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China has put forward a plan to |

,,,,,,,, [ — e ——m e | scale up the deployment of IPV6 |
| IETF established IPng [IPvﬁ Internet protocol | ‘The USA, Japan, EU, Republic of Korea and China and complete the upgrade by the |

\ ; .
|work group | kREC%@)ffErileiseg‘ | Government successively released action plan about IPv6 | , end of 2025 \

| IETF proposed the IPv6 \ I'IETF released IPv6 beta | [Since 201 1, the operating | | The USA proposed that by the |
| protocol design plan \ Lnetwork -6BONE network | } systems of PCS and servers | | end of fiscal year 2025, more |
7777777777 - T 7 7 7 7 7 7 7 have supported IPv6. | | than 80 percent of IP resources |
‘ On June 6, 2012, the global | | on federal networks will be |
‘ IPv6 network was officially | | pure IPv6 |
Llaunched. | T T T T T T T T T

B 1 (MEREE) £k IPve BARMKIFI =R EEL RIS

Figure 1 (Color online) The evolution of global IPv6 technology planning and industrial policies

Witk (evolution) WSEHEARHEEL 1 X AR 25 4 22 SEA6) (A Q37 A1 SL ARG K T ) 42 1R - S0 2%
BRI S TR — AR, IEAE ONEE B B 5% 0584 7). IR R 2 ME et~ 4
TrR R HNZAE  Set MIBEREBORE. 5 D9 Bmg T 2 M (¥ 2R & 5 17, RORIM % FITHFE 2030 44
SCHEEAN S BN A BRNIMCHOER SRS B, ERERT, T A LERM LR & 5
AW RN G HT L e 545 20 (S W2 . PRI L R LI . PR IR TR AR IR AR M 4, DL
i€ T I 25 il 5 A

58 T — BB ELBR B 24 I BOR WP AR M BET L, IEAE T B — A FEAN B AR AL I 22 27358 SO
FOUR. RIS, A BRFR P AL ORA VR % 1 5 Bl A5 BOR TR A 3 ARG K, ok 13— AR IR
LI A I BRI AR QT B A5 55 5 77 R I AIXEE . Dk, ASSC AR —ARTLIR R TR 46 i
ARALHMGHAUR (IR A A, FHIRT2ERUE, 5B HLREEE . SRR RIRIC. 1
ARFRE S ATBIE TR, BLEAH IR MR AR &5 B RIT 87, BRI LRI s et &
A TARGR L R & H LB R S RIFT « SRR TR ST 72074 5 BRI ok

2 BAREERE=R

2.1 BARESR

W A LI D S RRASE AR AN ™ R DA R P 75 SR BN T 3G, TPv4 ik 2 [ T e AR S iy, LK )
THAESH (IETF) B 20 el 90 FEARFFMEFK] N — AW 1Pv6, HAERITIT 10 5[] 46 SL it A
IPv4 B IPv6 [ AIBFIE L. B 1 T EAREL T 1993~2020 FE4BR IPve FOARBRIAT VB SR 1 3
BUR B RK 2.

JRUE AR BN RN S0 B X SE R P 0t JE T TP 444 1A% 48 EL IR X5 SR 72 THT I H 38 708
W22 Atk B otk ATy e PR ST RRAE IR B R, TERIR Y 20 RAEN], 3 EBUT LS
BRI IS T — RANTUH, Wi 2 Frs. B0E BRI SN LSO DL Ak 2 5 T B AR T H
HIRFFFE T R A TRE a4 TAE 24 b, 40: GENI, FIND, FIA, FIA-NP 2%, [AH, HAC, #HE %R IAE K
FARRIN X DA K T 1] .43 50 Jee T — AR LI 99 (1) S 36 38 8 A AR e 1A, BRI FIRE, 4WARD
A SAIL, HAH AKARI, JGN-X, RISE, #EH ) KREONET, LA HE CNGI (F—REB MR
TAE). 2012 4, WEEUFHE T A5 B ML IE RN E SR 7. 2013 46, (E K E K
R FERH B K R (2012~2030 4F) ) BAAfE A T A SR I 250560 B it (CENT), DA A K 4%
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| U.S. president Clinton \

| announced the launch of the | f—————— —

| next generation internet e e _, |NSF launched \
| research project and the | | NSF launched the research | | NSF launched the research | |the research project—| | NSF launched the research |
| construction of VBNS | Lproject—GENI ‘ Lproject—NetSE ‘ EhoiceNet J | project—FIA-NP |
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\TJEAH) gu&h?d%e?nt;m;ﬂ (NEFEu;chied th;esiea&hj‘ ‘hNiSFilaaniheH I}TC res;ara ;r(n?:cTs: 7\ ‘ NSF launched the research |
| research plan and built ‘ Lproject—FIND 1 NDN, MobilityFirst, NEBULA and XIA | Lprojects—CSR and NeTS ]
‘ the Abilene - — - "7 77— -7—-7—-7—-———-- -/

2 (MEMRFE) RET—REBRMREARREEKM LB % Rk

Figure 2 (Color online) The evolution of next generation Internet (NGI) and future internet R&D projects in the U.S.
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2.2 HEPpES

H 2014 F LK, ERERSHR A TERRAHERE. £ ST IE AL w0 I B G253 73 B ik 78
HIRIRR, WHp2e M AL EE =07 M, UKL 3R 6 5 SCHE RSN 3307 0], J9iRAG & F il
JEiE Y Rk R RE S5 2 4 AN B QUL AR sTER. AR, X PAS A 9 BT AT
)L R RS B AT B4 Ja R B R 2 A IR T R BB GH B VR R 35 AR B3 A0 ] oK Al
2, IWEHS BB 2 0A Jmy TR SURIROUL St 3 A J22 18T 5] 32 M S AH 9% T2 AT e v Jo B B3R O L
HiPE T A,

FHHE HIF —ACEER PSS R AR L B — A AE, Ak b g TE B Sl E R AR
. NEWKE, £EREE T 2001~2020 48] G HE B 5EEHEAR 1CT) KHEREE#ET 120 /5
HEFE W, 1CT SR 5008 2 T B3 WAHE M (uncertainty) PIZERLM (network ex-
ternality) M15E Xl & (crossing and integration) S54F {, £ 1L HF NI A W FT, RERS A ST
FRIAIT R B KB (4 3 718

MERFHHAE, AT E T EAARIAER T — RIS L F —AREIR R FLIR 1 2 B
BRI G LS A FHOR B 2 . 77 58 SN TR AR B R RAEE AT S, XA T
YU AL F VTR, AR BRI 7 BB 5 S L, S8 T A ST AR
FRE: BT, BT SR A RO 4R 2 AN L = A T — AR LI X ELIR T 4% S B R B R, RV R
IS N BRI AR R E, (HERZ DITFBONAA y F. AT N LR R KB . 5G Bahil (s . 220k
WL AR SRR 2 L T LI I ST Y I 2 v ) LR B A AR e AEAOR I ELER N 26 4 R R —AUH
T X EL I Y o5 BE A0 4 A0 4, B dd ik, BARiS e DA L e RS, Tk, M SRk, S g
RN TR B ERDIBE L RIEOR. (B2, A R BB A A B JER R 7= i, A
LIS AT BTl BIFEREE DL g 2 BRI N AR P A B AR . XA FE R EE 8 T LA S
BRI IE H AR TRE K E W STRGER, A BRI RYIE R R a8 R R,

W 265 SNERPERI FE N 11, S I EL DR DI 9% 10 T v IR S5 AT AT T AN AR R S B SS E R A,
MIHAME R D, H B EAEME. I H, XL SRS i g 2, eNsaA e, X4 B
F BRI R SRR T HERIR. B, LIRS KIBORIER 5 68 kI AE, e
RBUFERN . BORPRE S8R E, 25 280 22 G b RAT I 2 B 4 AH AR, Il S f= Al
FETTHIEEL AR O, ARSHUARE “Je S T o5m A< iming I BRI A MBI i3
FE TT AR B A B pE T ARH S BRI T HORFE S AL AN, R . & T
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R ) ELIR 73 A AR 7 BRSPS R T RS A K, R B EORIR 5 608 ) 5 75 i) < i
R

X AEARER TR LIRS AR QB BT B R BRI 2R G4 . R PER R SElE.
SR, ARV SOt SRR SEOR . B E SEE TR BB S TR 3 2R
MIZE X, MBS TR T 2021 EFHE MOV AR (AR TS 14) THI— 28} B
J7 I, A AT S AE R RN G L 5G B AEAE 4% F2Eh IR . T EIR . R HIER . KT
TR YRR ARG RS . H AU SE M 2% T KRG L. AR S T T, A Uk K
WAL QL RS WS ML (. Tk - ANZLIANER) ffeda. Bhob, HoR
I3 SR FE A H AR RN R U B 1 A S AT S BRI AR Q8 LT B T 58 XA RFHAE,
KBAEARTC 4.1 /N VELEHEIR.

A XA R T R SRR TR — BURFAE. BT TN B S M RRES R, ¥ RO B L VA5
T GF RIS, WRE W KATWAEHL BIFE B, PV R BORAIE T . drdEdl . SR
v TR E VRIS IR, FE T RO A R ), 7R AR AN SR AN R AU R
WS SRS, G BREM AR, R SHUE T XURENR, EREHE o0,
SERATBUN . Mk mR BTN . SRR, USRI 5 WAL 45 2 MhRTE (5 B, 45
FIZHHE . SCEIT T 15 BWETT . SR PEDETT . e PR AT« GBI SO SR 22 56 5 45 55 2 Rt 7L 7
PITRBTAL.

3 T—HREBRMEIKRSEXBRAREF ARSI

B FHFP B RE TR THEAREEHRRRR, AT 3RSz, IR T
Rtz Al B RIVER 3RS, M AT AT O O TR & R R K AT HEZE (precision) A1 [A]
# (vecall), i BRI ARG S ] 52 L ARG ZR HEME FF I — L2 06 B2 (10 K A B i

3.1 BARS XIS

LA E RN M FUIREE R, AT AT HAR 73 ST KO8 W 28 BRI S RE « R BELEE A
JSLFTRI S SR RE A SEDL. Ferh, B R 28 QU R 60 5 X TCP/IP 48 S8Ry it il 55 TCP/IP
ZRRA A S0 35 DO RGBT TR R 28 2. SCBR LB i H AT IR AR I DA R AR ELAT R I FH I 5% ) A 35
AR REEVERERZ TR AR R INREFTORMEESR. R 1 R T A SAIEAR 7 3.

3.2 XEIRREFREREE

MRIESTIRAT TE LR VTR WEFERIBAT R, BLE LRSS R, 42 58 R B Jm Fe & i e R Bin]. &
Jr KRR B AR SOOI, RSN T S SO R B AL A L R SR AR Al I RRIR S 2y
SRR IR, Br T OB 2 b, JEA BRI 0 (AR 2L BURIZOR 555 B PR Rl 25
(IPC KA BNHE) BRE LR 72ES (CPC RABVNEE) FikeR H I ER NS HE SR
BEAT TANFE PR A2, IR0 R S B R JE I HE R 75 SR BRI B E A SR R U (] (i ARIZ 5T, TR AR
AT 1 B Ja LA R, ISR IS ST RS L A e 2 MU ARG 2R 3K 2 18] ) SEEFR oK AR 5E

3.3 XRTHIRALIE K Git 57 HraYisBA

AR e L 56 [ e MRBUR T 1996 AR IEF(HR Y, BRI, A SCEH] Innography 4Bk A
B e, R BN 1996 46 1 3 1 H ~ 2020 5 10 A 31 H. N CHIRS T D4 I <3k

3
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x1 T—REKNEKREXERRTXZ

Table 1 Branches of key connectivity technologies of NGI

Technology field level 1 Technology field level 2 Technology field level 3

Naming
Resolution

Cache

New network architectures

Routing and forwarding

IPv6
Key connectivity technologies of . SDN (software defined network)
Key mechanisms
NGI NFV (network functions virtualization)

Edge computing
5G

Intelligent operation
Power management
Key performances
Extensibility
Mobility

Security

%2 T—REBMEREERARLRENRIEEREERSST

Table 2 Statistics of the globe patent application volume and legal status of key connectivity technologies of NGI?®)

Active patents

Region Invalid patents Total
Valid issued patents Under examination
Global 11056 5640 23814 40510
Proportion of total (%) 27.3 13.9 58.8 100

a) ERREFHIERRERGIHNIN P E . £E . EE . AR EE. Bt BA BRI WP SBIE . B
INEERAN [ G X L AATEGE T AR A M R R (WO) B E R (EPO) et S ib = AL 2 A
B I AT BORS T T2 21K L 0] R 2

[ A B A R ED AR E R E AR B EBR T E S X R EdE. e TR EIE N T
FIBNKI TR L I 73 SRR TEREAT 13— A AP S B 0 70 4% 0 A W NI 5 ) R i i ot
177 V9F (B0, &9F T Li Ming, Ming Li FI%EA]) 87 (X7 7 U528 FF AR 715 E, 5
FUIE A AN B BALRF AR ), 8 Il AT et B AT 1 IR AL B

BT RN BIATFSAFAER) 18 DA LA R s 2R, LA SEB i 2 M B — LK LA
NI RIS, TR P R =F ARG 20 TSR iE &, St orsiar 4 T ),
BRI ATT RIECE T By ] &

4 EFHEESH

A PRI IR LR R AT H] 40510 HEAK, Hrp—F UL EC@AT RIS, LRI &
AT HE R REOR, BT A AT BRI R A QIS ACGE R . LA RN A, AR 2
B,

769



SRR N AU IR BE a5 KSR AR LA ST T £k

=== Number of global patents === Number of CN patents Trend of CN patents to global patents
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3 (MERFE) T—REKMEKIRERAGE SR E L5 HiFpias
Figure 3 (Color online) Patent application trends of the global and China in the field of key connectivity technologies of
NGI

4.1 BFEEESH

ARG ) T R RS E A 3 s, ARG A HEEE B 2000 LRI IR RN, drlal 2
i 2006~2009 E KV G B G SR K, LA 2015~2016 R0 55 B, 2017 4ELLSA T R RE.
2003 4, FRE G 1 LRI 5 ARG R HEEE T 10%, RS RS FTEH2 2011 4E. 2015 4EDL
J&, AFTAERE R s S e A B, JRE LR R R & R R RS S RS, 2018 4R
IR PG AR R HE SR 1) 50%. MO A ISR ISR RE, T E LR i b Ak
LR G EIE RS T

AR, 1996~2003 3R], T 7E AR & BRSUIR A H A QIH SR IE B AR S & H g E T
I TA] bE A BRZT M 2 AE /0. 2004~2013 SF 2 A ST AU ER E LA g g s il g K, HAE kG
PRI T B 52 S AW T 10 4. Sl 5 4, FER SR RIEHE S8 ARk E R, R
R A,

AU EE AR 73 S BB R i A a B 4 B, ST 4ERE S 2R R E, 3 MR W
BRI ISR AR S SR EAHE, — D7 TRII 1 Y R 2% 28K . EORAL BNV REAE BoARBIE R
BT T 2 B 59—, AR T B ARR A B B A IR IRs 1, X DA
WAL R A b A 8 TR —HoAR 3 BARBIREE SE 0K E, 2000 4F DLHT, BN H AR LR
[ H TS B e R, HAE R AR B R 28 I 2 AR RN DBV e R I R S BT T
B, BREE TR K.

4.2 HimaHT

% S AR ) R R A I AT DX 73 R R IS (52 3R R A 8 L FAT O T T AR R M3
R LA I A 2T 0 5GE) ABARITE (s I 58 A s B 2%, 3R W B SR W R A )
BHNEER). & 3 #id 7 LG B R AT 5 RLR IS, RS EL S L RBUEER 85% 4
i, BB AR

ST ERAE LK KRG RE, TEL SEE . HA B H X E A4S U
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——New network architecture Key mechanism Key performance
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Figure 4 (Color online) Patent application trends of the globe branches in the field of key connectivity technologies of
NGI

%3 TREKNEFKESHEARLKEFHEREHE 5 LHERMBX
Table 3 Top 5 countries and regions by the number of the global patents (applications) in the field of key connectivity
technologies of NGI?)

Area of jurisdiction Area of source
Ranking Total patents Valid issued patents Total patents Valid issued patents
Area Number Area Number Area Number Area Number

1 CNIPA 14860 USPTO 4070 China 14735 China 3871
2 USPTO 10108 CNIPA 3897 U.S. 11174 U.S. 3719
3 EPO 3234 DPMA 925 Korea 3802 Korea 917
4 KIPO 3153 EPO 867 Japan 3199 Japan 608
5 JPO 3006 UKIPO 797 Germany 1454 Germany 317

a) CNIPA: * [ [E F AN~ AUR; USPTO: £EH L FIFbrfE; EPO: KN HFf&; KIPO: ¥ E AR~ BU; Jpo: HA
LR 5; DPMA: 8 [E LRIBFR)~; UKIPO: J&E RN AR

BRI JRy B R IR 1 ZE A IR SEEL L o AR T 37 A X BE O A R T ORTE, S 32
[ AR [ e BN BRI A A G5 I BR A AR X Ao

4.3 tLEBRIBEAS

Bl 5 A AT A BB B S R HEA AT 20 A7 1 HE AL FRIEHEAAF] (Huawei, Top 1) H12%
JHIAF] (ZTE, Top 6) 2 FKAVATH ERF2EBE (CAS, Top 18) ANk, FEE LA AL (Cisco, Top 2)+ il
(Qualcomm, Top 7)~ /R (Dell, Top 9) J4F/R (Intel, Top 10) £ E HEIGFIHEIRAF (AT&T, Top 14).
E BRIl 2y (IBM, Top 17) FIBEERZE (Juniper, Top 19) 7 KA NE. HE =2 HF (Samsung,
Top 3) Al [E BT8R 7L B8 (ETRI, Top 8) Nik. KK FE . (Nokia, Top 4) %3215 (Ericsson, Top
5) FIPEI ¥ (Siemens, Top 11) 3 FK AN A%, HAHIZ (Hitachi, Top 12)« ¥4 K (Panasonic, Top 13)+
HAHS (NEC, Top 15) HAHIRHELT AR (NTT, Top 16) Fl'E 1@ (Fujitsu, Top 20) 5 KA
6. BARFE A B P Z Sk ARAE B AE R E gt & BRET S, (HIEAAL T 25 2 BB
W EIHT AL /D, FEREARHOR S A b A7 b 5 HAth [ 5K B0 T 2% 5 [ i MV A7 AE R ZE .

T4 Gk TARSAUREE A E L B H AR E S5 LR AT BT Sz 3 R B 4
wEHEA AT 20 ALAURZ O HIEN. EE L HAFRRINHL X B0 B s N il ek, H CL4EkiE E Al
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5 (MERFE) T—RERKMEKIE &AM SIRE R RIEHEHEF 20 LABEIFA
Figure 5 (Color online) Top 20 applicants by the number of patents (applications) in the field of the globe key connectivity
technologies of NGI

NE. XEEHTE NEREAE . A XARAR A Ja) T R 2 A, AR ) T 5 JH A [ 5 ANt XK A =y A1
SO A [, 2 A A (A O B A AR [ KR S AR LA , 125 ] bl i B AR o 2 /0 56 [
FI A AN, i At [ ) R 2 AR LA AR A S T AT K LA, 45 & AR S, ok
Y 7 L BT B AR B BRI A 3 5 77 b B P AT 37 5 SR 45 5 A 5 L A AS T (b AN A3 Bl (1
B JIAARECR.

4.4 WUKXKBAADIT

Bl 6 it T AR SHUE AR LR RS BEHEA T 50 ML R BIN, REHE A F . H AT
7% (Changshu Institute of Technology). B H{HEFHL K% (NJUPT). bR A K% (BIJTU). g K5
(Hohai Univ). FEEF#FE (CAS) HilFM R4 515 BHE AW T EERALN 14 ALK ANH.

BRSO RN IR . ML FATT . 248K (Alphabet) #iFEWE (Nokia) S561H7 481
1 400 BRI ANEEL Hod, #4255 1, 2, 3, 7, 35, 48 F1 50 [ 7 Az BN H 5 LR 8 T 80K
A, HERR R HLE N B VMware AF]. HER 5 4, 5, 22, 23, 38, 43 f7H) 6 A7 & BH A HE L5
JE& TN AT. HEL P 5, A1 7, 14, 16, 20, FEFIEE 20, 32, 40, FEFIEE 43 1 9 AL AN HiEH
LR T ERIAR. HEAEE 12 (Fikfk). 13 (FORF) FHPIEE 40 (PMINGE)~ 47 (BRE) 1 4 AR
NHE LR E T r RS, HEA SR 17, 5156 28, 36 (1 3 AR BN B I &R & T s,
HE 2R 18, 25, 26, 28 [ 4 ALK NHIERLRIH)E TAa . HE2 15 23, 28, 15 40 1 3 Ak
BN R LR 8 T2k, HEA 51058 32, 34 R N B &R 8 T 0.

UbAh, HERZE 9 (EREIE) 14 (SKZEFRY . 27 (#0635 37 (XIMGHE) 1R BN 2ok B 3R E &
TR AL ASE AR R R ERER DI RS S E BEAR AR, #4258 10, 11, 18, I
HIZE 28, FEFNE 43, FEFER 48 IR BN HIK H Z0AF (Bricsson) . i E HL 7@ WM 7 f¢ (ETRI). 74
I'1F (Siemens)~ ¥ [E KEL K% (Kyung Hee University) 52 ERAIA A (Itron). iEEH{E (Orange).

4.5 EFEE ST

LRIGRIE (patent strength) 72 Innography & FIAHE R £ G PEVEA TR bR, RIS BRI ZER L 5]
B VRV Sl E R T A SR BRI AL T 0~100 IRV 1S BAR B RS XA SR AR AR
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®4 T REFMEFEESHRATEEEERMXEFREHEHRET 20 AIAHRIFA ¥
Table 4 Top 20 applicants ranked by the number of patents (applications) from the global major areas in the field of key
connectivity technologies of NGI®)

Number Applicants Applicants Applicants Applicants Applicants
from USPTO from SIPO from EPO from JPO from KIPO
1 Cisco [634] Huawei [548] Huawei [340] NTT [180] ETRI [552]
2 Huawei [319] ZTE [295] Nokia [321] Hitachi [177] Samsung [394]
3 Dell [309] CAS [275] Cisco [255] NEC [150] Korea Telecom [123]
4 Samsung [264] NJUPT [198] Ericsson [248] Fujitsu [107] Nokia [89]
5 Ericsson [243] Tsinghua Siemens [155] Nokia [89] QUALCOMM [88]
University [155]
6 AT&T [240] CQU PT [152] Samsung [154] Panasonic [77]  Sungkyunkwan University [84]
7 Nokia [194] Hangzhou H3C [148] ZTE [96] QUALCOMM (73] Huawei [64]
8 IBM [153] Nokia [134] Juniper [75] Samsung [62] LG [54]
9 Juniper [146] Southeast Dell [73] Toshiba [56] Kyung Hee University [44]
University [121]
10 ETRI [139] BUPT [119] Intel [68] Huawei [49] SK Telecom [40]
11 Intel [135] Hohai Univ.[104] QUALCOMM [67] Ericsson [43] KETI [37]
12 QUALCOMM [115] Samsung [103] Robert Bosch KDDI [38] Xerox [36]
GmbH [63]
13 HP [88] BJTU [91] Deutsche Telekom [57]  Mitsubishi [35] Kyungpook National
University [34]
14 Verizon [87] State Grid [88] Panasonic [52] Sony [33] Ericsson [32]
15 Hitachi [86] Changshu Institute of NEC Corporation [49] Denso [29] Korea University [29]
Technology [87]
16 Microsoft [83] Ericsson [86] NTT [42] Intel [28] Chungbuk National
University IAC [27]
17 Amazon [79] Xidian University [79] Orange [42] IBM [19] Chungnam National
University TIAC [26]
18 Fujitsu [71] Zhejiang University [75] Microsoft [36] ZTE [19] Yonsei University [24]
19 ZTE [66] Cisco [75] Philips [35] Canon [18] Hanyang University [24]
20 Alphabet [63] China Telecom [67] AT&T [32] Philips [18] Sunchon National

University TAC [23]

a) ARG AR E R HIE AAER G B 5 /X L RAT BT T2 B0 LR i 3

—E R R B, (E 2T K R B 23 A B SR e AR AL, X T L R A I RS & R 23 A
HA G ME. B 7 2 A AT 5 P ] A ) 6 1 5 L 7R LR A

WIB 7(a), HE LA AS AT LA 5 B AN =, HL AT AN, 70 73 LR e 9 B L M) R
TR G 3R LR HE SR 6.3%, 50~70 73 Z [A] ) o 25 0 B2 A FR S o 5 R E LA HE B R
[¥1 10.9%, /T 50 73 AR SR Z & A FEACE & 3R E LA HHE B R 82.3%. MSEHE, Wik 7(b), -
LR R R I R B 2 i) o LS [ R U I 173, AN TR R R X)) 4 R ER U SR AR R
1.

4.6 HEREINRIFEF ST

A SRATIR, TR ] [ A R R R HEA AT 10 ALE RS NN 5 B, BRAE g A E] Fl
PLIEIRA R 300 BRI HRIEZ AN, HEREEBE (CAS). HrE=2A7 (H3C). B4R (Lenovo)
i E R AEE AR (CMCC) A 10 frERHiE. 4R H AR ESRIELR. 5RE1

e
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6 (MERFE) T—REKMEKRERATHALIKEF HIFHEH R 50 LLAA
Figure 6 (Color online) Top 50 inventors ranked by the number of patents (applications) in the field of the globe key
connectivity technologies of NGI
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Figure 7 (Color online) Comparison of patent strength between China and U.S. in the field of the key connectivity
technologies of NGI. (a) Patent strength of CN patents; (b) patent strength of U.S. patents

BRECEATEG, [ A e i R ) B A S LA, OR BIREB LK (CQUPT) . {H R K555 Mk H i
THAEER]. X ATRE S A B ST I AL A B RO AU 5 A LK Bk = 1) [ A1 F 0
BT K.

4.7 BARHDXSHh
A GV EIEAR I 2R IS, BORT7 ZAMBR AL S MIEF AT ENE. K 8 Bom T
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x5 T—REBMEKEEEAGEKZERENIEEHNEEHEET 10 (AMBEIBEA 2
Table 5 Top 10 domestic applicants ranked by the number of external patents (applications) in the field of the key
connectivity technologies of NGI®)

Ranking Company The number of external patents (applications)
1 Huawei 1026
2 ZTE 338
3 CAS 28
4 H3C 25
5 Lenovo 23
6 CMCC 12
7 CQUPT 8
8 CATT 7
9 WRI 6
10 Tsinghua University 5
10 Fiberhome 5

a) 2R AL A B H e R SRR AR 2 A A R SR DX A B AT S 152 2. CATT: RS RHAERBE T
Bt; WRI: gCBCHE FLRL AT S B

—eo—New network architecture patents accepted by SIPO ~ ——Key mechanism patents accepted by SIPO
——Key performance patents accepted by SIPO —e—New network architecture patents accepted by USPTO
—o—Key mechanism patents accepted by USPTO —— Key performance patents accepted by USPTO

The number of patents (appications)

8 (MERFE) PEREEFITENIZEN S TRAGEZFIREHEEE I
Figure 8 (Color online) The quanity trend of Patent application in three branches accpeted by SIPO and USPTO

H LR 5 [ RAT B 1] 52 BRI 43 SR AR A 5 1) FR v A 2 50, 2005 A8 DR, 2 [ 76 5T 1Y N 45 424y
FEAR 53 ST A I A AT R 51 AN R R R B F, dnde Dham 2 03 M4 (NDN) A 25 o0 I 2%
(CCN) NREME ARG AR, BRTEZMLH]. 2005 FLLE, ESI . SRFIEHFHLI %
S DA O ML (ICN) BATEARBER FAIHT, [FIRHAE AR IR 2% . Hhhk 9Kl X 25 AR 55
5 i1l 93 24 537 14 X 24 R BOR FIE A Hh A sy 1 KRR

TERBENEE AR 232, em R —REEWN LG4 1) TPv6. SDN. NFV. &5 5G B 3hiE
fE A AR R AT H AR R LRI R, A2 N, NFV 3R ¥% 5 SDN 2 H A R IL A B
FAERE SN EICM TV TLICRY  PIIC ) 55 8- 207 50 4 b, 2 =i 4K /8K AR/VR SEHNL 55 AN ]
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k. BRI EEA LS 1Pva L&) IPv6 W4 I A AR SRS LA & 5G 4% Jg i i o
PR T RELR], A BRPIE AR, H2H THRELE NFV. SDN Flih St 540 BREE 55 %, LA
S AR AN AN ECE A, T EER ELE 275 SR BRI A G137 KT8 B KT 2R .

MR REHOR 73 S LR i 3RS, TRERA LR EER S, S b 38 I R AE X 45 22
A BARRRG L BA . N TR REAN Sk 00 S5 AN B . R R R N + K B,
b PO B 4 A ] SR N IR, I B AR ORIE ELC 22 4 . AT 5E . a9 R AN RIS AT SRR S i
BEr, TERC T SRR I 5 RECE AL S

WEAR, AR 73 51 NGB 56 5+ 13 W B0 53 SRR U8 ) 56 5 4 SR )b AT 20 . Q3 #5565+ 71 3 it
BIRLE T &R S N S e bR A ED I RNTB AL, REOS T GBI B RIBN 1 SE G0 5. &) 8
5 DA RN A O S B AR SE ) BB 8RR R 7% B IR AE 2R AR S 1 & RN (BB =
L RIBNAE LB G50 456 52 IR, BUE K 3 B IR AEZ AU 257 52 18R, AN [FS
TEAREANFE L RN, S RMCELREE 2D, BARR 8] 1R B AR L RN R 22 R
PAAAAR 2 [F] B PR B AR T AR AAE X BB I 48 5 22 0E.

Bl 9 IR T A S AT 2 N 25 ZEAA B R 43 S AR ER R B S B HEA AT 20 AL E R HE AT
G0 A, AEBCRAR AT, He MR R B UG, ARG, =BT AR PR, (HHE
ARSEN7E G THAFERL FRECH EA& T, BNz ob, %, hERERE . BRI RS EHER
SLEENFL BRAh, A TR RO S L RTIR R JE RIS R AR R VE T
R R S5 m B & R B E BCE thHE B AR SR, (A GE IS, RESRMBHFYIAES F—H
I ) B FEG 15 48 A 5 PRI B 19 28 ZR A H R ST RR A R B &R, 53 L R H A< A [ 55 [ 50 Hb
DX A7 A (1) 25 1) S 0 B R 22

Bl 10 JE7R T A SO LI BOR 7032 1% A IS SR H A AT 20 A2 &R G NSE 4 )
SN FEROREA T T, SN BUR EE R 25, DUEREEBITEIRAF (AT&T) &4l
ARXHA G, 78 & R EE 7 TH Z AR, g se A% oIS AU R0, = A 7 Bk,
LR EAN D, md s REBIEBRHRA R B (Verizon) . BE 2455 356 [H M AE R AR T
TR AT, T S E FEAR S AU S E LR S AR S SRS SE Ay, ShAh, W i E R
HAR MBI 5E 4 SN, TE QI £k, BRERZI, AEH% 1 Z R &R G5 A
Rl 20 4.

Bl 11 JEoR 1A TG B I RER AR 73 3 B LR IS R E HE A 1T 20 A2 B9 &R iGN ISE4 )
M. BB T AFRLRER AT, REF S HA TR0, THEMEERN. g\
FARNAE, #h. MR BT, ZA5. HEE TSNP & D8 1 G i s W%
Mz E Y B A BRI S 77, TRt ER = 7B 2 B s e 5 T — AR LR A5 AH G
BN Be 7 AR Ak F i L R B HE R AR SE T, W IR RS . EERIEHL R 2E . IR RAESE. ik
Ab, HAr, KRIE. ST ERER. ARG RERGEMHARS (NEC) ki &R s NEH
CAHR 20 4. FEFEFESRIGEREZ, JESRABHINI LS T — AR B & A O 1)
KEEVERE R AR TIREFA KELR, HEE . WM. H AR 5 E 25 E 5O X A8 3 7R 45 1 7 1 £ B
X,

UeAk, BT TR B AT B BRI ZE L AR RAS . T RE . R A, KRR AN 5, 6C M
2578 56 73 (M RN S S5 7 TR AR 78, S5 M FLIC P LG 80 &6 TR S RPE R T HL, Bl A B & AN ] A=
(1 G BRI, o 2 ] T Ak A AR A o )R B A, ARSRAT ML SE S v REAMUOR b B SE 4, 0
] 77 5 6 J2 T (1) S
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Vision (% patents + % classifications + % citations)

® Huawei ® Cisco ® Samsung ® Ericsson ® Nokia

® ETRI ® ZTE ® Hitachi ® QUALCOMM ® Alphabet
® CAS ® Panasonic ® CQUPT ® Siemens ® |IBM

® Intel @ Tsinghua University ® NEC ® Fujitsu @ Orange

B9 (MEMFEE) HENEREERDXFTEWNHERTE L0
Figure 9 (Color online) The competitiveness of top 20 innovation entities in the field of the new networking architecture
technology

5 EFzHHEBEG

Bz B & F B AN ME AR 5, B2 e (8 & AU B I & HAR. AR AR E A
18 FAEAR R H ORI Alb 2 TRV  PFRTRIRIZ, PASCBESE BT Ab R SEIN, [ Py 6138 T2 44 1) 2 )
ig IR AL (B R T 34T 2 Ak, A 70 B T 21 A5 R 5 B R & A s P s B

5.1 EINRHI

(1) BRAR. BRFAE 1986 FEpiEiy BHEH T8 1 &2 UG, IR T EARME H
ZRANAE PR, A PR N O % B MY (interior gateway routing protocol, IGRP) R # 8 % P i HM L
FFNZS ISL ¥ (inter-switch linking protocol and dynamic ISL protocol, ISL&DISL) B} & ILHHL
(Cisco discovery protocol, CDP) 4. FET-IX SeFAA W 1 FR 73 B B i 1O B 0], S ECR BRI AD M 45 1%
25 1) X 7 A IC VA AR 8 LA T T o s R A B I A X e LS AL A P L

2003 1 H, FERME 3 B8 5 8 OR BCH H X V2B m) 3 Bl 48 A 7] e HAESE E PR K £ A
Huawei America, Inc. fll FutureWei Technologies, Inc. $EAC1UFIA, HOAH3E ICT A AR 7= SR 2 —
. BRHRIEENRIL T 20 5 W5 BRI A A D0 AR T RIS 56 bR A
B4 5E4 5. U7 S8 15 84 BRI A& 4 — 0], RBEAT 12 5 AR ORI FH ) o A, Bz 52 A

T
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10 (MERFEE) XENIBRARDXFEUHERZTF IO

Figure 10 (Color online) The competitiveness of Top 20 innovation entities in the field of the key mechanism technology

M 2%, MR N B RS IR, ZR PR, 2003 4 3 H, 2 85%E 3COM A& HE ML 7=
(H3C) Aw], IERXITIF 7 RE TSR], s 24, BRSNS E - ERAiF1Ed.

(2) XEHFBRELAT. LHI TG AR (Interdigital Communication, IDC) f37F 1972 4F,
R RUEFTF AL EBR AN AF. IDC NEBRIBIN & TR S TR LA A, LA
Pz BRI BOR AR AR SR A R TT R, 1A TCEGBAE R GURH 2G, 3G, 4G ArdE R
FR K B B R R I, B4 [ 34000 RITEHFZ HI T FHL. A B0 AR5 i1 Al &,
AR A0 35 5 3l £ A B TG S A B B4« To BB 2 o s A AT DL R PR I 6 46 A A1
G5

IDC 78 JE A% rh i i SO R 5 A ke 4 R VA SRR BRI, Ee i, 2003 4R 5 Z L5 M
fit ¥ LANZBORFV; 2014 FFH =BT AFEE TRV 2016 F 53R AENZEE T VAT )
B, WO T A I A B AR 1 S R Al Hillerest Labs; 2017 4545 LG BB RV AT BRI 2018 4EU0H
THRFZ (Technicolor) &RV A5 2019 FEWY T -2 A 7 BIHE A K5 G1EE %

(3) VirnetX. VirnetX & —F BT 2005 £ S HBAL T 36 [ A A4IE M (1 FLIDE RN 22 A B A R
AH] AZAFRANERIFR T 2 &AM Gabriel B, EH T INEIAESA  TFEAL 25k
FUAGIRIIERH &) RVFEM S LA KAE. 5 Gabriel BEARMEL, VirnetX 932 B8 AR IE RIS
R b B R RBY, 12 HAR R R EER R DT W BB FE, 8 5e0 ML), Tty Brgde skl iz
PELFIVE AT R FEF).

2007 4 2 H, VirnetX REMMKZAIAR] Office TAFHRIL T AR KIFIT VPN FERLF, &

778



HEBYERRE B 528 5 M

Resources (% revenue + % locations + % litigation)

20 40 60 80

Vision (% patents + % classifications + % citations)

e Huawei © Samsung ¢ Cisco ® Nokia e Ericsson

*ZTE ¢ QUALCOMM *ETRI e NJUPT e Hitachi

*CAS ¢ CQUPT © Panasonic o Philips © Tsinghua University
*NEC e Intel ® Alphabet ® Orange  Siemens

Bl 11 (MEMFEE) XBMERARD XERMERZSF NN

Figure 11 (Color online) The competitiveness of Top 20 innovation entities in the field of the key performance technology

ZAIIA) VirnetX SCAF T 2 /G TR, 2010 4F 3 H, VirnetX FHIGEIRGER, PIRYFIATEIR1F 42
4.23 {2,376, 2010 5, VirnetX [F] {858 5% Wk 77 VL AL R 11 10S REGRIE T 'E M Face Time. VPN
A AR 4 ALH], 2020 4 11 H, VERFEEcH A RSE R BT IE AL VirmetX 5.026 14370, 1ELILH
8], VirnetX AHLRRE TR DA Avaya. PO TFEAT, LARZHI LIRS 2. KRR
A2 VirnetX 15 FIRHRZ AN A R SEARFF AR, Lhln: 224 RE 2 B R B 87 kR
A X 2% 22 A3 VB B2 1) 79 5 P 2 A3 44 1) 2 AT R 28 s 38 3804 IR 2517 SR 1) 2 4l il
E2INFE A S

5.2 ERZRA

(1) BERFEMENZSMEERATRBT. ITER, IEHR T W LR 5 N 48 2 [ 5T B i 5
F IPv6 N —ARELHRP S A JE 7R 2, RHE N — BB %0 W [ K TR SER =551 &, JefaRd |
CH— B AR REEM BRI . B — AR ELBE AR REEM APPSR 7T . “TPv6 8 SRR
S FERLHZRIE? | “TPv6 YR HE Ik 56 TEANE SRR & S SR LR L «— PO B 2% 1k R 4544 Hhdik gk 5)
IR 28k REEHE) « F AT ARG« “Hihik SR B IR X 45 22 4= P28 4k R 2854 S LRI 70 A <SS
AR AE 1) G bk % OCBRER AN /R0 S 2 UE K HE R . @i FRTE s, @i <R
Rk E IR RIS B (FITL)”, & H N — AR B S 30 R A& R 251 (SAVA), #E3) IETF lor®
T TAE4 SAVI, 5% IETF #aifE 7 I $2H “dover6 FEIEILIER A 1 “TRSBIFELIER AR, 581k
IETF [EBFr BB bRUHE 17 0 H FERRINBFH] TPv6 itk BEAZ O 1 FH 88 I B B, ARk O %
A FREIB T 8 4L by $2 HUB B — IR LRl X 45 2% Ak 2R BB FRER, 98 « R — ik 484
NS | AR RE BN A 25 S R RS 7R SR S 45 RO B AL R SRR G IPve
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N AREBME IR HETALE (MAZ ML) &6 SR FIE .

TE TR 2 45 o) 22 5 X 2% 2% (R AT 8 B FROATE L RRER OB RN L %, FR = BUBE L M SRS 9 265 |
FR M BERME AR L EAN S B B N 2 7 A R S, O CERNET2 M. 42[E 100 &
FrEie Mg B R BN 515 B2 B E R R B S AR E RS sh S5 BB F , ok T
R FAEE S B B2 H () AR RO ), S v 17 E8 1 2 Al 5 1, 9 Bl Brdn il 58 B 3R 1 T HORSCHE.

(2) EEXBAFT—REBMERKZZERTIZEILNE. L3l R F— BN BB &
B X TSI = (BFR “siif =) &mm F—RILBM SR AR, 7=, %, WSS & 1 BT T &
UK, TR — AR RS T 2% | IPv6 B FHAC T 70 % . BB BLERAF AL % . M 2 A E . T
LRAL IR AR W LB AF T 5 . WS IR 70 5 . 48 TRET 78 S S5 WA, P D6l BL RN 38 R 0 45 25
M ILFEZ 5 &, LIRS AAARFHAEIG T 2 AR RN, A4 IPve BH% . IPve T4 /#3)
A% IPv6 M EERE T R, LAK TPv6 TBIAL B &% 13 & BRI .

SEYG = BRI R TR P2 TR R A FE A S, — D7 T, NN N EBCEE L EC BRI IETF, IEEE
SEREAA S, ST S IRIE. S — 7T, R B S 4 LR A SCHE IR A 2
R RHIEAURA A0 A K7 2 I 286 30061 5 B8 2, BT 5 RITE 2 KA1 B R T A 5. thab,
Z1.200511034579.1 “— M SZBL— R4 I 28 i 55 AR R 45447 DL Z120130272130.6 “Hls (&% &
WZ% R 73R4T 2015 FFEF1 2017 4 E LRI T 2.

AR, SEE6 % T B VR T AR IR 4 S B BRI 2% T FE RIS, SE R sRAB B X «9737, “863”
G2 ORI R B SRR, TE M 28 4R ZR 480 AR IR AR AT LS B S5 AT 1S ZE B0, BRI e R AE el
BRER S IE A PR e ) 1 S5 S (E Y 2% rh 45 21 B .

(3) PEIRFFRITER AT, HEBZER I ER AT AT (BFR “UHERT) G188 T 1956 4,
AT EE 1 AL TINFHIENRE AL S TR AR, B0 T BB ROR SUSRH K
LA AR BT

THR TR AL AR BN CRA s H, RRETT & s B L R d2 98 A0 m, SRR 0L ik, iF
A2 PR AT 30 TH R AT A BRI B B w) A R R R SRR A AT PR A =) DAB 4 B 3
PR H T EOR ST AT H A8 1 5B B AR 8 i 1 e B Aol s Eh A ) T 3 S Ak, S A
2 /N S g = R8N VB (X (= AN s MNTIA D Ariw S il N VAR 8 Sl Py Ve 2 C /N
MRS, FTIETH BT AAERS. THEFTIAL TG, el s, by RIL. B8, Ml cse
PR P ML AL R AR BE A, Wil 12 Fiow.

R R YR B P A TR A RIE RO T A P RHE R ESE AR A A, TGS B MR A RS
&, WISCEBUR AU AL L A5 58 N NSRS 3 B8 5ok 55, B0 I e 5 & )7 BUR AL 5T N2
AR, NTHE TN IR AT A, et BRG] B — AR — Pt m:
ARFEF=FHE — G SO AR R T8 BB AR 7 AR A B P 1R R 56 3.

6 HRS5EIW

BRI AU TT R A M o M 2 RS G SR B, B T4 iR e L T AN ATk 377
B TR SR N AR AS R R OSSR & S SIS Sh R fa s A 3. 3R AR A 3 i gL 4k
FAA LAECRE R 2 M E K, EIFAEBORIER S 8K P S M E R, IREE A S8 R RE, &
[E EARSCHUAE AR SRHTTURATEEE H AR, B2 R — L 15 it

e, BEAEA T AR R ok B ANy, 5 [ A B b e ERE R R RE 098, TLBK
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Figure 12 (Color online) Pedigree of spin-offs of Institute of Computing Technology, CAS
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Abstract The next generation Internet (NGI) is the infrastructure and leading field for countries all over the
world to promote the revolution in the science and technology industry and reshape long-term competitiveness.
Moreover, it is a strategic technology field full of high-technology, intensive patents, with intense R&D and
innovation competition. Accordingly, this paper analyzes the key connectivity technologies of the NGI using
the research framework of patent navigation. Then, it clarifies the basic concepts and categories of the key
interconnection technologies of the NGI and defines them through interviews with several famous technical experts
from China’s universities. The status quo, competitive frontier, and future trend of patent development of key
connectivity technologies of the NGI in the world and China are analyzed from the aspects of the general trend,
region, core applicant, core inventor, patent strength, foreign patent application, and technology branch analysis.
Finally, combined with the showcase of typical cases about patent usage, some suggestions are put forward from
the perspective of patent navigation.
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