, h 2R IR T R
IR T AR E R 3h 9 46 HE R AR ) LTE-A R 56, I il
Tk %% . OGEILTE-A RS 5I AR RS £

IDAMAG\2010-06-91/VOL16\COVER.VFT——1PPS/P2

R Ak H R Z S EG M e R .
DG TR AE bR B R G B G A o

TEARAREDES ISR 2% iR 73T #
RG22 KL N Z SR HR 1Y LTE-A K
CoMP JF BB B AH Gk 55187 . Forfr, CoMP $2 R A5 A
WA T/NK DG Fa ., fE#E/RNG, LTE-A T
7 Ul 68 4 1 Gbivs , MR 56 3 26 58 2 31 5 4 408
EF A R W RE . b 2% IR ) T 2012 AR 4
LTE-A B FH 7™ 5, LA 2 H 5 388 0y o sl B0 is @ 15 &
TR 2

P52, o 24 TR AE LTE AH S Z0 SR W H R 4 2 4
TR G WA R AR T o 76 bR MEDF 58 S8k, A % 2010 4F
11 A 30 H, o238 2w ETSI 7= B4 235 {4 LTE 43
U 0 2508 T 1 FE A % F) (R R EP) , 29 1 LTE & 75 Wl AR
T BEA L ) B 7% . EP (5 LR R I A
4G FRUEEP SE T 0“5 —FEE T . BB 26 I e m
LTE-A 4538, 3GPP RAN T./E4 5Tk £ 550 i $R %5 .



32 5@ 3R ZXUN xGW C M4 e

iXx 174 Gbit/s B R % —

(A TR ] o 2% 3 TR A5 42 Rk 40 5 14 TP I3k 7 IXTA
A E AT, 78 I RIS B Y 55 5 42 BR800 58 328 45 7 1 LTE #%
O W EPC K3 55 it M gl 55 T s v, o DGE IROF A T P
Wk F30 5% : MME 3 45 ZXUN uMAG 3 3 7k 5t d K 4
11500 5 FH P A IR ; SAE-GW % % ZXUN xGW 1 GE i
F| T 174 Gbit/s , 8 125 4 [y b 5200 % &5 19 50% , J&5 ol
¥

RO A D B R PR R R 52 B
R (el e S T AN M SRS 171167 2 R N N == a1
kAU SRR . RO T VR S R R Y R TR
AWM BEAR S I Eae R T H S M ER, WiLE
BH v G TR S8 4 T R TS BT R, — IRIESE T 2%
38 TAAE LTE/EPC 45 3R (1) 45 22 401 5 7 .~

% Bl HL B I 1 v ok SR A T AR IR R R IR TR R
RAGEBA P EOERE REEZSEFNZ L RS

J1 o b 2% IR CHE B L ZXUN xGW N 4% 0 i ZSP(ZTE
Smart Pipe) 77 % , i & ZXUN xGW . ZXUN RCP . ZXUN
UBAS . ZXUN ICG 5§ — & 41|y~ i 20 & J2 ZOOMs , ZEROs
2COIN J5 S 4145 , BB 8 B8 6 A 19 4C A - o FH P 42 fit
T i 2ty 96 (Carat) , 118 18 464 7] A0 (Clarity) , 2= L 77 K
(Cut), AL P 22 R AR (Color) , W\ T F5 B 12 8 1 A & 4%
T B A U, B 1T ) S 2 B L Bk

Hh 2 TR M I — SRR 4 i 2 0 ) i e
AL N B, BRI BT N o8 2 i B R T R RIR 55, O
SRy 4 BRI PR R R4 3h A2 0 I 4B L R i 2B 5 T
N AT ZE 3 . A 2011 4F 1 A, o 2% R 2 4 /e 75
W5 CSL . 71 [ % . B J2 PT Smart %532 5 7 Ak B2 52 90 7
H L R 5 R A6 2E AR 2 i L 2 I S X 3 A [
RIS E RV AR, 4T R IF xGW 2041 W 56 19 4 1 5%
s

PHBRREREHABFZFERE b
“BREFULEXKRARLZAER

[ PR ] o B Tk F s BATE A T 256 i 5 8
Pl B AR K WP k2 L T R 2010 4E K
AE B E R AR KB v 2% R R R R A
([CES Rt =P Ry

GE IR E R K A BRI R A& A
L F) 119 351, #4558 6 101, 2Rk A v X4l i A E0F &
() = 3R 0 o e R oy A 2R A R R e, 4T rp ]
564 [ R R H A SR i R A 7E R BT
PR A ) 1 AL AR Tl B A S . S O
YN SR AT =By TS R 5 0 NI NE =0 S o L 2 5 N
MR B AR; A LM ROSSOEBERS, #
STFE TG AT AE R R R B L R S8 mT M i 4R
L BLIE A A A S B b ERR IR R SR, R K
FEAR T e i R4 (0 52 2% B, IR OE T R & 1 FRUE M
] gk

D43 TR P B R 2 ik L R R AR E A R KT
HE 16+64 LA ER , O R4 R h M R GLiE 1T .
IPv4/1Pv6 TG &% Rl A 6E 77, 78401 /& T 3G/4G B AL R Ik

IDAMAG\2010-06-91/VOL16\COVER.VFT——1PPS/P3

T AR 2 I 2 42200 T s Y A 1 T oKL OB T Internet AZ 0
RN R R R NN B SN B e A i =
PERE KA 1 A S G 28 P B A UL A BRI o 3
WA RTHE N, 456 BeJn 2 b R TS 2 R S T
BB, RRFE LU B A BEARBEAL 23% , B J1 % P AT 16 “ &t
o KRR ITRE IR R N4

T i M BB R 2 o HL AR Uk th #5°F & JE b B, haE
THE b 525 A KRG 2007 45 B % th 2% R 48 ZXR10
T8000 . 1 3k 40 G 4 A it J1 1Y % #F 3 A R 55 #% ZXR10
M6000 , Lk K 75 Bk 56 w5 sty 117 35 128 A0 4 25 114 11 1) 8% 2y il 45
% ¢ HA . PDSN . GGSN % . 1 24 5@ iy 7™~ fh L 48 ) 12 I
FHAE 32 B R CBUM Al I AN S R OEKSE =
Ui 38 175 403K 7 4

Hh 2 E TR Sy 4 R AE ATl AR 75 15 A% AR I R 1Y 4
i, 1E S 4 Bk E R I A E B A ELKRE L A 1985
AF T AR, LR S R B A ST K R S 4
v KR ) ST B Z AR BB R AR 10% DL E A IRCE AR
K, el BAR B R A R IE EAL T .



sumason sswsuen-oasa
ot NS

EEAL LSS

w2t com camagezne 2011247 + 20

X

HHIRE
MAKA, EEBERATEER; DEKR, BEHREERARDS;
T ETH, RMBEZREERE; MEEG, it RikE 8RR,

NIRTATE R IR\
ZHONGXING TONGXUNJISHU

AT 1995 £ 6|7 S5 974
2011448 E175% 21

EE | ZHEBRNZEAT

EH  rEENRHERAT
ZHERNZEABRARAT

RE | (PROETEAR) RES

BoR BRI

BB | T

EBEBER . 550

RIERE BN

W . KA, PR, RN, Paul Sleswick
HERRHBIE - =R

KT B

W T

(PROEMEAR) fRIEED
it © BINHREBIAKNE450S
B4R : 230041
PR 3LE . www.zte.com.cn/magazine
RFBES . www.zte.com.cn/paper
B33 =78 : magazine @zte.com.cn
B83E : (0551)5533356
f£H : (0551)5850139

HAR ~ £1T @ PPrOBTIRARZVGHE
RITBE . ZIRRT
ENRI : SHLCRER BENRI
HEREE : 2011 F45108
e - ISSN 1009-6868

CN 34-1228/TN
[TSEAEWTIL : s LA 50058
EM : FA310.00 7T, £ 60.00 7T

> LHRKME <
01 %ZMJGWRIW%%%&%%%&K ﬁ{%&‘(“fﬁj&%ﬂ
07 NBERRENMNLBLOKE - v vv v veen e (R B RE
10 F—RERMERSORRIRRBEG oo QR FR NE

16 HRRMBEAPFRE ARG oo B, B, Bl
20 STHREMEFOTEREMUBBBREA oo BRI, FIOF, BB
25 —EF N BNFRDBOBDEERBRIE oo TR, REH, IV
30 F—H EBERIBIMILELZE o vevreerrrreermrens et BT WE

D> exia

B BECEENEITESYEMERIEIE e B HETR

> EE N 4

37 %{%ﬁg%ﬁ%ﬂg%gg%%%ﬁ;ﬁ ???

> BRI <
43 TATEBYTTRIZRREAGEAT v ERVBBR R XS
49 1)) Widget ERITETI T SEQERIETTT -+ vovvovvevvs oo BB IR, BT

> F&EH <

> R 5 <

56 SHEBEMANEEH SERBEARQ) oo TN, T, BER

DTS <
DUERANETURE T MAB BSR4 DIEIE VOA SRDESSRANS)
B4 DMENSRENEEPINGS RGN ST L3 VPN IIERS) [ ERBI6)

=

HAFIEARSH : CN 34-1228/TN # 1995 = b # 16 * 64 * zh # P+ ¥10.00 * 15000 * 14 * 2011-04

IDAMAG\2010-06-91/VOL16\COVER.VFT——1PPS/P4



ZTE TECHNOLOGY JOURNAL Vol.17 No.2 Apr. 2011

Contents

} Special Topic: Future Internet <

01 Architecture and Key Technologies of
Identifier—Based Universal Networks =+ «--woeeeereeirieeens

SU Wei, LIU Qi, ZHANG Hongke
05 Technology of Content Location Packet -« «-xeeoeeeeeeeeeeeeeeeeee e L Youping
07 Content Aware Network Architecture -+« «++««+ = ++seeeeeeneeeneees | IN Tao, TANG Hui, HOU Zigiang

10 Research Status and Development Trends
of Next—Generation Internet Architecture «« -+«

HAN Yanni, QIN Yifang, Cl Song

WU Jianping, LI Xing, LIU Ying
15 Key Technologies in Future Internet Virtualization -+ -+« -+ -+ oo

20 Programmable Virtual Router Technologies

that Support Future Internet Innovation -+-++-++-++--------- HE Peng, GUAN Hongtao, XIE Gaogang

25 A Mobility Management Solution

Based on ID/Locator Separation -+« +++ e+ -« | | Yuhong, HOU Yunjing, CHENG Shiduan

30 Security of the Next Generation Interngt -+« e eveerveeeeenvees ZHANG Zhijiang, ZHANG Ni

33 Development Strategy of Cloud Computing and Internet of Things =+« ++-++++=---- TANG Xiongyan

} Operational Application 4

37 Strategies for Increasing Broadband Speed -+ - - LI Jiajing

43 Open Architecture Design of Cloud Computing «++++=++++++----== QIAN Yuming, LU Ping, ZHAQ Pei

49 Differences between Mainstream Standards
and P|atforms for MObIIe W|dgets

XIAO Huahua, ZHU Dengkui, HU Liujun

JIA Xia, WANG Wei, YI Ning

52 Adaptive Multi—Antenna Technology =« xeereeeeeeenes

56 Synchronization and Timing Technology

of Packet Communication Networks (2) -+« =+« WANG Wennai, WANG Bin, Ml Zhengkun

IDAMAG\2010-06-91/VOL16\COVER.VFT——1PPS/P5

(PXBEBAHEAR) REZRS

* £ WXE
BlEE FRAR ERER

RB(OIZERBBIRFEHES)
¥ K ERE EEE BREER
RETE B A BRGE ARG
BT & XX EXE Hkk
B B=TE RAH T
HOE Mg T EMKE
BEN =40R T8F =5RRE
=i = B FHKAP BRIER
R & Bk RiRkE BXR
FEH EBER EFBR FRF
I E K EEC HRt
MRE HEET BNE B B
B—R RHE RxH KEM
HET REB RER LR
s ARH RIEFE

SRS

—FHUEERARNENIR
R, RIS RITAR | 68 F iR A0 M 48 iR
W AZNNBRHERS ERERE
0kt

ZREFHFT, AEUET
BREXEHFTTAS; WEDSIA
FHAS, AEBZRASTEEERH,

BB M KD

FHEENEREBMWITEWS, R
WiTE . WTRSE: NBBBICRE
MBS ELRELRITRENG
@i B AR B REKRBIEE
ERRE FELREWSEZENRMR
BREHARRHE .



'DAVMIAL\ZULIU—UO—Y 1/ VULIO\WUVENR. VI 1

T/ Rk M 2%

T&E| 5

H A, Bl & (5 8 B AR BB 4 e A B Ak W K R
W74 R L 2 R 95 AL 2 R R L B R R L 2 RE R AT
BRI 22 J] 1 2% it B0 T TE K IR A Y B I A 1] B RE
MM B TR e T S LARLE A 58 B AT TCP/IP X 45 {k
AU E X LA AL 2B R B ER . R, 4R R
FEN T JR T T i AR AT 4 A R I 45 I AF ST, RIS TP )
25, RN I 25K SR FH 4 T ) 0 4% 5 T T R B S B A ke ) A e
A AIE AT YR A AT I 45 A B, DR G 2 i ) 4%
W R 55 58 T o R R I 48 o7 EL A o B ) 5 1 R O M BT
R SUIR ZR 50 i (R B8 Bh 1k N B A R SR R R R
fIE, Sz R 6] 357 114 A Sk 199 45 17

R 45 £ 48 A T 6% SR 114 S5 BT AT 9 A L IR TT IR AR
S BRI R PRSP0 246 2 R AR B IR . B H Aoy Ak, Kk
B % Bl 2230 3 T ROk 4% 1 e R O g R . 36 A
i R Sk BB A 2R 5 FIA 3R, B R M4 5 =it B
Bl W 2% 5 B A5 G BRI AE FPT R ZHE T 4AWARD i H , A
FE UG AF 5 A R W0 45, 2 90 45 4004k AE &, i D S I ) 4 3
£ 1) 5 H AR ) AKART 3151, M 2011 48 IF &R 55 — [y B 8 15 52
BRI LAE o ZEAR MEAL BT 98 )y 1, ITU-T . ETSI %5 [E bR x4k
AU a3 T A OC TAE . Hh A A DG AR A I T 4 R X
IF 5%, X 18T ) 42 0 BT 9 A o I 2% BIF SR 4 AN 6%, B EITATS %
AEZRRM PRI E  NERR AR #=ESE
“9737 iR W H A R .

7ok ) 4% 11 F 92 2 SR BRI T A & R R R N TR
TR E ARG TR, A B R R
PR Sk L 28 BRAR 19 5 R 2 T R 525 4 7 AR B4 B 1, o Sk o
LR S 2 A SO AR L U . B R IR R
080 BN ORI - W D& T N A 2 R 0
I Sk 9 4% T BIF 5% BRCHR T 250 I 2% 2R BT IR G R B A0 o6
AR ST T A TR A, BT AR A R R 4 A 5
TR — S R . FEL, O HUR S R E T Rl
AR A, 3 8 S0 R AR BT At AT A R S B AR AU,
R T AT F 5T AR SR DO I

B — e 1 ) 45 B AR BT TR I ZE GRS, FR AT A AR A
Z A TR 2 T A B SR ke 45 BF 9 o ok, 3 TR B s B R A
HEBEWI R

1rroir6

FHEERIA

(E=EE

PERFERFFHRAEE. TUWERLERE
ERREZER, SEPERZRUBR. PER

s

SRR,

2011 sEH 1—6 HAZ =it X

WD EX 52 K K2 B N A3
BR BRI

R R M 4%

2

BB T EBERE AT TR

FRBER MBI EN A
SRIEH ALnThpr A E AR

=MRESEHZAKRS WSS

E

FAR TR HET

F—RETBIBEAHRAK

5

FOW BRI

P EE 7 4R 563X #5245

6

#HmERL JETRAEER

s W N r



ZTE TECHNOLOGY JOURNAL l

TN == )

— R UFRIR M B IK R R R BHRA

Architecture and Key Technologies of Identifier-Based Universal Networks
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(1. National Engineering Lab for Next
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m Because of historical reasons and the original Internet model, serious
shortcomings exist in the current Internet. At present, the Internet cannot adapt well to
the demands of diverse networks and services and also lacks support for mobility,
security, controllability, and Quality of Service (QoS). This paper proposes a new
identifier—based universal network architecture and creates the basic theory and key
technologies of the infrastructure layer and pervasive services layer. It also establishes
the prototype system and validates the corresponding theories. Results show that our
network architecture remedies mobility, security, controllability, and QoS shortcomings
in existing information networks. The new network system also provides prefect

support for pervasive services.

universal network; identifier; infrastructure layer; pervasive services layer
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Technology of Content Location Packet
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The Internet operates in groups according to the host address, but it still has
some problems including: increasing traffic, uncontrollable content, large consumption
and so on. In this paper, adding an operating mechanism in groups according to content
property is considered, and both the broadcast network and telecommunication
network are regarded as the infrastructure of the future Internet. Under the guidance of

these ideas, many problems can be resolved.

content location packet; broad—store; multicast
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Content Aware Network Architecture
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This paper proposes a content—aware network architecture. Through a
novel host/content naming mechanism, the architecture supports unified identification
of host and content at the network layer and has efficient content distribution and
efficient end to end communication. Routing scalability, mobility, and security are also

well supported.

future network; content aware; route scalability; identifier/location split
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m The Internet faces many technical challenges. To solve these major
technical challenges, a number of Next—Generation Internet (NGI) research projects
have been launched. This paper discusses international and domestic research into NGl
architecture; and based on this research, analyzes development trends of NGI system

architecture.
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The architecture, protocols, and algorithms of the future Internet need to be
evaluated and verified in the network testbed. A programmable virtual router is one of
core components of the future Internet testbed. Using programmable virtual routers,
the testbed can build multiple independent virtual networks on one physical network,
and parallel experiment authentication can be realized for different system
architectures. Compared with traditional routers, programmable virtual routers require
virtualization and flexible and programmable features. This paper proposes a
programmable virtual router platform called PEARL that supports future Internet
innovation. Programmable, virtual isolation and high—performance of PEARL, can meet

the requirements of future Internet testbeds.

future Internet; virtualization; programmability; router
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Solutions based on ID/Locator separation are not easily deployed and cannot
be used to resolve routing scalability and mobility problems simultaneously. This paper
proposes a novel network architecture based on the idea of ID/Locator separation but
which has a mobility management mechanism built on top of the architecture. In the
proposed mobility management mechanism the protocol stack of the mobile hosts
does not need modifying, so the solution is easily deployed. The IDs contain some
routing information that provides intrinsic interworking capabilities with traditional
mobile nodes. The mapping system is also distributed to the edge networks, increasing
the robustness of the whole system and decreasing handoff delay.

identifier and locator separation; mobility management; location

management; handoff control
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Security of the Next Generation Internet
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Security is of paramount importance for next generation Internet. This paper
introduces two approaches to security: incremental evolution and clean slate. These
approaches are currently in different phases. For incremental evolution, current
security technology and mechanisms are discussed as well as shortcomings. For the
clean slate approach, security requirements are discussed in detail and predictions
made about security features of the future Internet. Some deeper thoughts on future

Internet security are offered in conclusion.

next generation Internet; security; clean slate; future Internet
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Development Strategy of Cloud Computing and Interet of Things

PEHES:TNG29.5 NEIREE:A XERS :1009-6868 (2011) 02-0033-04
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Abstract: Cloud Computing and the Internet of Things (loT) are impacting and bringing new
opportunities to traditional telecommunications. In the process of opening up telecom
service capabilities, telecom operators are converging the telecom cloud and IT cloud so that
collaboration is achieved between computing/storage resource and network resource. In
|oT, telecom operators must play a key role in the loT industry chain by constructing loT
operation support platforms and management systems. With emerging IT technologies,
telecom operators should insist on cooperation and openness and attach great importance
to standardization. They should work together with partners to create new development
space.
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Strategies for Increasing Broadband Speed
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Abstract: Copper access networks no longer meet demands for broadband access, and

constructing optical fiber access networks have become the trend. This article
introduces advantages and disadvantages of various FTTX deployment strategies, and
discusses the basic models used in broadband access planning and construction. Fiber
optics can bring about an advanced, unified, scalable, and controllable broadband access

networks.

Keywords: increasing broadband speed; integration of telecom, radio and TV; Fiber To
The Home (FTTH); Internet Protocol Television (IPTV)
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Open Architecture Design of Cloud Computing
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Abstract: As the basis of IT infrastructure, cloud computing has to provide open
interface for widespread use otherwise it is just a dedicated system. This paper
discusses the implementation of open service from all levels of cloud computing
including Infrastructure as a Service (laaS), Platform as a Service (PaaS), and Software as
a Service (SaaS). Solutions are proposed for security and upgrading in an open service
environment. In conclusion it is proposed that open cloud computing can bring about
many development opportunities for traditional telecom services.

Key words: cloud computing; open architecture; virtualization; block storage; object

storage
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Differences between Mainstream Standards and Platiorms for Mobile Widgets
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Abstract: Ease of development and deployment, personalization, interactivity, and
reduced consumption of flow are driving the rapid development of widgets in mobile
networks. However, manufacturers are using different standards and incompatible
expansions which means mobile widges are not fully compatible across different
platforms. As a result, the development of mobile widgets is greatly restricted. This
paper compares mainstream standards and platforms for mobile widgets and analyzes
the differences. It provides a basis for developing and running mobile widgets that are
compatible across different mainstream platforms.

Keywords: Mobile Widget; standards; compatibility
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Abstract: Multi-antenna technology can be implemented in several modes , and
different modes have different characteristics and are used in different scenarios. This
paper introduces beamforming(BF), Cyclic Delay Diversity(CDD), Space Diversity(SD),
Spatial Multiplexing(SM), and other multimode antenna technologies. It also analyses
various technical features and their application scenarios. A self—adaptive
multi—antenna switching algorithm is proposed that is capable of choosing a suitable
mode for sending data according to the scenario or wireless channel conditions. This
switching algorithm improves multi—antenna technology and enhances the quality of

wireless network communications.

Key words: BF; CDD; SD; SM; adaptive mode switch

RERFA, A5 1E K 35 i 8 3%

e s #0 SR FH 22 AR R 2 1) JE 4k
REOA S 1 30 e o e bR ) A B 5
BARZ —. RHAZRLH ARG
DR a2 A AR M 1 L A 1) A2
SN TIE Ryl e E TR RN
AT PUAE A ik 35 30 4608 1 R 4L
AR B TR I 4R v R G B S
HEBE R EE M R G R . 2
RERBARA A A 9 52 UL, 40 i o
BCTE 1,97 P A 3R 4R, 2 1] 7 4R
23 [ ST A RABATT Z 1] ) 254

1T SREBEARRKX T4
GLERS £ 3 TN ERE

ETNMEH - BFNEREARNETN
(2009ZX03003)

AR, THRE TR A 2 A AT A D A
Rl o

(1) = [ 7 oA

23 ) gy 4R SR AE 25 [ 51 AR 50T
RULEB M ERE . 1 s
) 73 45 T 7, 2 32 S e 2o 7 P AR R 2k
IR B Y-S v i SN ED ST = N
T AR A5 73 4 3 2

4 N\

5 # 4£/XIAO Huahua
5B 4/7HU Dengkui

B Z/HU Liujun
(FXBHBROBERAR TEMHE,
J-% R 518004)

(Wireless Technology Preresearch Dept.,
ZTE Corporation, Shenzhen 518004,China)

- /

() z=MEHHEAR

73 [0 52 R R AR R 2k i T
— ARG IR b, KR AN FAE B, DLk
B E A 1 A B U 0 NG BT B A
P AT ORI B, g 1 b as (e
ST R o 0 H AR S 8] 4 4 A
25 2 R FR O £ A £
(MIMO) £ A .

(3) e HIBIE F A

I IR TE (BF) & JE F [ 3 I R 2k
JEHR I R 2 W 41 ok e i A 5
Jab BBV 3 0 R 45 ) PR R 2 2R AT
PR PR — B R . WE 2 iR, &
S8 i X BB S HEAT AL, I K%
o HEHWBORE K, B A KL 5 A
MF R LR . N A Ak
Ja  REEFEINIE B — A28 K 5 ik oRoxt
HE F AR B s , I 78 T 40 H2 0 1)

. -S,5 % Si
i 3 = i
Ui i Ui i
-5,5 S
(a) ZBEDE (o) =HEFH
S BEEE R

AR 2R2MT AN EMZHRERTER

PXGEREAR 52 20M4F4F 174528 Apr. 2011 Vol.17 No.2

IDAMAG\2010-06-91/VOL16\COVER.VFT——1PPS/P58




ZTE TECHNOLOGY JOURNAL l

HER S REHA S F AR

4

2
W
i

Ei3id7

B # Ui

4

24
I

i

BRI
S BYEEER

........ T RS

ABE2 AR2UMERBERE TS E

796 ¥R 4 38 73 4 (CDD) /2 1E 58 TR 2 R & H AR A R Y
B4y & (OFDM)" 5 A % F PR 2k b & 3B & R —FER .
B —Rh 2 RE&E LKL FR ) IEEE 802.16€" 4 K 2% 4 {4 , 75 % 4>
TEAS AW H R 26 1 & 2% AR R Y FHAB A5 N, I 7 ] — A 508 7 3%
R L 3R B 8 B OFDM 24 Wb, EEAR Y PR LR Rk 0 e B
ST R BRI AL IR | LA WANFR IR o 2 [ B 6 A R
AT IR o L3 25 . LR K BLAST % fith 75 25 [i] 4 4 f# FH 9 &
A 4 BTN SRR IR S A 45 Alamouti 27 5 , il 76 Wi 4> 1E 28 80 43 £
WK Z by B AT BR AR R HE(OFDMA)FF 5 [0 5] A JT 4. 565 i 1R
SJamkEM L. Hh, 8.H Kk KR 15 kA B0 3005 X b
PG FE R, =1.2,34, 8, — ik B BF FAE N wik), i =1,23.4. 574k,
J3 0. Zat CDD AP S, AR XoF B S5 504 R AT A0 RGBSR AN T
2R RS AE i Ok, A Y AR K A e LA — A HHAV e

D; (k) =0.5 x e— Mm,

Sk RE

(a) SD+BF

w7

(b) SM+BF

BF: KRWE SD:=ENE SM:.=EEA S:HEEER

Ho, ZE0s5 2 FA
— 4B IR, N2 IFFT A9 5 5L,
KIET MRS, 8. & CDD I

Y TEFRIE R 5, 1=1,234. B

| 22 WA S,8,8,8,m e )
iéé;j;;7ﬁ7% ) #25

i — B OL R, BFLSD +
: BF . SM + BF 7 2 AR 4% £ 38 1R

AIE BB BEAUE, 8 T M
AR, 5 XS I AT IR
WEIE , B Lo 200 3 K¢ = &

ABS 4R2UMZEAAERRBEINZTEERRRBE TEE

T R A LA T4

(4) MIMO+BF $ A&

B T BF £ AR A 7] — B 2 & 5
— AR, B R S . LR
{55 T8 A A B OB AR 1Y
R BRI TR R . B, b T
HE— 5 R G AL % vk B
R 5 MIMO 4 & & k™, 25 [ 4
5P R 85 A, ol as m) o 4
R W IE (SD + BF); i 25 [6] & FH 5 %
FWRTE 0 45 4, WIRR S 52 1 I o I T
(SM + BF). H v it — Fi 52 B )y 58 4n
P 3 FT7R o J 3 i (14 4 MR 9 B 4 4
Gy 2 A FBES R AT RS R
FH U FIE £ AR, I8 B — A $ R 2k
U, 2 Dk BRI R A A ] 43 4
sE s A

(5) 1 ¥R 4L 3R 43 4 4 R

IDAMAG\2010-06-91/VOL16\COVER.VFT——1PPS/P59

— M HIR L .
(6) CDD +MIMO # &

1 F CDD £ A 7E 6] — i 2 1

4 5 1 CDD ., SD + CDD . SM +

CDD 1] LA 7 % 3% diig I AN 50 0%

HIEREG BT R, & T IT

FH AR, SM + BF . SM + CDD 7& A [f]

K Y DL R4 1 AT LR 26 A TR A A i

b — A B W, 24 A E A H BT Wi, TEARIE A AF AP R DL T, fE
IF, AT DL MIMO $2 AR A0 45 45 8 52 T TR G L HRE J1 i L i

e i R 2 ] 43 4R I 3R
JER A EE G, FR Ol a8 8] 43 4
16 B 4L 3R /3 4 (SD + CDD); 1M 28
7] &2 5 10 2 4 SR 4y SR 25
Bk Sk 25 6] &2 0 ¥F 4E GR 4y 4
(SM + CDD), Horp iy — Fp 52 By
AR 5 FroR Kk v ) 4 AR Y
PR LA o 12 A F RS, A
T W5 i CDD b ¥R, T8 Al — i 12
PR .

2 ZEREFARLILE
(1) Hhi 2 2% s X

SEbHRE
EE'

E
i
& 2
& % o
iif
S—-{al
BAERLE

COD:BIERDE S:-IYHEER & . BALTRSE

ABE4 452K CDDTRE

Apr. 2011 Vol17No.2 2048 17 4E 288 53 PIGETZAR



l ZTE TECHNOLOGY JOURNAL

FFAREM [FEEE BIEN & REHA

4

S5} |

4

@57

R \ R I & ‘
= e % B 48 2
i b ® | g : EY P
. e i

. Y

S H

(a) SD+CDD N (B)SI\/I+CDD

COD:BREERDE SD:ZEDE SM:ZEEM S:IWEHHER

5 BIAEIRE

AES5 4%2KCODEMIMOEE AN EZiHTEE

VR1 ARSRERARAMHELERK

BF SD + BF SM + BF
BREEN .

"S2 S "S2 S "S2 S
RIERE wi(k)s, wilk)s: - wilks, wi(K)s, wilk)s; wi(K)s,
RIERZ2 wi(k)s, wilK)s: - wilk)s wilK)s, wWilK)Ss wilK)s,
RIERZS3 wi(K)s; wi(k)s: AES wi(k)s; Wil S wi(K)s;
RIERZL wilk)s, wilK)s: wilk)s wilK)s, wilK) s, wilk)s,

. CDD SD + CDD SM + CDD
"S2 BS1 "S2 "S1 "S2 /S
REXRZN Di(K) S, Di(K) S, - DI(KS Di(K) S, Di(K)Ss Di(K) S,
REKRE2 Dy(K) S, Di(K) S - DAKS Di(K) S, Di(K) S, Di(K) S,
REKXRES3 DiKS, DiKS, Di(KIS” Di(K)S, Di(K)Ss Di(K)S,
KIEKXRE 4 Di(K S, DiK'S Di(K'S" DK S, DK Ss Dy(K S,

BF:RRMWE CDD:BHILERNE SD:ZFEHDE SM:THER
AL i B4 19 55 5K 5 T BF L\ SD + BF 3) B &

CDD . SD + CDD = %4 5% 16 25 6] 4 5
ATUA LAIR B 43 B2 14 25, 15 10 15 n 4%
R e ME SR . 57,
SD + BF .SD + CDD %l K&l
DL 3% — A B8 L, I A I Jald sl A1
SIAICAR VARG 23 M 4 421G 25, 7 3
LA 200 2k 1A %048 3t s BF L CDD %
A2 A LA BRI, RS A R
AH OGP & 19 37 5, 52 B R, X0
B, HOASZER 8 MIMO £ A . 7
FFA ik 86 22 R HARB K R
DL R 2R e B2 R 3% v A 4 AR Bl
TSR L, M HAA 1~ 24K
o DRSS B k2
FE7R o

CDD . SD + CDD . SM + CDD % A
G AR T 2 A% I SE O A5 550 4R 43
A 45, A AT AT DUTE R R E R S AR

VR2 EMEREEANB AR

KLY B0 R S5 1 BF L SD + BF
SM + BF WU 5 2 A 53 e R W2 ) AL
(B, F BRI P B 4 TR S AR L
af AT 38 A L 5 P A, DR e
AE 23 7E AR R B b 52 AUELAG 3 00 T
B PR S PR . R 3 R IE S
I 22 R AHARBEA Y L 3 51

3 BHEMEKXT#H#

B 22 R 2 HOR B HER A H
SN 50 o Sebrid s i, 1
P YA E I PR R S
i 55 8RS AF AR AR ORI 22 5%, gl
et FH IR ol 2 A #B AN B i 1 3 R 45 &R
G vERE. KRG RETHEEN
Ivi) fy A5 2 IR 19 3 o b D) 48, DA 3 I A
T PR A DR 2 A, DT e K PR
Mo BT R e MERE L W P A
PR3 15 2SR

SEPR R R, SEBAS R 2 R B
AL B & NPT e — A T8l Pk
B TAE . B, 2 RABARR
KHEREMH R AR ZY . 7R L
BT, 5 20 3 4 52 ) [R] 3R AT IR
AT B AWESE , IF AR 4% B B3 1 AN [
MO LA R R G E R SR
i 55 2 R A SRR

H XD RR L, R
ITTE X 2 R A& BRI IRA
A3 A AR S 0 L BR A b R U 2E
RSy A 3 28« BF AH G H R (BF . SD +
BF . SM + BF)Z [i] () #H & ¥ # ; CDD
HH 26 AR (CDD . SD + CDD ,SM + CDD)
Z ] AR EL D)4 s BF ARG HAR 5 CDD

R BF SD+BF SM+BF CDD SD+CDD  SM+CDD
RER R EHT 2/4/8 4/8 4/8 2/4/8 4/8 4/8
W R 28U 1/2 1/2 2 1/2 1/2 2
RIS SEE Nt U 1 1 2 1 1 2

BRBERE DB DHEE  DSER BE S BE
2 5 MIMO TEXRFT BEXR FTEXRK IBXF BEXKF JTEXR

SREHASM FTEXR FEXRF BEXR FHXE IBXF ABXE
FAER/FF IR Zik7 Zik2) I HIR FI FR
TEIER mNEE RBIEEZ RBARE BIEE BNIEEZ BEHARS

BF . R ME

CDD: B FERDE MIMO . 2R A\ZH

GBI AR 54 201148 1775528  Apr. 2011 Vol17 No.2

IDAMAG\2010-06-91/VOL16\COVER.VET—— 1PPS/P60

SD:=ENE SM:.=EHEM



BiEN ZRERAR
VR3 EMERERAREANE AT R
7R BF SD+BF SM+BF CDD SD+CDD SM+CDD
BEEEXE  EB hEEs  FEs EEs  tREs FEs
AEHNRE ~ FES FES RES EE &8 &S
IO B8 BB RES B &8 FES
NEPE B8 B HBES B &8 HEES
X FEE  HEES EE HEES  HEES EB
BF . XRMEF CDD:BHLRNE SD:-ZHHE SM:FHEA

BF CDD
RESTNEIZIES
BF R A B DR COD MR EAB IR

SD+BF (———> SM+BF
BF . R

SD+CDD{—— ) SM+CDD

CDD . BMERDE SD:.RENE SM:.TEEH

AEG6 EREBARRISD K

FHRE AR Z R Y1, an &l 6 s o

R 8 2 A ity 1) B h B T B A
A0 P AS BUAE 14 AH 5G4 | 3% #5 4f F BF
A H R Ek % CDD A H AR L iR
PEFE T BE AH R HR AT BT E
SM + BF . SD + BF , BF # 20 F it 47 1%
R I R 1 R R ARk A
3 B B kB A SRR T CDD
A& H AR W) FF E 3T SM + CDD |
SD + CDD . CDD 41 i &% 2, I 1 5 45
T A RIS N e R 1 Bl Hl & %
B

4 HERIE

AR T AR KR AR
KGR, 0T LB T 4% Fh 22 R
A (B B R IR R 4
B BIENGT ERERARBRY
Wl ik

H O TR N & R 2k B R 1 B 5T
AT T ORI I AR T B
AR, 2 L4 4 2 AR 11 38 £ 8
Bz, AMUEHT &R Z KL
FARMER , 7 X5 0 2 K& AR 1A
ZHEAT T IRA M5BT K 07 LRSS
VR R G RAE . T LR 5 sk %
35 30 B 15 7 3% Mok PR 2 KR B AR A

IDAMAG\2010-06-91/VOLI6\COVER.VFT——1PPS/P61

3, DA R PR RE b i 17 368 1 AR G 9 1
AE , AT BE % 3 A2 %5 7 4 v Jo 3l £
%:*O

5 &3k

[1] Combination of MIMO and Beamforming
Technology for WIMAXIEB/OLI. http://
wwwen.zte.com.cn/en/solutions/wireless/
wimax/200912/t20091218_178788.html.

[2] KOBAYASHI M, CAIRE G, GESBERT D.
Transmit Diversity Versus Opportunistic
Beamforming in Data Packet Mobile
Downlink Transmission[J]. IEEE Transactions
on Communications, 2007,55(1): 1561-157.

[3] SADEQUE A, SAQUIB M. Delay Diversity for
Correlated MIMO Channel[C]// Proceedings
of the 2009 International Waveform Diversity
and Design Conference (WD&D'09),Feb
8-13, 2009, Kissimmee, FL,USA.
Piscatawaw,NJ,USA:IEEE,2009:302-306.

[4] IEEE Std 802.16e ™ — Rev2-D8. IEEE
Standard for Local and Metropolitan Area
Networks, Part 16: Air Interface for Fixed
Broadband Wireless Access Systems|S].
2008.

[6] ZHANG Lizhong, TSE D N C. Diversity and
Multiplexing: A Fundamental Tradeoff in
Multiple Antenna Channels[J]. IEEE
Transactions on Information Theory,2003,49
(5):1073-1096.

[6] ALAMOUTI S M. A Simple Transmit Diversity
Technique for Wireless Communications[J].
|IEEE Journal on Selected Areas in
Communications, 1998, 16(8): 1451-1458.

[71 GOLDEN G D,FOSCHINI C J,VALENZUELA R
A, et al. Detection Algorithm and Initial
Laboratory Results Using V-BLAST
Space-Time Communication Architecture[J].
Electronics Letters, 1999, 35(1): 14 - 16.

[8] MENG Weixiao, GU Lei, LI Cheng. The

ZTE TECHNOLOGY JOURNAL

L | T AR

Combined Beamforming and Space-Time
Block Coding Technique for Downlink
Transmission[C]// Proceedings of the 2005
International Conference on Wireless
Networks, Communications and Mobile
Computing (WirelessCom’05):Vol 1, Jun
13 = 16, 2005 Maui, HI, USA. Piscatawaw,
NJ,USA:IEEE, 2005:481-486.

[91KIM [, LEE K, CHUN J. A MIMO Antenna
Structure That Combines Transmit
Beamforming and Spatial Multiplexing[J].
|IEEE Transactions on Wireless
Communications,2007,6(3): 775-779.

[10] RE440 , Bi5.OFDM BB S AR RIBESM

FULIER: ARBBEB HhR AT, 2003.

[111YUEN C, WU Y, SUN S. Four Transmit
Diversity Schemes for Coded OFDM
Systems with Four Transmit Antennas[J].
Journal of Communications, 2008,3(4): 1-7.

[12] RAHMAN M |, DAS S S, DE CARVALHO E,
et al. Spatial Multiplexing in OFDM Systems
with Cyclic Delay Diversity[C]// Proceedings
of the 65rd Vehicular Technology
Conference (VTC-Spring’07), Apr 22-25,
2007, Dublin,Iseland. Piscataway,NJ,USA:
|IEEE,2007:1491-1495.

N3] & T, P/ \[E. BOLREBITEBISOVEIA
REH [J]. CPRO@ITBsIR, 2010,16(6):
16-19.

1141 SKIEHE, SR, 1717, BETIDEEFRE
ToEMEE A ], PrOEECR, 2010,16
(6): 04-07.

(15] &1, BREE, £Z. ZP-CI/OFDM: —fiE 1)
RWMENTTEEBAR U] PRAOEHRA,
2010,16(6): 20-23.

Wk EHA:2010-11-25

fE& BN

M 302R.

KER FBAZESSE
SBARGEWM TN ; WE
RFPoaEngnsiREag
W R /R R 1B 7o & T B 2B
MIMO [ B LR , 2 F
MBEE BT LBIS IOV
R.,.Z258PMAEMN
WIMAX. LTE 2 &K
B8R &R ; BAl
FERRARDAMURKE
KARIFZ, X OFDM & MIMO X8 ARAEER
2B,

B e DU AZITENR
HSEIEZ R TEI ; T

o ERTPERRDERA
DIEE=REETEID; E
MBI REE ARG AT

RO TIE; EZRERA

i BRAABPEBREARE

HBE, [BTVR T2 KFE
W BAEER T @ R & A7)
BEATBETTLAMGBE0
K &R ; EEMFTS
BNBE)BEMLS REKE
gﬁ; ERFTIEXRER 80
P2 \%0

Apr. 2011 Vol17No.2 20148 1755288 55 MBI A



ZTE TECHNOLOGY JOURNAL

'mzxg% 5 AEERF$ 5 5 A

NEBENNES S ER:

EXH, LTI, FEIER

(AEEEAY BES5EEITEZMKE,IH B= 210003)

)<‘|+
-

[%i &% DABENBSSEN, ARABRRFOEAMSERBEMNNDEDE, B0 EMRFEBEHEWSFLHAISH

BUIRRSM, ER)OEMN  BOITA TLE R MF N B R BREAZ—

o LAY

RNSEL , B0 74 &R M A0 IER M

HZEHISNA, B8 BHAEAIR. MEMRARRE BENLEAEITOE, DFICEDENBDESENEA 5 1 717
NBRDLSENHRARR HBROMWR, B2 HBEIWEURMNAENB L RAIRAE, 53 HN LD ENN R L EE LR

HITHERAN Ao

\jﬂ@ﬁ%%— :TN929.1 XERARGHS: A E YRS : 1009-6868 (2011) 02-0056-05

/

5 EH KM

S ARk, LR MR R O d
) B4 S5 3 0 5 AN W7 3 5 Sk
PO 60 S 10 ) 4 e 1T 2 TR S A
E U5 U 4 BE ) R AT B TR
R T, LM 55 i & |l e f 4
A 26 55 % I J7 1788 A S, D) ik —
A SR T LR M B A IR g RE
I3 o T B R A BK B 3 £ b i
o L ATU-T) ] 3T #4 LK 9 [ 25+
KRHEL R T T AR BOR TR
I Bh I RE  SE B A MR B S

5.1 ITU-T R3 4R

ITU-T SG15 #F 5% 20 Q13 & M T
T 5 4 W R A A bR A 35 G.826x Fil
G.827x Z G # 1L, 43 il X 43 20 I 5t
FA A A ] R AR R 2, 14
T RN S EME KR,
WE LA DVE L, 5 R DR B A
X By OITU-T g B, U §F G.8260 .
G.8261 . G.8262 Fl G.8264 ., Albfi1#L &
K FH A A T 2 WA 26 s B AT A
S ASHR AL B ] FAR 7 1 TR A T BE o

G.8260 BH W T 43 2H I B3t 3 [A] &
VST ] K AR A7 [ 25 i M A 5 R 3L 45

H T TR A R A R A AR Y
HEE SIS S TR I s T R

G.8261 % X T 4341 W o i1y =& ) [R) 2
W IT, B AE T 9 45 o R e ) A A X

(PDV) 3 #fi & 43 4 W 1 [W) 265 B 45 5 (TDM) £ 1 & BT 2507 1 e K ) 5y A ise
A5 (.8260
(BB EN)
=t G.8261 G.8271
(BREF ) (BVB/ABHRI )
048 G.8261 8271.1
=k (SyncE R 5] (B R2) (Hj\B]/KBFH*FBJ PDV)
G.8261.1 G.8271.2
(SN [F 25 &) PDV) (5B3%8)
g (.8262 G.8272
(SyncE BIiR 88) (PRTC)
G.8263 G.8273
(G.paclock—bis—Packet) (BC.TC)
ahr G.8264
(SyncE BV E B 15 B1&1B)
G.8265 (.8275
(KB DEM IR A L) (BB B BIR R E) T
&g G.8265.1 G.8275.1
(BAREH PTP B E) (BYE/ABRIN PTPECE)
(.8265.2 G.8275.2
(BBERPTPRE) (B B/A8R160 PTP EC &)
BC : VR By PRTC : 2 By B TC 3 Z B3Ry £

PDV: DEFEBY L

PTP . SEHRE N DN

T ZeNEEY, R NBEP, EeNTie)

AE1 ITU-T SG15 QI3 R B R

PXGEREAR 56 20M4F4F 174528 Apr. 2011 Vol.17 No.2

IDAMAG\2010-06-91/VOL16\COVER.VFT—— 1PPS/P62



ZTETECHNOLOGY JOURNAL

SEEERNESSEHEA EXHS m

©

EEC: BHUAMIREHIEP SSU:BHHREBET

PRC : KBV EP

& A A a8 1 BLOK Y
1 &, LB B8 44 F% R EEC,
by FT R ] A I ) i o Al
I 1 R i R A R R S
5% B2 KR ALK M g6
AT LT R R R

EERYW NI NSRS ==
SR T 5 SDH/SONET
56 4 AH [F] 0 1A R 285 0, B T ik
E S5 K W B (PRC) F1 EEC 22
G, # ST R ST S 1T ]
A1 45 BT (SSU) L‘MEEM\
7 T 14 5 LA G

-vﬁ‘c/'\lﬂzﬁﬁu *z;%
U S B0 [F) 2B PR R 4 Ak

o [in] £ R A R (9 1 H

pRptt g [ 4 FE I 2 2%

1€ UL TDM Sy 5 il (%) [6] 25 )
SSM . Fx b A 26 45 4, FH FAEIT Ah 2
I) % 32 Bt Ab 1 5 2 S5 QL) M B .
JE o B B Y T R S % 44 W QL_PRC,
b F O AR SDH B 46 44
QL_SEC. G.8264 2} [ 25 LA K W #7 %
T 2 A4 & % 9 QL_ECCT A
QL_ECC2, 43 5%t i [ 32 17 1 ECC
FUR 532 17 10 ECC, A B 1 B 48 75
TE G.8262 15 B 2 5

76 SDH/SONET ' , SSM i i
STM-N/OC-N Mt FF 45 ) SSM - 17 %
3 i [ A5 DL W s, SSM G 3 44
S LLK ™ [5] 2531 5 1 (ESMC) 1Y 4
Bk LK R i £% 3% . ESMC 2 TTU-T 7
IEEE 802.3 il 11 1) 40 4UHL 4 & FH 12 3
BL(OSSP)SE Ay I, 97 J& I F LK W) [+H]

AB2 BSUANTAAFREENENEREN ) o g ;

o 7£ PRC 4 [ Hi} 38 5 [A) HAEA R, Hog B X an 1
%, iR T R oSz I R A Y R A 2 BE A 19 PR R RE 1 A & BE H FK2HR .
TESR TP R I o AP S A4 [7] 2 L K ™ 2 I8 SDH/SONET iy [ 5 DL W Bsp b 5k 2R A TLV

fic 5 2 s 45 [ 25 Oy sURN I 4y Ay
2, AR D 2 T 5 50 2 LA K T £
[] A n) 151 5 G.8262 = B4 X [|] 25 LA oK
D 1) 7 AR A, BT 2B AR ) 35 45
BlEEC), 1T $ 0AF S8 AR UE
JBE ST B M AR R R 2 OR
G.8262 By 1 [\ 2 LL K ™ R B TOM
0 45 [R5 £ 5 A% % Oy =X, B3 i [R5
W) P2 5 TDM & 55 43 Bt 22 i A5 5 5
G.8264 F ZLEF X BHE B, B [H] 25 4R
A B SSM), Hil 3T T F A RLOK M1k
i T3 AR 5 3R SSM B IS & T B

% i) 26 W0 9 (G.803) , E PRC #] SSU 2
&) LA 2 SSU F) SSU 2 [ 1) ] 25 5
F7E T m) SDH 15 4 I £ (SEC) Y $5 =
AR AT 20, H B 7E — 2% PRC 49 32 5%
Y squiﬁzﬁf%t‘j;w EEC %% =
AReH AT 60, FBRM AP, M EA —
E%iﬂ,HiE%qJLr%lﬂFlOdS/l\
EEC I 25 3 — 4> SSU, LA IE W 4 25 I
B2
2) A5 4
V & 1 ESMC il & = B ijt BF

G B 7 vk, X PR 2 TP i 28 T(T)
B (L) F1 SSM g (V) , H: A SSM S i 4
A HRE 7 2 AR, RS R BUE A W
A~ fH OAH X} Jii T QL_EEC2, {E OBH
xﬂ“?QL EECl. 1 H M« F 45
PV BRI, 0wk, &R
S VD, DU 52 S e b s ) b i
Bf o 75 T o

(3) 5 SDH ¥R A 4 M i1 ] 25

AT JEAT, LLR W 5 SDH/SONET

e 3t DA A S 0 5 13552 6 IR =F A RETEE
DR 5 R A T e Bt CRANIVEZ! 01-80-C2-00-00-02 h
TR B HE 61/ \ 48 R 3%1% 08 MAC I 31E
52 Rk Rk R i =D E S 2)\fi148 88-09 h
0 957 2 [ 4 15 5 1 3 T (=R =il LRANIVE:=] 0Ah
7 2 DL e 160 5 o 3 1 2 % T 1 ITU B9FRIR T KROWANIVE:| 00-19-A7 h
{57 5 £ A 2 0 A 35 TUBSIRRAR 2T orn
AR B 0 36 07 2 5 6T BT B e e o
IF] 45 0 1k Z /) 45 5 2F 1 %% (SDH/ EHRR 1 D ERFAL 0FBF SSM, 1 BBFIMEk
SONET) 9 7 25 b 4y i 0, 285K 4 44 e 2 -
9 90 i 1l A — 4 8 0 wE . )
SO L S A A DA HBNBEZTZD 36 ~1490 P/ \ 1A (7% 2)
MR 5 A0 4)\RIA -

4% I R & TDM [R] 25 4 AR 78 DL K )

ESMC:UARMBALEREE ITU: EIRBERE MAC:. BABAEG SSM: @FRTHER

F14 SEE 1

Apr. 2011 Vol17No.2 2048 17 4E 288 57 PIGETZAR

IDAMAG\2010-06-91/VOL16\COVER.VFT——1PPS/P63



ZTE TECHNOLOGY JOURNAL

BREMNBESSEREAR

VR2 BHEUANBHRERD (ESMCHBEFR)BRX & 8, 5 — WA e T
=6 il e 2002 4 1% EIJT?tt/ﬁf Lo
HA 17 /\B148 01h J AR HE T 2008 4F A A 0,
ke 2 \GIA 04h IEEE 1588 45 1 iy 4 #k 2
- e 0 “ I 45 0t TR R 5 R
SSM13 4 H SSM 15153 A0S B 0 24 Dy BB

SSM: BHIRTHE R

ESMC: IAM R B RIEE

fa] R N RS 2 B B I
(PTP), fth 7 LA 3 F LA K

W (4 4 A 2 R G 38 2R
[ 257, 2009 4F v [ i 5
B AL 25 & A T AR X
) YD/T 2022 “ 15} a] [5] 4 %
BEARTRHTE.

6.1 IEEE 1588 24 4544

IEEE 1588 % 4: By PTP
% 4% FI1JC PTP ) 68 (19 W 4%
B ARG EE A

[, PTP 3 & 1] 732K 0 - 3%

- () @ N\ I 5 (0C). 1 R
(BC) . 75 HH B 4 (TC) #1145 2

@ *ﬁ'.#ao HA—A PTP i {5

EEC. LA S, BrREEE ”E?HW"% P

s SD/H L\QQEIjéE]J RBTREE H Ll b PTP 8 {5 o5 11

_ O T R 30 RO A

AB3 BEARBRATACDERSESIE by 1 v i v
g L WG F F A
SR . SEBR L BT OB 43 SRy 3 1 4 R0 B

U 2 22 ] BE 2R FH SDH/SONET 45 & ,
T P 45 10 31 28 )22 a4 AL )2 D) o T
KRR AR, XA, R
AR W45 0 BOE D R N BT
SDH # 11 , WAFETE AR MO . T
EEC R T 5 SEC Z [A] (AL FE 454,

[7) 25 DA 0 A7 ] T 3R 45 21 0 R ) 28
HA . B34 M 7RG H M F L
&5 BLEE )

B3 IR AT S £ (H) M SEC
RBE B2 2%, I 17 EEC $2 44L& i 5
% AE— BB IRA S BT
M SEC . EEC 1 SSU 3k B o 2 2% {5
35 0] 1] SEC EEC DL K SSU 32 fit pisf
Bz,

6 IEEE 1588 L KM E 4
IEEE 1588 [F] 25 $ A #5 %) i ‘% 4

B, PRI A fu] B A A R S BAL 32 B
FUNI 81 A T B, A —A PTP T R 4E
W RER — A F Bl

2G5 1 e e st b o A R G
Bl (GMC), 4 e 4 19 B2 14 0 i i
P AR P A a5 B R R
S LL R A A R B (UTC) B BT 3 9

SRR R B AP R R R A
Bl kAT P B R 7R R
— PTP T M, E B 3EE GMC . 5

MRS R —CMC, HEN T MK
S — A i, DBt b 5 3 s A £
Rl .

AN R PTP 7 X W5 2 B, )
WA BC RSB . BC Y A o 11
2 JE U 15 GMC A BE, IF N
A F G AL R FRE . BC Y A
Uiy VR S 20t 11, 65 [ 25 {5 8 A% 3% 3]
Hih 7725 . K45 H T —Afp
IEEE 1588 2 4t 1 45 F4 7R 7. .

PTP i% B} 4, 457 F 3= i 4 A A
FRF e ) 38 1 B A2 22 v, 3l R A DA )
AL TR AR B, S A )
MR B IS R B 3R i E)
267 B H L R 32 AT 2 34 o i) 4k
A3 4 L T A A 4R -

PTP [ L i B HFE LR LMY
FRJZ B A AR R T 9 7 i 2] [
A5 By IR B B, PTP P
WIRE, FEH T A B 2 (8] A
A4 TR A A s ) A R LAE
B A i S5 A5 380 AR X A v B ) Al
#Z, T iAo PTP Y B 383k
L, EFELLT 1025,

(1) [ 2 Sync), & T — 4> i} ]
B, AR T BRI IR

(2) BR B (Follow_Up) , 43, 2 I 42
B 7] 26 48 SC K 2% B ]

(3) %E B i 3K (Delay_Req) , % 3R X
Ui 3R (o] 2 3] % SC 1 B I

(4) FiE 5} 1 2 (Delay_Resp) , £ 2 I
5 %) Delay_Resp 2 3C 325 WAt 1]

PTP =[] 2

PTP [0 1

b
by 4

MBYEP/OC

MEg5P/0C

MBYP/OC

GMC: BRI OC:Z@IVEP PTP.BWENMN M FUWEO) S:MUHDOD

AE4 B2/ PTP FMHKY IEEE 1588 ZH 451

GBI AR 58 20148 H1755 28 Apr. 2011 Vol17 No.2

IDAMAG\2010-06-91/VOL16\COVER.VFT—— 1 PPS/P 64



ZTETECHNOLOGY JOURNAL

SEEERNESSEHEA EXHS m

=il MEBY D
(BB =19)
TM=1051s 75=1001s
B8 ENl
\ 7S=1052s
B0 —  [RBE=TS-TM-Delay
=1002-1 051-0=-49
~ BEINB=TS-RBE=TS-(-49)
TM,=1 053 s 75=1052's

[EEZi58%

IRREHR S

TS - MBY P € 32 WA 69 2 B Y ()

75=1053s

—— [RB & =TS~ TM,—Delay=1 053-1 053-0=0

~— BENE=TS-REE=TS-0

T™: PN S5 B8 ERINE

AR5 PTPH#ZERNEMITER T E

(5) *f % 4k B5f 3 3K (PDelay_Req)
A, 55 375 WY I b 00 3] (7 4 IS O

6) B OBE X AF HE WP O3 R
(Pdelay_Resp_Follow_Up) , i 1% i& HH i
) B ) S AR OE

7) X & i B}V 25 (PDelay_Resp) ,
i, 55 375 B R ) ) ) S IO

(8) HI ., FH 78 LA K o] v 4t 37 45
Gl 5] 25

(9) % B, 769 BT A0S PTP I 4
22 [F) S BRI B R0 R AL 3%

(10) {5 4, 78 W oy i 22 ) % 3%
HAbHE B

e TR BTG B 45 A 2 (1)~(4)
2 PTP i SCAZ 4, IR 3 o] 45 % )
= I A 3k B iR [ 45

6.2 &

PTP [a] 25 5 F2 43 O I3 B M 5 B B
e B 5 2E IS0 2 B B o B — B B
16 15 MBS b 55 3= i 2 1) 9 B 1) i
2L RN R, K S R, TR
18 TE A it i b B v, T2 e B
S TR] B IR ] (Bl 4s 2 2 s ) S A 1
lia] A R 4 DA B & TR AP AR S, W]
A g SCAT 5 12 e S0 TT I Y I
(B Ak B o 3 B e 0 A A2 328 ) A
P[] (M) , A st 23000 2 8 WA 19 o 6 It
[B(TS). ZJ& T 04 & 81 Rl 4 3,

WA S T 25 i SCAH DG I, f 5 T U
T[] 26 2 76 4 B0 11 2% 3% 1 B N A
ity 0 00 ), BPOTM BN R b AR
[i) A 1 SC R 32 i s ) A1 TM 3 534S
R () i % b, 48 15 DA B 48h A9 BF 1]
AR A A% B B A2 A SE IR TR
2 WA B Bl ik B[R A OR AR
JIE B AN AT 20, 3 L an & 6 B s
B4 5 B B I 2P B A 4 32 B e 0 A

s A 114 $i SC A i 20 2 ROk 36
Kt F A

A i 3= B e S — A JE B
R ST, F BB I SR R SR
T HE 3R 1) B 4 SC R A B (] %

Il 2] B b o AR 4R & 3% B ) 3R
st A B2 AL A% 2 At T 98, DA b T BA
15 30 H F m b 2 8 L e A
5 S [ A0 0 S g i) B s 1] (gl
B 4~60 s Z 18] 18 BEHLAE ) B D %
AL 00 2 [ o EF 0 22 K, DA PR IE 9 4%
LR 8 ity 1) B A AN 23 KK

E N SR TR o X AR T ergara i
HILAE v [] 35 & 1, 2R v () 34 4% S FE
75 W Bk I BE , DL A b i 0 B )
A IH BAE T A b AE B AR A A
Wk B AR T R X R AE B

6.3 REFFMEFEZE

IEEE 1588 R4, B W SfEH %
A B3 £, #6 AT LA AR Sk 32 b
e e T BB AL, A B A AR
PE LRI | S 1R S R PSR
E— 1 PTP & G A 47 3 WU AL i)
o IEEE 1588 FL1/FAS W) B4 1 FH 9 &
K FAAR ) 9 B b e B S v (A —

IRREH X

TMs=1 085 s R b

IRREH X

TS - MBS P &8 2 N B9 B OY 1B

EEHP TS TV, 2B 5 TR PEYN

E094P MBS
(BB =1 9)
TM=1081s TS.=1080's
EREKIRT

TM:=1082 s

ERNERY Delay= TS=TMI+(TIA=TS)

=0+(1 082—1 080)/2=1

TM.=1083 s ) TS-10825 =

75,=1083's
—— [RBBE =TS~ TMi—Delay=1 083—1 083-1=—

~— BRENBE=TS-RBE=
7S=1085's

TS-(=1)

7S:=1086's
— > R & =TS—TM;—Delay=1 086—1 085-1=0

@

™ : E PN 85 B ERINE
2E

AE6 PTPH$HER N EMFEHITER T2

Apr. 2011 Vol17No.2 2048 17 4E 288 59 PIGETZAR

IDAMAG\2010-06-91/VOL16\COVER.VFT——1PPS/P65




ZTE TECHNOLOGY JOURNAL

'mxné*% 5 AEERF$ 5 5 A

V& 3 IEEE 1588 S {E R fhiEFEFIE MM

HIE IR S 1569
1 1R ER EVE3BE 0~255, /M5 ;
2 EESE BVESBE 0~255, E/\ 4% ;
4 mBISZE [ BR BV EPTR RE M L B/ M ST
5 2 X MER BVESBE 0~255, B/ %
6 B9 4PHRIR B9 50T AR BY MAC #3IE , K o

MAC : IR 3 N1zl

V%4 AS A5 IEEE 1588 Bt & K ARG

F B 18] A B B 9 4 R

BEURMABRES  EOHPXEE  MIPPER  ViIRE PR IR E EEE
BH OXCO OXCO -2.148 ns 5.237 ns 48.3ns
=5 0OXCO ZESR -543 ps 9.527 ns 119.25 ns
B 0OXCO OXCO 319 ps 80.6 ps 900 ps
B8 0OXCO @SR 784 ps 77.5 ps 700 ps

OXCO : @Iz ik

T B0 B B A R (U 1
Af b, )4 IS 00T B R AR B AR
il (MAC) 3t 41k fH K A9 I 40 . 1 IEEE
1588 B 7 114 F A4 =5 e 4 40 2 00 001 10
56 4, 3k 3 4l .

s A F BT bk R A B By
SETFEE A I Bh 2z (] o H A SR
e P ARBARE S . R3P, LEME
e 2 FS AR S GRS 43 0 B b 2
PR OTET [ R A R B9 PTP i E Ok 4
FE o o, PTP A L E SN M Lt
ITU-T G.8265.1/2 1 G.8275.1/2 %45 Hi #H
WE X o TR AN, IEEE PC37.238 41 %}
BT RGN AW T 110 PTP L
i, IEEE 802.1AS £ X AVB #3171
R PTP It & , TIETF TICTOC T fF 28 I
TE 7E H1 3T % % MPLS 1% 3% (1) PTP AH 3¢
fid & .

6.4 |IEEE 1588 5FH U KNI ES

vz

IEEE 1588 2K JH 43 4 J5 3 A% 3% i)
NI 2T S NS [ B2 G 2 Ao 7 S
TOM J5 X R 25 DR W, (22
IEEE 1588 3 F 11 B |, B R Bl 24 B
B, BN SR ETT AL e
A R T B A% B AR A

e AT i TE 22 LUK M RE S BT TDM
Ohy Bt B [ 2 9P 2 EL B DR B

NEHIE R LR DR R P S Ui g
R 0 BRI 5 58, BE AT DL & 45 ]

A LUK i e R AN e 2 1, T LA
545 FH IEEE 1588 i 2 3% 1 .

] 25 LA K ) 32 21 i) B A A 2R
iy [) 2 325K, IEEE 1588 W) 32 22 T [/
Bsf I £ [0 25 23R . R VR B i, TR
AR ME ARIRZE 5 S8 10 ns KL
BB 2R A B, I TEEE 1588 A4 i 8]
WEBG B W 5 EAK T 100 ns . BB E
[\ 45 LA K Fil IEEE 1588, 7E 52 31 4
SR [R] H FB (8] R 45 Y Ak L R E
ENYON S S N RO N
H1ERE

HLAE 2007 4F , BF 58 N B3 E 42
TR RGN WA BRI % SR
= NS BT O S AR Y 5L 5
MR8 5, e 4 Fr ok . 78 Bl N A
IEEE 1588 (1% [v] 25 5 56 v, i [ 74 4
B 225 B 20 120 ns, X 5 P EE B
Al S 25 R EAM BV A . T
Ja F T 25 DK TR 48 43 0 2% ) 25 IR 55
J& , W) ) 25 AR BN F 1 ons, PERE
B T2 B A

T BESR AR, OIS R

PXGEREAR 60 20148 H1755 28 Apr. 2011 Vol17 No.2

IDAMAG\2010-06-91/VOL16\COVER.VFT——1PPS/P66

W JE Y\ )7 %, TEEE 1588 55 [H] 4 LU
X R 8 3 A g P, L R AT A7 1 A IR
PR R AR I AT £ T ilE — 25 i B 5T A
W (f54)

7 Bk

[11 FERRANT J L,LRUFFINI S. Q13 Standards
Updates|[R]. IETF 79/TICTOC.2010.

[2] ITU-T G.8261/Y.1361. Timing and
Synchronization Aspects in Packet Networks
[S]. 2006.

[31ITU-T G.8262/Y.1362. Timing Characteristics
of Synchronous Ethernet Equipment Slave
Clock (EEC) [S]. 2007.

[4] ITU-T G.8264/Y.1364. Distribution of Timing
Information through Packet Networks [S].
2008.

[5] IEEE 1588. IEEE Standard for a Precision
Clock Synchronization Protocol for
Networked Measurement and Control
Systems|S]. 2008

[6] Harris K R, Balasubramanian S, Moldavansky
A. The Application of IEEE 1588 to a
Distributed Motion Control System [EB/OL].

http://www.ab.com/networks/ethernet/get/
AMotionControlApplicationUsing1588.pdf.

[71 MILLER D. DP83640 synchronous Ethernet
mode: Achieving Sub—Nanosecond Accuracy
in PTP Applications[R]. National
Semiconductor Application Note 1730.2007

8] ZBE. PTN AESEBENBET MU AHAR
[J1. PROETEAR, 2010, 16(3):35-39.

WS EEA:2011-01-20

fEZ B

ENE, AR ARSI,
FARASE TE ; MM B
F—ANEEATENHZ
SRR TIE; AFFRFZNZ
ARG8T 50 B , IT 30 7S
12 SCI/EI IR,

i, FARUBEB A EIZIR,
L RMBER RS LN ; I
MEBENEDEBIS LTE
Bo)Bis B ERMUAMNIR
PRSI IRE S EE
SRR LIE; AFFRFRIES
y 12 7, ELOP 5 R4 SCI/EI
MR, PIEEARKBEER 31
I, BEEIMRBIERI 810,

BEIFIR , FARBBEB RS HIR
BS; BRIEZARSEA
T—HMBEAFISADMLS
MEEAN; BRI HRARE
W RN, SR
TR — FRN =5
&—I; BA& 7% SCI.EI R
X A0 RFE, BRESHE
FRBM T, PEERR
BEEF 4,




