Dj2EA! - Him}






Ver.2019

A58 HEXNZ

1.1, TS TR weesessssssssassussnsonsssssnssssssssssssssssssassassasasssss 167
1.2, ZX BZEB} SER cerverrereessssssesssssssssssssssssssssssssssese 169
1.3, EZ8} H|T] Gl T|THEEI} ceeveereereesressersenssessensessessennens 177

2ihe| RN

R L= R e R - = 0| SR 182
2.2, FAH SIS} QI FIGE ceevrerennenenenienseiensessennsssesaeaes 183
2.3, 7|20 SEF G KGF e 185
2.4, IPR BZ Gl KOJ ettt 198
2.5 HZg} '<‘>'|_1§OP O1 FAGF e 202
2.6, QEANA SIZF Gl FIOF e 228

3.1, BEZSF SWOT A ceveiiinnes 232
3.2. &8 EZ3| S ZLH Q| EBRITDF cereeeereserencreeenns 233
3.3, QEAA ZUHQ| ZEXIKIZE cvvrerecrsrsisiersnsisiinsisiiinnnes 264
3.4, B7I(370E) S HIZI(107HE) Bt HZ ceveeeeeeeenenes 265
I_Il'é;l_?_|-9;_| .................................................................................................. 268
QJ_I__E_'?"_-{ .................................................................................................. 269
QII=()-| .......................................................................................................... 271

O[iEA - Mo} | X538 HIERKR 165






Ver.2019

1.1.

23 gl ol=Zel Je2ES 5250, MIEXM o2+ SDN(Software-Defined Networking), NFV
(Network Functions Virtualization), HE 3 X|s 7|&, M X d/A|2+-&

X
o
HESA 7|, WEYD 7= 7%, MEY 7|, RN ANA V| 52 ZUNoR TR

Al
(i) (=}

or
(i
fire
[m
o
lu
N
)3
rlo
A
or
N
=
10
N
_>'|_.
=
1%
1o
OI:I
plat
o

MEZ 9l BEc= AIBY YE

i3 HESRZ 7|5, IA

(SDN 71€) Alo] %23} dloly #% TEe Beste] 294, 9Est e WEga
gule A5 oM AT F Yt AFY APIE AF, RZEdoHoR YEY
A2 g Aol 5L Z2aY ¥ 5 AR FORA GId FEY ANSE AT

52 5602 =
H258 MENY BHL TET & YES Fhe )
(NFV 71%) 520 AliEo] AHgsta gle oo MEND A2 15ES
Sodol A8 U BH WE MW 5o BAA 2ZEIHOR FAA Ao
2 F7} FeHER HRAE %

MEAZL A% %) AATET 2e AFAF 71ES BEF 42 94 29 W42
o MENAS AFHOE TG HA)RY, Aol B L LAZEHIA 5

=% e A%

AR QANZ-BHF MEYT 7€) H8 HA UEN=

2EgH, Holy F713t § wuYd Az-Und 8 dF-F8 % AMHIAE i Egiol
AR FeHdAME A AA AZF Yol AEsta MEYA o A= T8 Efgs
£ Qlo] Agd F U=EF o= Vs

(FA FERFA 71g) G SAS As) FAF g5ty S4S ol &3 FA dzo FA
%5 7] H(QKD: Quantum Key Distribution) 7|2 &322 4Ae] o] ofd FHIEE

AEste V&

MEAZ F& 7<) 7I1€ TCP/IP VENT 7Ied=s AEstd A2 MEYHD 72

#43 VIeR V€ S2EVIN MEYAF 2pEs d JRFA UHESAD Ve =S
A ] hvA

<
AE2E FYstal A4zt mE 7l de Vles 24T Ul

Rl
d

A= HMESAA s

O[iEA - Mo} | X538 HIEXR 167



ﬁ ICT Standardization Strategy Map

Controller

e Mﬁ)ff 3
) g
TDM/WDM/RoF

TDM/WDM/RoF '
AW A 72 SEMUMYA 7=

xs¥ UEND 7|2 He=>

168 ICT HE&=3H=f Ver. 2019




Ver.2019

o
Y

SDN 7]%&, NFV 7|&, MEYa A% 7)

& S
AN 71, HEYA 72 7E, AEed 7

4

o
D)

ofr

ol

=

[

do

o N
N

iy

=
=
o<
=

Or
X
N
oL
o

i
of

>,

~

S

i

12

o

o, ft

<

4o

o ox
=
N
1y

o
o

2

SDN $8¢& x==zagstr]
T ¢l SDN HES =9 A4 &%
%

0,
o
5
2
I

g
X
i)
>
4
0%
o
N
" Y
a
ofy
)
o ok

A% 71€2 ¥As 24

1% NFV S8 &0] sgsh= MANO
Fal A9S 9% 24 NFV 8 3
! NFV A9 7= 44

287G 3 FE PR} 0)F

Ho
ok
wn
)
z
"
sk jxé X
o
ye
ofN
d rﬂl
L
ol
ol
o
[z
Ach
¥ re
oift
~
o oly

N
o

- (NFV 7]€)
AE ol =~7]E, EH
MBIz 7, 9E 9l

- (MEAZ A 7)) MENZ
TAHeE ddEstr] AT AdEA

o
<
Z
=
<
m
__&
W
X
oz I

R
X
=

oz
fols
Mo
op
O oX, +
o %
H @ =
N
)
O>’

o
N

Y
d
>

Ir

N
olr

g o
1

g

J 5
z A, &4 5
A 7] 938 L2~L4 7]%F v >
C(FA AEFR VS A G Vs, A AREA A 2 QS Vs, A 7Rk AR

o
4
5,
°
P
)

B
X,
r2
~
>,
o
ot
o,
ofth
=
{rmt
o
> W
N
oo
=
I ©
o
I
J{m
o,

of
>
o
D
N
ity
fru
{A
o

=
[
e/
m
e
~
“
N
ri

TCP/IP UESAstes AEstd Mz JETA UEASA
s MEYDA 7E, A8A 2A R 7|E AEAI|N AR

~
v
of
>
N
2

2
.
)
iy
fru
iy, Mo
o

=
UBE
oL
N
“
2
[
fu

=)

A8 FAAAM LolA L271A1 9 AF . 2R TeEH

3k K
- folr ofo
oy O
° oN
£l
R
N o
N 29
@ obz

o % £ 5
T K
2 =
K
1
[-'O
o,

P
o
N
of
oh
N
N
>
&)
2
ofo
ol
p:)
N
i
[
WE,

=
[
il
Y
of
g‘h
N
do
12
X
[
N
)y
fu
T
d HE
_0|L
£
o
il
do
:IOL_:'
o
N
o
&Y
%
N
)y
i)
e H|d

o

) _l)%
I
~
)

N

oo

3L Converged PON 7|& % 5G AHIAE 9% ofd=1 Hnld FJH
3

T 7E sog 44

)
SSR=
o
ik
f

HN
ot
o
I
%,
o
o
Ho
N
)
z
N,
v
o
17 (ol
>,
jut)
o
X
=3
MN
e
%
N
(N
=
o
L
-
ofy
fut)
_I}i

o
T
o 2

-0,
e X
oy M
m = yo
Z HN
ot
ot
I
o
°x
o
Z
<
~
>
flo
>,
i)
)
Z
sy
<
ox
oo
b
il
f
ot
fo
-4
o
rr

o ¢

5|
<

=2

b

o
6 o

~
S
il
o
> =
hj_%ioto
>
e
<
>
N
O

SS R}

ooy o o oy 2 oo>
oft j; ke
m
Jo o
s
o
o
N

—_>d‘,
B
MN
b
>
N
% 4y [o

I
o
H
-
X
N
Wy o

=
(m
o 12
o2y
(? Y
45
\Z/ ofo
N
My g
<l
N
X ok
o
rr
<
)1
—
wn
N
2=
>
e
_l {0
=
m
o
oy
)
o
Z
o
o N

AL ol (B ol X HT ol
o
AN
o
o

oy
(o]
-
H, o
©
ot et
o2
X
N
2=
ue 1o

>,
oX
e
ot
=2

o ya
)

O[EA - Mo} | X538 HIEKR 169



ICT Standardization Strategy Map

A% AENE 2 EFHL ALY 5 s ARFANENANET A4 52
AG 7es T4 158 dEoFE AA. ALY 7L A4 253 717 & dAd A F9
A4 QAT AL EF 2o AS FRA S DU BELS Holt 1EF AAY BAE
7w, 7] 2 Al AR Eu VEs T 3253 d5o0E HAA R dH= Ve
e Auz R B Az A6 e a7 2 Baygol wohyel wh mutd
FoAA 2z 71 ohd e mutd FAH L NES FH HFS FRoT HY
Iz =X S =
£zs 2= 53 42 Torget |=EM 22
- o o T
HE®Z ZHle 7|lss Holg = A= <leHol
A2 HZE, 2ZEHOEHCR HELYZT 7|58 =5
oz ZZIOH & £ A= Mo E{H 0| A(SBAPI:
Southbound API)2F SDN Ztx[ofAM el Hlolg M&
3l olet ZEHE U ESRZ Y5 Fos ZE/AMY EE ONF
SDN Fof/elolgf | ~ =T E=T EE ONF) . ONOS
M2 3l xx| - NetConf, gNMI/gNOI, OpenConfig, RESTConf & oDL ’ ® 0
=3 7|2 SHAMEHE BF (IETF, O_NF,_ ODL, ONOS) ETE Netbonf
< - 4-L7 HEKHZ 7|5 F4&tst 2F (ONF) IETF BM ’
- P4, Stratum § =212l E Ho|HXME EF
(ONF, ONOS)
- SDN Switch/ Controller A& Al™ 7|& (IETF,
ONF, ONOS)
- CORD/ONOS HMgtd Ald 7|= (ONF, ONOS)
CtE A&/cts ool SDN WER IS =EHaMs
X|Hs5H7| 2/ SDN &eigt 2 o|F/elHA| HER A 2t
Sl0|EE|E ¢iZT|E, EMAXE SDNo| Fx/mdal
ClE{Ho|A Z|&2} Mof/ae| 7|&s EF
SDN - SDN/2 ZZ 2 ?/End-to-End stol22|= J|& IETSNTFE’AS
7= 3 £x EZ (ONF, ONOS) ETE CAMD
SDN Zedgt gl - SDN CIEHESm 94z « ETE POE’
End-to-end 2uig{ol/oto|zeo|Md EZ= (ONF, IETF, ODL, TU-T SG1,5 ® 0
slolEE|E odF ONOS) WP3 Q12/Q14
HEAHS 7|& - SDN oyt ==2Hlo|H M5dE 7|z EF ’
(MEF/TM Forum) OI\IA\I%Fé
- T-SDN #+= % MH|A Z[&= (IETF, ITU-T, ODL’
ONF)
- T-SDN HE<2 3 HMof & 2| 7|= (IETF,
ITU-T, ONF)
- ODTN & 7Hel/2ald M&Y 7|2 EF (ONF)
SDN 882 AZEfo Moz =zJ:2dsty| f|&
QIE{ T O| A(NBAPI: Northbound API) ! o|2} st
SDN 2& olof, 45 =7 A 7| BF ONF,
elE{H ol A - SDN 82 Qe Ho|A E= (ONF, ODL, ONOS) ONOS, ® X
NETES - UML/OpenAPI/Core Model & &/ OoDL,
F=ME T|= Hole{2&al 7|& 2 Yang EZ (IETF, ONF) IETF NetMod
- SDN Intent/210{ & ™@WAM EZ= (IETF, ODL,
ONOS)

170 ICT #&3FH=Y Ver.2019



Ver.2019

o o - Target |E =3 =3
B @5 s B sDos | 54 | u=
HEl NFV ZH 2t Mu|A/J ASE XY 28, U E
3 &2lolal X|&, dXl HFE, Jtast 282
25t 22t = U o|EIE(Clould Native) 7t&ts g
[ 2l/zlo| A Sof s 28 7| BEF
- el AO|E MH|A X2l EZ= (ETSI NFV)
- npF/dzl/zlolMA E&= (ETSI NFV)
il S ETSI NFV,
SANFY 22 9 ,\T;;)T_ Holel= e stast B (ETSI ETSI MEC, | o
MEl= 71 ~ NFVolMel oix| HEE XY EE ETSI NFV, ONSENS\/SM'
ETSI MEC)
- MilAa 2 HEQZ £2l0[A F (ETSI NFV)
- ZXNXA HAAEO|ME EZ= (ETSI NFV)
- MANO, VNF, 7tab AQIX| 7|5 7t&35}
(acceleration) E& (ETSI NFV)
- 7}2k3t Enabler for 5G A&l ®ZF (ETSI NFV)
HE| HIHES UWERZ 7|5 7hatst &d| 2 AZE
Ao 2 A4S 23H 3 MEd StHof| 7 EE AE
e 2&
I - MANO A5224 A8 EZ (ETSI NFV) ETSI NFV,
NFV NFV Al 21Z - MANO 2Z APl ®M3M A" EZ (ETSI NFV) |OSM, OPNFV ® ©
J|& - MANO M5 A& EZF (ETSI NFV)
- NFV el=zle| gixjotzl 2 MsXx SYUH
EZ (ETSI NFV
HE®RZ 7l 7ids =Zad3odAMd 28 =2
A AEI(OSS/BSS), 2H AERIO|E(NFVO), 7tat U E
A3 7Is(UNF), 7t4F HERF 7|5 Z2[XHVNFM),
JhaF el=2l XFA(NFVIZE ele{molA =& 2 ahd
QE APl BEE
- MANO °lE{mo|A EX EZE (ETSI NFV)
- MANO API &2t & (ETSI NFV)
oleiaial~ |~ MANO 7|s83 X& 24k lEfHolA EF ETSI NFV,
ng{lmg);::ﬂ;”%_ (ETSI NFV) ONAP, OSM,| ® X
- MHla 28 2 MEX 71 ZF (ETSI NFV) OPNFV
- NFV 29t BZ (ETSI NFV)
- WES3A MHA 2 UNF MAIZ/2S EX
(ETSI NFV)
- HEQIZ ME|A 2 VNF &2ZEQ A=
oolE 2 ¢asol=E E= (ETSI NFV)
- MH|A/JFMRRY Be| M Xts MY, =,
2F WIS EE (ETSI NFV)
HE= 7|59 E2E A3 2 XsstE 9
LTFAIE 2 |F=HolA EZEI ASXs 7|Hbe
HEZ Holg &4 7|l #+= % ololg 7|gt
A (Policy), closed-loop MO 7|5 &8 Z&st=
HERF Xs 7|22 st &= = 25
de | yegya xesis | - HESQ 3 E2E XS5t LT AIS & (ETSI ENI, ETSI ENI,
_ 2 ETSI ZSM, ITU-T FG ML5G)
SIE] 9lst K=o~ _eela xSs SxAolA B ETSI ZSM, ® o
s | 2FAE & &#x - S el T e ITU-T FG
P g (ETSI ENI, ITU-T FG ML5G) ML5G

- HEYI AS57E ZeYYa P EHx 7z
EZ (ETSI ENI, ETSI ZSM, ITU-T FG ML5G)
- dEYD MY I 2EY BEF
(ETSI ENI, ITU-T FG ML5G)
- HEYD HEMAEY dols 2T o 24,

st Tz EZE (ETSI EN|, ITU-T FG ML5G)

O)KEA - Ho} | X558 WIERKF 171



ICT Standardization Strategy Map

T =35 =
£z3 2% £x3 U8 JC bt Bt
- o o T
OIZX|S 7lHte] WES ST HolE B4 75 U YE
93 x5 7|& MES 98 sty lHmolA 7
. 3 MEodal FF
a2 BO0 | - dEda NsA) 2RBeIALY MANOZ | ETSI ENI
ol et ol & 51 A= ole{Ho|A EFE (ETSI ENI, ETSI ZSM) ETSI ZSM, ® X
S - HESYS x5 7|5 ME/MolE 2HY BF 3GPP SA2
< (ETSI ENI, ETSI ZSM)
- W EYS Holg 24 J|S5 (NWDAF) EX
(3GPP SA2)
LAN/MAN 22| Ha|x|gtolA Mx|led s & SHel
xol EMS 75l HE U MY HEYT Eof
(5G Z2EE, AUIERE AEX S)oilMo AlZk-
0l Zts AMu|A KBS 98 L2 Ethemet 7|8 AlZH-
ol zts U ESZ(TSN) 7|& BX
Ethemet 71%F | - AlZt £7| EZ (EEE 802.1) Eor 282;
AlZb-o1 2t ~ AlZE-QIAl A3 EE EX (EEE 802.1) Ec Toes, | @ 0
HESZ 7| - Afo|28 7Y 9 mYY EZ (EEE 802.1) AV OPEN
- =E2 9 EZ2|A EZ (EEE 802.1) ’
- Zalg =z|dM EE (EEE 802.1, IEEE 802.3)
- 2ol =l ME EE (EEE 802.1)
- TSN A of/z2| EZ (IEEE 802.1)
- TSN Z =2l EZ (EEE 802.1)
TSN ool o2 3 AlZ-0izdy HEYIS
X x| o/ stabslz{Lt P ctate mEst P 2h9El 2ol
Azt BoistE AlZb-olZia AMulA HMZS e 13 P
gff EE MPLS 718 AlZ-258 U E9Z(DetNet) 7|2
'?'-IE_ _|_‘:‘ o al (=2 N i =
712 IP/MPLS 7| gt ~ ;j‘g; ;;E{'F;”ﬁ 2 (IETF) IETF DetNet,
Az g i e R IETF CCAMP,| @ o)
HWESZ 7| ol el aeold = (ETF) IETF TEAS
- MPLS 7|4 A|Z--2t88 Y EYZ EZ (ETF)
— P JlE AlZ-EtEE WEYZ EE (ETP
-2 EERX M8 AIZ-HY UEYZ EX
(IETF)
- DetNet M of/2t2] ®Z= (IETF)
- DetNet 29t TaiAtgt EZ (IETF)
HES T SEHAMB/EHNZE MX|o1/DAlZ|/CE AER
UDP 7|t Hole &5Al2 98 L4 UDP 7|8 ZEkzb &fx|od
zert xixlel ojojey | MO B IE 2E ETFQuUC | @ | X
T e s - XA o DMz HAH MY EF (ETF)
o= - HoL 222 gi= cts AE2 XY E= (ETP
-2z 7z o =2z Mol EE(ETP
UK MEEAS UK A YoM AEI|of CfE
oX} 7| 28 QKDOl et 7|2
= E ETSI QKD,
wxt gtaat ojg | QKD TEEL TE IS ETSI gsc ® o)
- QKD2| QlE{HolA J|& o1 Seoy
oF X} - QKDel Z2EZ3} @ TAlE
Ho - %X SATMe AEHE 7|
st UX HEEAM E AlE, AZ 7|z Y EokM
e Azofl it 7|2
UK MEEA AlY | - LA EAY AY AS 5 PHE AS J|= ETSI QKD,
9 olE sz | - Hob 27AlET oMM ZHE gerscer | P | ©
- Hob IZHAH T
~ R} AXF Y AXL TAH 24 AlY Y FH

172 ICT #&3FH= Ver.2019




Ver.2019

Target ®
SDOs S

S

FH
M
Tor
0%
i
K
M
fol
M
- Jon
09k ofy
Jo oA

&AL Tkl HESA aXtel FE I OH
Sdatoll et 7|s

AL 7|t - A} 7|Hke] FEAZ| T= ETSI QKD,
HESH &% 7l | - A Y] Vs JTC1 sc27
- LA MM TE
R = e P W =4

e
O_L
i

HE Felo| WEZE J+ssH s Name 2+ E ot
z9dol sigste 7= 7=, HUESZ ZEEE
BEL dE F4o HESRZ MHAE fF HE| ITU-T SGI13,
HE 4o UWESRZ |Zl=0 et B#F TU-T SG11,
(ICN)Z|gt &4 7l= | - Name 2t2€ Zl= (ETF) IETF BIER,
- IP2Zt ICN 22 7l (IETF) IRTF ICN

- oltjof MH[AE /8 ICN & 7= (ITU-T)

- Xsd WESRZE 98 ICN 88 7I= (IRTF)

P2 tial MOIHE AMHEXIE 0|85 &4 2t2E
Z1gte] MOHE 2t2E 7Z|=zt s oldE ALS
SHA| 2= UWESRIZ 20| 7|Hte| A[HXY/E7 0|
o=y 7= IETF SPRING,

- MOME AHX J|gke] mfjzl ME 7|= (ETF) | IETF LSR,
- MOHE AEXE Z2{2(Flooding)st?| ¢ &t IETF 6MAN,
4 E 2tee Z2EZ =% (IETF) [ETF DMM
o3 - UWESf= Jtekat o ols4de XS fE
AlHAYZH 0|8 of=ald FAHO[AL =HE

e i
712 (IETF)

£ >
N E
™=
m o
NN
Uy rx
rol

-

2
Zol Z Aol A oA
xled ol tlole M&S Jhssti st HEHZ 7= EF
HEIZ(DTN) 7|gt| - DTN HE Z2EZ (ETF) IETF DTN ® X
st 7l - DTN 7|8t Hiol& M& S Mu|A AHX} J|&

AR goin WEYIHES

o3 ZAHOIHE SENOR MoBD MUY =

Al XL/ 27101 H HAolefe| HAE idst= 7= IETF LISP,

22| 7% - MgxHzAolE 2ol Jlge w3 M J|E | IETF HIP
(IETF)

- MgxyzAOE 22l 2 HE 7% (ETF)

100G ol &= H2lZ OTN Alzef Fu7|7t5 olHU
MSE HHZ MEsSI, 100G OTH 2SS E 40km
ol M&StD, 100G % 200G, 400G olHYl ASE
10km o4&t M&st= & Ethemetzl OTN AMEE
gz Arelz M&s5h7] st 7|=n =2aibgdatof
Z M stE OTN 7|&0 &5t 2&

- Flexible OTN (ITU-T)
Flexible Ethernet (OIF)
- 400GE Y2 E 10km ME (IEEE)

10km o4& &=2[AZ 50 Gb/s, 100 Gb/s, 200
Gb/s, 400 Gb/s ol 4l 72 (IEEE)

OTU4-Long Reach (ITU-T)
- Mobile-optimized OTN (ITU-T)

IMT2020/5G X MY FAE 2 E4
(ITU-T)

ITU-T SG15
WP3 Q11,

IEEE 802.3,
OIF PLL

2
ut
=)

o H

0% oo

oM

N
N
[

N
>

O[iEA - Mo} | X538 HEKR 173



ICT Standardization Strategy Map

o o - Target |EZ=3| =F
B @5 s B sDos | 54 | u=
CIXe M&ate| ot™d™Mol &tnl ol S4, A2
olal mijzl MY & ™Y AL SU|IE HRZ st=
SEES 2T & Moo == izl ME2 J|gke
71 Foe 2 A2 HE 2o V& BE BFE
- Azt 2 Fole Meg 2 S71 AE Jls ITU-T SG15
ool 2l Al EE (U WP3 Q13,
S oo ola - eEEC Etoley 4 EF (TU-T) IEEE 1588, | ® 0
T-GM Etolel EM EZE (ITU-T) IEEE 802.1,
- T-BC-P @ T-TSC-P/A Efol2l EA ZZ= (TU-T)|IETF TICTOC
- 7] OAM 2TFANE EZE (ITU-T)
- PTP 8™ 3 = (EEE 1589)
- gPTP EZ (IEEE 802.1)
- PTP dlE{=2lo|= ==z atel EZ (IETF TICTOC)
OTN, MPLS-TP, Transport Ethernet, WTN &2l
FMetabo A @ Fof Al 50ms olufel E@fE =T| [TU-T SG15
Mo ms g |J1EO ME EE WP3 QY
el s -~ MPLS-TP ¢l 58 (ETF, ITU-T) Q10/Q14, ® X
- Transport Ethernet &+ 7|5 &% (ITU-T) IETF MPLS,
- alclo] A& 2sEA 712 (TU-T) IETF CCAMP
- et S HEA = (ITU-T)
WDM/ROADM ZHle| Z EsAZH, ZoiHE | TU-T SGI5
9E, oE A9xlo s A5 S8MES EIED| WP2 Q8
N WoM | edel SEMg Tshs WOM Jlgtel W] ITU-T SGI5 | «
Mg 7)s o Moy J|sof pE EE WP3 Q12,
- Open WTN (ITU-T) Open ROADM
- Open ROADM (ITU-T, Open ROADM MSA) MSA
MX|d 2o 5G AH|A 2 & Mu|AS 9|t
s M ZAMA J|=(HSP)
- 10G ZHE7HH TWDM-PON 7|& EZ (ITU-T
o mbou Al NG-PON2)
Et”iéﬁ“'— - GET 2562 WDM/TDM-PON 7|2 EZ (IEEE l'fgifé-% ® 0
NG-EPON, ITU-T NG-PON2+)
- mEE 50G2 PON 7|& EZ (TU-T HSP)
- M| 5G £82 9l P-t-P ZAMA JB
(ITU-T, IEEE)
olzo] oM 5G AMu|Ao AEE HMZS 95t
ofgZ21 ZHie |otgt=2 1 Y| 2AHE otE|Ll (DAS) ZIE
oM A T|&RoF) | - ofd2 FESA 7|2 FH EF (TU-T) TU-T sG15 | @ ©
7 -oldza ZasAl JE Y 28 (TU-T)
olf Af| A — — -
J1% Siflol & QU2 M35t st =38 &7
Atak 7l
Abolol xlal |2 - 5}&8H0G/AHE25G PON Z71& E=Z& (ITU-T ITU-T SG15,
BtenY s XG-PON) eee a3, | O | *
- oSk 10G PON 7|2 EZ (ITU-T XGS-PON,
IEEE 10G-EPON)
G-PONT} E-PONE Erelststy| oiah Zoiu2 7|%
Converged PON 7|2 | - M&+&AS 74 (TU-T, IEEE) TU-T SGIS, |y | x
- 22|45 72 (TU-T, IEEE) IEEE 8023,
Lo ma |OIEHRI VI BT MEES SlE B EdAlY V|2
OFEE:;l;OT“ gxst IEC TC86 | ® X
-otg=z2a ZEMAH A BZF (IEC)
<EZEst EM>
O Mg, He| & @ : F=AHOA W LFAIE BF ®:7s £ & == 5

(=} E
®: Z2EE, AHHOIA EF

174 ICT #&3FH= Ver.2019




Ver.2019

O F374 %

- Ver.2017(2016%d)oll A= SDN/NFV ##¢} rlsfulEQT w32 v 2¢do] W3y
SDN/NFV £33} X Ver.20163} H sl =LA &

3 qze} 5g 7]

&

ol
09{3
o
e

Ak 2y

s

=

HEAD 7l &9

SDN/NFV #3}¢} 1]

FHEF 2 ELE T

SDN¥Z NFVZ Z7+Z235}HA

=

71¥& SDN¥}

71 H e

H Transport SDN 7]&, Azt B4 WEQZ(TCN) 7|&, 181

EfA 7z g4l 7s Fokll F7H. 53 574 BAAET e
A 32 53 DIN/ID-Locator
U EYZ(DTN) 713} 4HA-9) X 2H(ID-Locator) £8] 7]1&2 A£3}

3 7137 PON 7|&<

H%E glo] SDN, NFV 7|& 2 &
& AR J|EHSoH, rlHEYT EFolA oA H U
Aol dzFo] 2AAH A, AR FrE FdE5L glon 7]

, vl

52

2‘@/

(e

ol

otk
i
=2

T

NFV &5
E

el

54

SDN/NFV Z3#¢} v EQ]a 342 vbd APHo| od
3t 71EES ATE UEHIT N2 ooz 55ty FR57=2

3lal SDN/NFV 3o A = SDN, NFV 7]& o WELA A5 7|&°] AMEA F71E4A
on, HHPUEYA EFHNAE AAQA/A-FBE 7IE, A AT 7, MEHA
TZ 7%, 5 A2 Zlso]l AT HIAA, THY BT EFHNA FE =H

SR AL Tlsol AMEA

<M =™ EFs| st2 d|DE>
« Ver2019 Altst=
= Ver.2017 Ver.2018 Ver.2019
SDN Hof & z2|7|= SDN Hof/dlolgf XM&
SDN HlolEf M& 2 =hx| A Fost 7= SDN Hoj/clolel Mz o
=Als} 7|2 SDN Ale 7|= x| E=As 7|
- SDN AlE 7|&
SDN 21 & SDN %2 2 SDN  |SDN % % End-to-end
SDN End-to-end ¢35 & End-to—end 9= slojlEHE|E AF/
stolER|lE dAET|= stojeElE 7|& MEAS 7=
SDN 2€ ¢le{molA 2 | SDN 28 2lgmolA
MH[A FAME 7= AMH| A FAE 7| &
NFV 22| & .
N oo N SANFY 28
HAAEROM 7|= NFV 28 2 MH|A J|& ME|A 7=
NFV ol=a} 7|=
7= - -
NFV & - NFV Alg 7|2 NFV A8 7|2
NFV 7= 2! olg{molA | NFV lE{#olA 2 MANO B
7l& 7l&
. _ HESIA XsztE 2
i - - Fx7012, 27AE 2
7= A= px

O[iEA - Mo} | X538 HEXR 175



ICT Standardization Strategy Map

T2 Ver.2017 Ver.2018 Ver.2019
Ethernet 7|8t A|Z+-01Z+S
X X4/ HEKZ 2|&

AlZh-2tE
Hega 7%

AlZt SH U ESA(TCN 7=

AlZh SH U ESA(TCN 7=

IPIMPLS 7| g AlZh-2H &
Hegz 712

URATEA I|E URA ST SAI|E AR etk J|&
UX HESA
J)e oUA HESA AE o
elE 7=
CN/D7|HHE Al 7|2 M ZA HELA(CN) 2 M HE/Z
- (ICN)Z|et 841 7|&

HE3 7=

DTN/ID-Locator 22| Z|&

2 W EI3(DTN)
71&

N

|'O

Algd X|-2| x| XH(|D-Locator)

ES =2 7|=
T-SDN 7= T-SDN Z|= *SDN S/ 72z &
AOlETR|E E4l J|E ADlEDZ|E £4 J|E -
A MulA HEQZ ¥ | BAMHA HEYZ
seMH|lA J|& 28 MHula J|& -
AME WEZ 7|2 Az HEYZ 7|E -
ne Az AME 7|E
Mekak 7|% «ZtEAMEIO| A HE 7|% - %p%jl al
AlZE M R 7|s
f2M a3 7s Dol AN A T
© O A{ oH A
e PON 7| rRA aadsg s o2 mujel

A M 2~ 7= (RoF)

176 ICT #&3FH=Y Ver.2019



Ver.2019

—_ s - ™y
2l=eS ey oz 7|1 5 ol
RIJ o @ij» L'“JET-’IJ_—’l ’-LJJ -j 3JlJ:I =|If— éj,
AN A= E5E A5 LOH &4 | 7|0
A EE LS Set4aHLHE=E 710
2018~2019 2020~2021 2022~2023
A SEHUEYI 7S A sEUEHTI nEHE Al sEUEHT
Shtd 9l SHAL 5 |PR UFHHIERXT S8} HIA SEot==
1=]
- =
( ™~
A H= HAH SA27|Y ZA= el s
™ Zsp=t o=t OFH 4 X
< + DL At V| BHO S e
A sHUHIERR SA7|HNEY|E HEfI s3-1=
HHEETL B E R I =2HOLR AL A,
« DA B2EE 7|20k A& FolldE A zHo 2
+ BFE0 2CE| =) NS REI|ESHF =7F71ZEA 4,
87| gEdd pAEAts I h Ty AglRloetHS
o AArY MERA 1= 0| 8AFHold &3t
g J
f, Procice Pzoulz Parcnzrsnip Promotior)
3 BEHSTLAA - 7|ETH Lt IS -
Ly | =W YA ‘Mz oS0l w7 2 - LHLH S 2t
Ring s = [ | . = 5 A =
g INE 2t S - A orEH =1t '°"‘H7|E—_+—%
HH R A ,%7'4—':1 o A A SMAIE =2
- 2| et Z 2 s S CHMIPREEY | Zhad|Ql gHas)
& HARE W
A
o
SDN AM|od/Cl|0|Ef Mg 2 Fra| S=MF1 7| ONF, ONOS, ODL, IETF NetConf, IETF BM
SDN7l&
1= SDN 22 End-to-end 50| 22| HE/HEHE 7|& - ONF, IETF TEAS,
IETFCAMP, IETF POE, ITU-T 5G15, MEF, ONOS5, ODL
BAMNFV 28 9 AMqU|A J7|& CETSINFY, ETSIMEC, ONAP, OSM, OPNFV
NFV Z|&
NFV AR 7|& - ETSINFV, OSM, OPNFV
[ HEQT | [ yEY3ASSIE 9ERRFA0IA, RTAEHY HE L2 ETSIENLETSIZSM,
As?l= ITU-TFG MLSG
o Ethernet 7|9t A|Z7H-01ZHE HIEQIZ 7|& : IEEE802.1,IEEE8B02.3,IECTC6ES5, AVNnu,
HAa/ OPEN
A7ty
HELQ3 J|= =
IP/MPLS Z[HEA|ZH-SHAEE Y| EQZ 7|2 IETF DetMet, IETFCCAMP,IETFTEAS
ot o ot=0r 71 ETSIQKD, ETSIQSC, JTC1 SC27
AREN & ,
CYAEREL AFE H QS 7IE ETSIAKD, JTCT 5C27
. A SM YEAZ(ICN) Z|HHEA 7|& - ITU-T SG13,ITU-TSG11,IETF BIER,
HELQIT IRTFICN
A=I|E
AEIZHID) Z|EHIiZ] MY 7|& ( IETF SPRING, IETFLSR, IETF 6MAN, IETF DMM
nE2FA2] 2FME J1E  ITU-TSG15,IEEEB02.3, OIF PLL
AgA IS
=712 AR Bol 7= ITU-TSG15,IEEE 1588, IEEE802.1,IETFTICTOC
oo DHPY EOHA|A 7= IEEEBOZ2.3,ITU-T SG15
—_
O |~ 7|2
sl Ofr= T mHIR ZPOHAA 72 (RoF) : ITU-T SG15
\_ S

ORHSA - Fot | XS HESR 177



ICT Standardization Strategy Map

TR FTA0PITAIRIBTT AN BB LZNLHSTE @ w kG
ﬂmw wwﬂ%ﬂ%wzvﬁﬂiwag m_wmb_om%ﬂﬂ%%%%ﬂ%&ﬂ@gw
= % o< WK o BN L, N o= =
o IR N S ad%",yi#wnw%mg%d
i X Ox ok TR ApE ] THRNE R RIREN g N D
R @mﬂﬁurmg/%%ﬂuﬂﬂ%%o_a &%L_O%ﬂm7%%%ﬂiﬁ %HN%
T - = —_ _ v <.
w5 B fTELlesrz N EL S Vca ke BeTaCRG 008
BE Tl B g W EAES X T e s e
- Np AN o R = W O A wK 2 % % o X o R g T EK
o 1% 3 Moz BO S 0 N I I & e
T RERFER L FTEN LT N g B T MBS
et L HAET g T oL WVl eg T TE TRy
T MﬁALﬁﬁIiﬂLﬂnizvﬁNmﬂcyvo Eﬂvﬁﬁoﬂ_owmsQﬂW%%lgGﬂqumﬁ:
T2 TPl ool mpEetel e <EN bR
m O %E%Mmﬁ%%@ﬂs.Jwﬂnmogﬂ%am_ iel_@wﬁﬁﬁgﬂ%
_]E._ Do ToLa.ﬂnmaG,ﬂL_,oE_zﬂ/um_xﬁoﬂuﬂﬁﬁ/oi]ﬂiaiﬁ]V.z_oLE
2o HooWoxgERE VT om0 E e The s s w G
ﬂ__Hi —_ ) m O_.# (Y] o N c.; X 1 oK OT.: = X N o LOD — I- AT.__
<® %Mzﬁﬂ%o%_% sswE AT HFH TN E D
mmao %,%WE%%H%GME%%Q%Nrﬂwh%ﬂ%igeﬂlﬁoﬂmchﬂﬂ7
— | == .].LIJ. — ,I\ﬁ —_ 1
g REF TEPs TG =TT IRb,s S TendTedsaal
Co T PogEawmExdN P g MN BT S
2 T TN S s E R ey NER L T T w T
o A L (S RN o o W ™
I R L = T N e TWRE g x T mw oo
= Do oG AeRge ITTR TSm0 RE _ oy d o
= m_gm_/_ﬁm_.} aﬂn_vlﬂ@rﬂ%%%%%ﬁa AR ST P ETFTT_, B A
mx = 2wh X% wEHR %M11Exmxﬂ1ﬂ1Fﬂ A S
o] | i ﬂﬁ_.E__oLooEo Iﬂplwrenn LTI ol ENX o R T Wo T M — To
. R % . 2 % D omK m . B ™ mF BN do o A o) oF
\Monum Vliﬂo%ﬂLﬁL}MZXLo_Eu_xﬁﬂL EE@ITEOE_/MML_L‘”VHEAE
o mmz%%%}m%s_f,w:_oﬂ %mmmizog._@mﬂﬂsa W~ o P
é.e ~ (| A_ {y < EEJX'E ™ F Eo 0t EL /_,ZAT‘mWﬁIMA_.E A.t Zoﬂ__lﬂ,memn_uﬂ,_nmoio [l Eo Q_o 3
TR Aedrmy Do ®E s SR T N g mE A
K@ Ew g ¥ amEs_ sPap A EE o o KTy
NNy 2Rl TR o F s R ERE R R S BT Y
) R — = i 3 o= o T oF — . gl
Fh o L gy z g g X s pr 2l W BIlRawE =% Py
EELHL%%O:_owmzfﬁi%%ﬂwﬁzﬂwﬁwﬁow%mmﬂﬁ% %HE%HO_E%WQ
1) T — N N m B i © ,._H ~ —_
P T mag L F® O en e BRI L F e e s
ﬂao___anMNNﬂo%zt@ﬂE_ﬁvW_HHLUTEM%%Wmmoﬂuu@o W oToE do BONE R OE MR
%%M%@%oaﬁﬂg?%ﬂﬁﬂﬂ%%mQﬂﬁNsaﬁ%mhzwﬂmﬁmg%ﬂng
ELZ_S\ . .
O_

2 TSN/DetNet i

P Ver.2019

=1

=

s

178 ICT %%



Ver.2019

tel = A

J]

=

£y

22|

}31, SDN, NFV, Y EY A A%

7l& EF3Hol

[

of 7]
34

_g]

=
:I.T
=

¢}

o

7% TZ2E v"YS.2 ONF, IETF, ETSI, ITU-T

RYA

[e)

2

o

h=d]
=

=
T.l.l‘

) 7]
sz}

LY
==

1=

|

AIZE B
o

=

o] 123} FHo] B5G Fo
h=d)

PN
=

2]

4

Z
JEDEEED

IEEE, ITU-T

-

ol
A

N
P

B

7

)

F A 7o)

-
it

b= %

i

9] A7 O

<

=
129 27] Fns} AA 7A

7]
= 7

-
[¢]

EF A4 7162 o g Aulz,

L

o)

P

S AH2=9] enabler® 2§

B

™

- T27]199 SDN, NFV Az 3y 7wt YEH A A3 @

)

FA

J

N
2

wK

19

o = 7

Ea

© IT A{H]

J

=
=

$8/389) An ), A5t

ﬂo

—

)

o}

o]
iz

HEX3 179

Sx
(e)

54

s =l T2

=
=)

- ot | X

o2HSA!

L

AA 71zl vtz A8 7t



3lol] 714

S

3

ICT Standardization Strategy Map

e
s

LN

el

]_

240 me} e A

)
=

o

WESZ 7|5k

- SDN/NFV 7]|8ke] Aj 2 |82} 7|5k

gt VeEA g

=

3t UEY =

ojo

==
o

o
o
ﬂ_mo

o

ol

K

ICT

}

k)
pl

she AA4

S

53 A8

Y

107]7} <91H

=1
=

o] #4843 5G

<
=

SER

Al 7]

=

ol

;I

X
fad

. oo
T

Ho

ERAEPACRY

2 Zoge

ol
%)

N

ol
<]

g A

o
g

P Ver.2019

=1

=

[

180 ICT %



Ver.2019

2N BES 25 A A
DA mEEs 7| BEAAE CE RN
@ ITU-TFG ML5G/ Fasr O WIS HELIS
SN SG11/5G13/5G15 0|C{ 4 (PG218)
/3G13/5 o) xigt TS 0|2 ol 5 Wl (PG220) A x|y O ArOIEANRL QIS
wlbohd : ZH| ie
M TECHNCLOGT FIANJARLS Ha=C
JTC15C27 .
= 7ot ITU-T 5G11/5G13/5G15
*f” BES 2|+ T T Hepu HA
ersyc_ ETSI NFV/MEC/ ICT E=3} 32
ENI/ZSM/QKD & =
Q'EEE OPNFY  =H ®% SDN/NFVE & dgug Ao | X sd YEYD 7|1E
1ETF CONAP 0j2 el e W= g 29 BE=3}
d dE=H F2bErsE 1| Al
o . F onos ¥ Mgy EIEZE
e gol e =3 WE 3o ¥ Hof
SKT, KT, LG U+, MH"*I}
M2r, o O, == :
Elsﬂ-r Ali{ﬂ;é“ Hé ﬂl"H 2214, 0|_,;~0Elx| 2|y ETRI, KISTI & ™ 17| &
S MEH

oS - Fo | XSy HIERIT 181



ZBmrs. ICT Standardization Strategy Map

20124 oM

/ 20144 / 20154 / 201644 / 20174 / 2018H /

DRIECHE! rpioery \ | EEEE ;ﬁ’ﬁ%" ouesa\ | i f;izjmp oty
Cepple N RaDsEwE N, Soos R iz S e Slep
oong) @39 Jen | e L win /| e

PREERIE\|  Hes7pIEEpHGERORN A ROTN? B3| SRARL ! nyﬁﬁ

AH008-2012) (2013~ ARAZEHE015-2018) _“_a)183)

: ' TEEEEEEEE \ ' TWRoPED

HI_THJ@IEET!WFﬂDWEI\ e S SERESE WM H 7 KR 0T 2018

DF—"E_ ‘FU‘":‘Ié |0|E/§7|$J|-FE — i g_'u.\nv'_gﬁ%rmls,mln T
A2 IR0 ) ; iy
DIRtOISA 72 D7RIEEA7 IR i o PR
Tt DV BIEIORES et : e ORERED T
2011~2012) (2013~2015) ! o018+
=7 I ; i I I 2 I
ey u‘um% = >| NG-POND 7 S 17 pE (2012~2015) ) T00GRON 7 71291 (2015~) )
i STNNVPC =y =,

DpHOEMIZOER\ | AmmpERZ ; i dens TSNS TR 016 2017 NRLS-TPOTN
T EE2 ; - e
@012) @013 ! NG FONE Y- PON Fer 2 ) (018~

H (Z05-2017)

opHEsEERe | Diocirsz) \ | esssemeez | soveigumz - B N P
enguzme )| mpemamm ) FAROF N ARMUTYIN Wﬁ‘fﬁ%ﬁgﬁlﬂ”& SUEUSAADIA
o) eor3) OpaPDNIB)(?_OId 0 - Coig)

EECLRMELR FEETSN A= EEARRREE ) S e |
EPRIANE) BRI BItee | ETFAR 2rERHIERR) D) BE7HE
e @i3-219 C0l6)
EEE10G- 80V . | OF 100GFx TU-TRsOT
BdercidfON e e = ! et B RoF B2
EHL001) | ) Coie-)

182 ICT EZs2FH Ver.2019



Ver.2019

]

22. 34 A

= Fe dg

e
)
o

H

MEF= 4X MY HH Ao MMMz ffSstn I HEY3
At el wHMs =57 fs 107|7F U M85t FE MEAH
At Tl [2018.3]
- ‘I-Korea 4.0: ICT R&D &ald™zF UWESf3 ZofE olef&A-MIo 7=
=ofof| sgtsto] 7= -AMHZt 880l olst=E =X [2018.1]

S O

RS 47 MeiEE o 24 XS5E UEYS

- ICT R&D ZZ7| FeF Hif HotME2 HMIBstE UXNUYSEA FIEAM
HES2 3 YA /Y=, SR & AMESE g =AE

=
et = K-ICT UESRIZ 2ddMar 2hm, 20209 7bX| AMlA = 12
F

TEZ2 St UWERF AMI|E MEL} UESZ 7|8 MH[A
5

= O
sz 2 M M F=Z [2015.12]
o
IEStE = /- 74 JIXUE S5 XEg = JAEE 7|2HLe Hx2f
22 1535}
ojef MAZE ez Edig =32 fdl aAMEY MESZ(TYUGbpsaE)2t
i 32
o

-0 IEd FEE 202047tX F HZEZo| st 1AE HERZ Y=
Zldtel F2YH HEAXL & FZ [2013.7]

- 20159 7kX| 5070 ot 17§ olak Z|JH|EAEIE Z sl 2020 7HX] 1
(A 85%)0 100ME U EZE FHFst= HE wHx(FCC) [2013.1]

- DARPA= EH¢otdo| 7=+ ZHEoF ME2 ¢l 77N &7 AlAH”e
2 &2l FSO/RF stolEz|= gtofl st FALE AlZF [2013.1]

ol= - 2diot e 2 XY 7ZF YEAXNE Fol1, HHAY MulA MIHS 2
B2EWE olEg XHel ezl 2Xg flch dEYH LH [2012.6]

- 7MUY 2 st M(A Fedral Vision for Quantum Information Science)2

ZHZ2 RS HNSF), TS EAHE Z(ARPA), 22l 1527 H & = (DARPA)

S2 Sl o 1=¢ o|a X2 F [2009.3]
- n}skxlicto] 8&F 10~154 o|Fof st ojgfelEul Il AFE 25 thst
2 HAFRT S X/{StE GENI Z2HE ZdH [2005.8]

O[iEA - Mo} | X538 HIERX=Z 183



ICT Standardization Strategy Map

T F2 g
- %—‘?‘-F—PQ Aol M “AXntstT|=e| M2 M Falgker M [2017.2]
- 20054 NAIST X7|&MEeE MElstn AXNPEESH s FEstn
Aenof, 20144 7|F Xt 104 S F A= dF Z2HEN 1Y
79508t 2 E FAE o] % 5H7F 4o 21508t S E F X [2005, 2014]
- ‘Active ICT Japan ®™2F 2020E7tX| 74115t wodstoy Heoto| =EE ICT
el=Zzt 7% & dEl2 A2 M FT [2012.12]
ol - B3FM2 201547 X EE JHH7F 20 SAUE 0|85t ‘Hel & MEF
- %371 [2010.8]
- ‘I=Japan 2015 ®=2F 2015A7tX| A2 el ZE F2oAM ®M Z|7IelEU,
M 100Mbps& MH|AZ DESH FZ [2009.7]
-85 Xg ‘Akari ZRHEEOM= 2016EH7IX] & WE{HAS 0|S5t0]
X2t 108 wE Ul A HEQT = [2006.8]
- 429 HESRZ M2 AHAEME o2 =7t MA &1 =2 EXl
E8Mo Moz F&E [2004.4]
- Quantum ManifestoE ®ESI0{ FEO| MAXH JXNIESH FZAHS
sHESH| sl LYALES A, A AlE2o|M, A MAM Y LYXAFE 2ot
c7l, 71, 7| 7l 2=Y & [2016.3]
- Y=, ‘2L HEEWE ol 2017H7EX|] O My|Ao FHHE[XE
95% 2 =t 35’_ 270 Super- Connected-Cities =2 [2011.12]
+d - ‘CIX[ZEofHICp, %l%;I I 2rZ 5+ DAE(Digital Agenda for Europe)= &
ZAH A Fo| 7|05 F AtE| Hdtofl Hel M3 fleh 7o AdMAE S 2LE
0|& 30Mbps OfAt I &C2 HEXMol HRCoEE HuZ|XE ESD,
100Mbps Ol &te| £EZ XM WESIE 2HAIZ AEo| ZF [2010.5]
- FP79 ICT X|dEZ2o| dstez FI=+= oleielgull Ztd 57 =Z=2HdE
& [2007.4]
- ‘Chinese Efforts in Quantum Information Science: Drivers, Milestones, and
Strategic Implications’” M2 =2 [2017.3]
- 13Xt 570 =7 ne7|=dd A A ZoM 22X HE npsto| st M= E
Zstet [2016.8]
- - 'SIZM = 2025= =29 ‘Industry 402 TS Moz M=Hel 1L
&3 3 ADIESE ZEE g% 30d7b 3HtAHM ZEM Frstes =R
AMUHEE J|s's =Zgstn AL =0L Y AOE XS J|l=s
ME 7|22 =3 [2015.3]
- ‘BHEEWE Xto|Lt M2F) 2015E X F2 Ao 100M elHul 2Hg &
2020 77k K| 7|7kl Ul ME|A HF FZ [2013.8]

184 ICT #&Z=3FH=Y Ver.2019



Ver.2019

23. 7l E®

% A

= LM &=t — A St

— WA E= - A St

Js | 90%
o |(ME=2)
R =TT ))

7|7l gt = L (7] 247 > []AE — WBAIEE
F;Fj:” E‘Ql Djl 4?— > D/\Io-l — DA' %
231. 24U 7|&Me d3 2 A

O (SDN 7]%) =44 %
SDN Ao 7]&§

- (ETRI)

= E—‘ITO]':]—’—/
ME|2ZE 93+ SDN 713t/ 53/ A %5

= SDN XEIEQES
A} EAW%
53 7=

e

F

a b

N, ol

¢

N o o
oo L rfy

=
T

ks
% (WAN)# T-SDN

2 T 3h

-yl (@ZuA, gl 5) 2 BAAGAEKLEE, KT, LGU+HS F¥522 PTN Yang

AEjH o] ~E X3 3709 T-SDN U 5 73S NAA-S [2017]

- 2016 FSZH(end-to-end)] ThFS UEL A FHl ko] AF Aoty A% LEARX
7]%ke] T-SDN AEEE 7|&& /A o|F, QELXODL) Yadels, A 715 71,
HZEWXA 75 7le HEs 53 F [2018]

- SDN #3713 #d9 U 7ls2 Y34 ETRIONIA ONFéF OF 1.3 71%ke] A5-¢-874
AlFS Fegsta 9loem, CORD 7IHke] AJd #F ¥ Jd5S o 53 F [2018]

- (KISTI)

- 3hu] 7+ =A SDN Z9wS #3343 2016 129 SDN 7H4A-SUE Y =(VDN) of
gAlo] A 1.0 HE HAE HEj= [2016]
] o

(3

C REZES 13 7IHke] Ad#e] SDN #%<el KREONET-SE 67] A (A, M=, 4
BF, A, AZRLmE)dl 5 gEst 8 R&E 7|#s AT AW AMRlE F3
[2017]

- SDN 49 "HKREONET-S)S 913+ 7Hda &
Mstar A4 *11:' ]2 A] Jréﬂﬂuﬂ

(A A=) ONOS 7|wre 2 x4 SDN #A
stRom [20179] @A T AAGAEG A&
(CFEZIA X)) 24 20 AEESH f*&ﬂ%i@r
AFet7] A&t ow  [20154],
}9k31, AA] Open SDN/OpenFlow
UESZ Egig &£v) 7|59 SDN 7]§t 5] &34
Y A

(K-ONE &
vi'—i*]%oﬂ*ih %IH
HE AlolE
E 5 %Eﬂ—i iy

a1, 4,
57H AbolEo] §E X

S T3, K-ONE F&7hs
} A A AA/ T4 AY

23, KAIST 73122 F4% K-ONE
2 FA" K-ClusterE 8] X3}
73% T4 = ) ZFo|w OF@TEIN
[2018]

ofy ret
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KT) Z97Hend-to-end) WAN AMu]29] 2vm= z2H4d4dS 93 T-SDN 7|&S
o IP YENRY EWXIE WEHIL TF Aojshs &
3 F [2018]
- (SKT)

- 201613 =W T-SDN f ®FE 7|Hte g SsKE#Fo] 7] A&3E5 F33 o|F, sK
BREwEe EWNAFTE YEYIES T-SDNOE Aoj/Bgsty] 93 71& ML £
Ae3 FA = [2018]

- 2= 718k "HolHAHES 93 SDN/ONOS 7y siEg 2 JYEI 7143
AE1 2291 SONAS] &3 7 9 AHL&S F7 F [2018]

- (LGU+) =W T-SDN i ¥ (TTAK.KO-01.0095, TTAK.KO-01.0096) 7+4-& 7|8vte g 5G

HWEHA AsAle] 2ZEo FAHES st IoT, S5, Yuleoly A7 &

#Est7] 9 SDN % 55 F31 3 [2018]

O (NFV 7]&) =il BAXFAELS 7143 7lso] AdEHe HEYA F55 T3 A&
AU 25 A8 9low, vEPC 5 F£ VNF AZ3H MANO ZHE 7|¢S Hestn
A

- (A8 AAL) ETSI NFV 246 719kgk 2pA 2 Q1 NFV EEF /Este] SKT# 4833t
[2015]. o] % KT [2016], LGU+ [2017]¢} &-3stden, A =24 A1 o {38 7s
1% 3}H Release 3 71

- (CFEYAR) @& 28 AqHl 2016004 NFVZHEZ2 ‘ol vl (ATHENE) S 371 [2016]

- (ETRI) NFV 7147 2895 7|$S F83t 71 CDN AMH|2= QAXE
70k [2016]

- (228, §994, o]F2) VNF 4 vEPC ¥ NFV MANO ZHEZS 7jdste] A&
AES BH [2016]

- (Fel %) SKT & &7 NFV7|uke] HEMu 2 B3 293 Al2g 51 FAA
W FAE Tt HolHAH wSHrs B Bt JleS i

- (A=) dHeoly Efgs f3EE BRI UEYI FdA BEHoE AT
tojute] MHlE Aol T B 7HEE s Fal 92 [2013]. ®EgH, SKT
LTE ZoHEYI Gl 71337 AYdEE NFV MANO &HFA(VIMS <74, VoLTE,
Htio] AW )& /N [2016]

- (K-ONE #4&A]%) K-ONE FA&Al#ol4 OpenStack 718 8749 VNF-FG(Virtual
Network Function Forwarding Group) T4 7|&3 Tacker 7]¥Fe] VIM(Virtual
Infrastructure Manager) 715 =3} thst 7|& NS X3 [2017]

- (KT) 29925 283 NFV dzgt 755 9% A2 opldd 3 #4d 7s
Mg TS NFVE A &3t dutx MulaE EA815oH, ol 719 di%d IT AH
T = Adsts Aulzol sFet 719 A& LTE AHl2 2 5G 9] & 7id [2017]

- (SKT) NFV Z=91& 98 test PoCE AAIStY, VoLTE AH|Zo] NFV 7]&S AW
21§38l [2014], NFV MANO E#HFE°) 33dst= T-MANOS =48t vEPC B vIMS

Al 2="E AlojetH, T-MANOE 7]¥het 2t&& 5G o] 53 Ql=e} Aol 145 5G User
Plane 7}4 7] PoCE A A] [2017-2018]
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- (LGU+) LTE =Zoj%e9] 3412l EPC9 HDX. 0| 2(VoLTE) Mul2 5, IP7|W Mu]=E )3
IMSE 7}}3}38H7] 913 'V-EPC/, 'V-IMS Z2AEZ 331 [2017]

O MESA=Z A% 7€) T TAUANAA 2 2d9E THLE JTAT 7I&S ol&35
HEYS 25 #y 2 7% Ade AZEA 7es AT ' AHE F3. 53
A g2 AUt AIHE ofye}; dero] FFe Ssta AAE AT sk Aol A
oy ZlEolA 3 @A A3t ez FrhEa 9low, w9 Yley R AaE F0]7
Asl =l TFeE EokollA A7E =

- (KT) 1¥A5 719 5494 71710 Giga Genie®} A& JAFA5 7]§ke] g
AlAs BE 947 dAAstd Jdstg o, 5G UEL A #AS AFAT 7|6
7 LA EF oA

7% NS 28 F [2018]
H

. ETSI ENI, ETSI Z5Me] 524 slfi/lgo2 7pdste] gzst @58 19 Zolv, 53]
WEdZ ooy 7% hE s MEND Be B A5 JE AT FAL

AY F [2018]

O (AAA/AZ-E38Y UMEHZ 7w) 240 2 T &4 FFAE FAHE A& F9A
2utE B4, 5G 99 T 54 8H(specific) XA, 4 5SS 873t FEollA TSN/DetNet
7les A&7 g #-E AF o] FE FE AR AW

- (ETRD) <A 72l

ol AE #F ICT 77l 7IE A9 dgoz, FRlolEA

A A o= A AANTIAE G wgs §19 TSN 3l DetNet 7]%l
ZAAA-FEA BAG A FA UE S Z(Time-Controlled Network) 34 7]& 7l F
[2017]

- (ZYH/EY s/ EY 2) SKEHF9 5G A Y (Transport Network) 285 &3
TSN 719t LS(Low latency Seamless redundancy) 21X 70 X8 5 [2017-2018]

- (71Eh "4, sAIEL, AAREZATFIKETD, F=dFd 5 TSN HAl 7%

AVB HAl, BE, N2H, Z2EZ 55 /i 2 =4 [2016]

o

f

O (YA AREA 7]%) 4tk €8 Aldoz ‘dAPs T Y 52 53 A AF V&
2 QKD nE3E 93 AN A7E HE20159 628~2019d 52 A =)

=
a3 [2018]
- (KT) 2017\ 69, KISTS sl KT-KIST UAEA S&AFAEHE Masigen,

O[SEA - Mo} | X538 HIERKR 187
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2 [2017]

N
- ()52 2) InGaAs/InP APD 7|9t ©d#xAZ7] I 2 BE /& ALe AW 3

=3
2utE FAFAATFAE WY

- (ETRI) 2005%8H #5740 FAF
FAEA AA HE JZ

AE A3E IR [2015]

O MESZ & 7l%) 2997 HE TASLE AR/VRE A4t #lHo] MBlX 3l 5G 53
e A2 Aul: 2 HEYH] g7 mE A4 &S A% 7Ie=2H AE 9 H8 F1
- (ETRI)
-+ SDN¥ Openflo

W ]' RN o
L 5G] AW V)% AIWE S9E A&y Aua/2A0Y o= J1% 5 4Es

"2
N
o
u
ol
N
Ny

o°

- (AR FHz AF Ve FHEES AP Tl LT F de ARFANEAD Vs
7}k [2012]

- (KT) OpenFlow/SDN# 22 zg2IagmEg Ao 7lss &8 FERFHAUNENA 7=
< N [2012]

328etE F-3d-wZ T SHAALE RS =W A

#d A Tl WD F [2018]
- (Z99) ROADMel ZHAE T8 E(flexible grid) 714 HAEsle 3 UE
wet doly AEH zdo] 7he3 'ZYUAlE ROADM FX'E 7j@ste] S4 342 2
5= St or, 400GbpsHE F 54 7les F7F 85t 483
- ($-814l) PINol| ojoir = HZ2 F43 POINAX 7/jEeg 3o NIA KORENY]
= T AEEE AFReE EAAHQ =4 POINY 355 g4
A A B A8k 5G Butd SolA HEHI e 2AAA A A5
AT 2 ARG sE F3 [2018]
- (&=ZHSolE) AFETIEE Vles 76k
7] A=At 71 B4 F7] A N F31[2018]
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©)

A 2571713 FAA = 7E

(5 o 92 Iy Fx Ao
2 A2 TP Vs D Foln Fu FAIARE Eukd AujZe AHE35tr] 9k A A
FAA= Ve NS E AE F3
- (ETRI)
AL 25GH 7S E NG-EPON 7|& 7/ FolH, A4 7|E=Z4 MAC, FEAAH,
BEE, SDNS 53 FAMagd 2Z el Aoj7lee Md F [2015]
FEA FANAT 7)1ES indoor BAHY AW A et DElnEHI 7)¥k 5G AT
TGAGES dliol HE3t7] 98 RoF 718¥Fe] DAS(distributed antenna system) 7]<&
N 5 [2016]
- (KT) 71 248 AA = Qlzehe) AEE8F S7he fl8) A48T 10717HF G FAA =
Zles N 2 A4 [2017]
- (SKT) CWDM 7|§F 4 ZEEZ9 HFEEE F7HA17]7] flske] It 107171322
dadol=5 F% [2017]
- (Glo)gE) Zug AEY 2 wrld AT HAEE 257|7bF FEWAH L oldga
BEDRAY AT I F [2016]
- (Bh 107177Fs 758 352 HELZ F8] A 2 I S2AAEA F8A [2016]
<EU F AP MH|A S
Abed R} Fe sg
- 20184, IP HEIZ} EXAZE HESLRIE ST Holst= 2HAAEERO[M
7lE M85 231 B
- 2018, AtMl ZREE MY TEHS 9T EAXQ A FA B
- 2018, 1077} QIE{Ul A2 Mu|A AAl ofH
~ 00184, 10kmel H2lolAf 14 UXIABTEAN HAE HE LE
- 20179, LTES loT &4 Zd| 03] 7HE ot ZshZo| $835= NFV 7|2
Ase M8
- 20174, NFV/SDN Z|g#te 2 7|94 |T &H|2 53 2el/2dsts f82tA(One Box)
KT ZA|
- 20174, MWC20170] 2 Z27|del o= oeln ZEoz 56 Alss olwdo
M&s £ e 5G DAS AMHIAZ Aled
- 20174, i HEZ 1077t ole{Ul HE|S M2, A7|, "®aoll X510 AlHAMu|A
- 2017HRE 2ZHHMoz 5G MU|AE 9 BBy DEEIE F7
- 20169, IETF A EZ ¢lg{HolA J|gte] T-SDN Hof 7|&of ChsiAl IETF
Bits-N-Bytes S AlollM ETRIZF 22|l S22 PoC AlA
- 2016, 7| = EMS 7|gte] M& A|ARlS SDNeZ Mojstol MM Mu|A JHA|
- 2016, M&Y M XS SHT-SDN) M= Ar23}
- 2018, XGS-PON 7|gte| 107]7} QlE{ull W EQ = &hd|7j et
- 20184, SK B2 EWiEo] EAMATE UESIS T-SDN2Z Hof/zelsty| 98
7lE e o MEst FX F
- 2018, TSN 7|8t LS AQIX|E 5G T = 2 S& Al HE ofF
- 20184, SK ERCHICE Mz ol=al IEE202 1H2E PTN | 28 7
SKT - 2018, 5G MH|AZ 98t Z2ES Yo T3S 9ol 5G-PONS| 232 =i
- 2017d, 5G RMtH ZE2ESo| J|ax HEES 9/8h TSN ZHLnH FAstD,
20180f AlHAHIAE 93 7} s F2
- 20179 RE 2oz 5G Mu|AE 9F WEYe TETstE 7
- 20174, NFV MANO Z&iZol| s &st= T-MANOS ZA|st1 VEP c VIMS A|AE
Jheto] ZEtE/of VOLTE AlH|AZ X[
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- 20174, kXt b 2RI QRNG 74 &

- 2016, =7} AlHato 2 UXlets SAlah Aleidto] M &

- 2016, SKTOlM G-PON, XGS-PON, NG-PON2 7|&& &M ™35t st-te
*W%E £l ztf 525GbhpsE M3 = U= FTTB ME|AE AlA

- 20154, RIMIC| SE41 7|& 7|die] 24 LTE W2H7|(SDN based Evolved Packet
Core)& =Wl z==2 7jesta Ao M3

- 20144, HDEO|A(VOLTE) MH|Aof| NFV 7|22 AlH ®M&

- 20184, = T-SDN ZI® ZEZF(TTAKKO-01.0095 TTAK.KO-01.0096) &= 7|8t
oz 5G UWESHZ AsHOol 2ZEo Z2HEF 433 T &

LGU+ - 20184, 5G AMH|A Z=7| EAE flolM Z2EEY Yol IEstE FI
- 20174, LTE =o{Zo| aialel EPCeF HDEOIA(VOLTE) MH|A &, P74
MHIAE fl8t IMSE 7H&tztst?| #Igt 'V-EPC', 'V-IMS' Z2XMEE F& F

232. 79 JleMd 3 L AG

O (SDN 71%) 9&&2 7We] thobg SDN Alo], $8/5d%, Tzagu i Ao
TE R JPFolw, LEHolgto]ES ONOS eEns Z2HES FHOE

et S5 AdEHel2s #4E Y= T FX

- (BREZ) A FHA 7)HE SDN A9Xo] ZagvE 7% "gA F3[2017],
Tz aYuE 29AL 93 Eufsa I 7)uke] 9T A~ DK %/\]

DANOS Z2AEo] g oA, Tzashme o)l 292 A Jericho2 =4, ONF]
SDN 7|8 29% ZHZ z2AEQ Srratumd] A2 Z/ASIC /A WT|2 T3 [2018]

- (MoEUELS) ZRadHES 294FHS fE P4E AsoE e <
T3 (Tofino) 7 [2016], 7+F F&$=, ONF, Phorg?t 52 P4 HEFY 7]4ke]
WEAZ 29% Ao] AA(SDN/NFV World Congress), Alz9l &4 T2aziwi
ol g 274 2 IOAM(In-situ Operation, Administration and Management) 7|&
A4 (IETF100) [2017], 5G MIE$=, OCP/SONIC Z2AE, HolHAH YEYA £FHS
95k P4 79k 712 A/ e 232 [2018]

- (N2F) LEZZE S USsE AEE SDN dge g 7|& [ETF 2558 43 &83l=
SDN-ONE(Open Network Environment) Z#:% % APIE WR3F [2013] A4S SDN
7IRk AFs EFAe dHF olgdote FHE UEHA AMulzdd A& [2017],
SevOne©] ACI(Application Centric Infrastructure) A7 7|Hte] Ad5 EUHH 7
N2.0), Luut Fg-9=7F ACI 7]¥HS.E Morpheus Data?] QE] Zat$-= 370
T 5% [2018]

- (3tglol) SD-WAN#FH IoTE F8 AH2 e & SDN ZEEZ2¢ Agile Controller

3.05 7 [2016], Agile Controllerg &3 #4MAl0], EZZ X /tulo|X~/Ed #¥,
+9#g Aa"g dA T Ao V&S AFsal, PCEP, BGP, OVSDB, NetConf,
LEZFES TY doly HE/ZA F43 Vles THEIOEN SDN A& ZZAEES
FR3% [2017], 2=#HAe FAT AFAL dIAEYgle FAE UEHIE 7Hte=m
T-SDN #d¥, BEUHHY, 1A 7|5 55 35 A8 F3 [2018]
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NEC) ZZ299 HAA 7]%5E &3 ProgrammbleFlow A% ZA|8ta Trema
g
& =}

o
AEEY 24, £92 LAN HH3 &£FH/7 o] SDN £24/A453 9 HHRS
224 5 A 7HA FAGL B 7E/AFE AL, 4 [2013]
(Spirent) SDN HAEZ# 2 293 ASAPS el 2TZ2S v1.0/vl3/vlids
Ah3te AEEH/29A] Bl £F4 N [2016]

(IXIA) 2EZZ2F v10/v13E Adsh= Z#?Ms‘ A EFA 9 HEEY/293

=

EFold £FAHAL 7uto® & SDN AFA A1 HLEFAHLS 7 [2016]

(=)

- AlA F*%°] SDN 39w OLEE}J B4 WAN©®] H3sle] BGP 7|Hke] &8 <QIHUS 97
g 4= 9l SDN 7]&Ql “d Az Ai”E A, gyt IP AFEAFY] dHlolgAlE HES 93]
FHoE HZHo HeS AFF 4 U= SDN A /stolB= $74S T3} [2017]
LEZES Ao ¢ #E Vs VIR 5AY HolHAH WEYAQ FIHHE YRS,
229 IDC 20 &&= EE 978 HolH UEA SD-WAN 2EZZ5 Ao
7lEs A& [2015]

(AT&T) 72, FUH T34 4 2 FFAH(EZExteld) S99 drde] 7wk 7=

Velocloud, Viptela, Citrix & 7|(EZeto]=) SH QW =

Mg A Fo)m el HE =7 Barefoot Networks®] & 7]@}

slo]Extx 2925 A2 & HXZE AlZ [2017], 5G VIESZE

g Az EGo] 7|gk slo|EMA 290X] 7= Al F(60,000t) B ©o]E 913 SDN/Z = 1)

0S<l DANOS 7|t/ &4 =31 [2018]

(NTT) AlAl HZ SDN 7|¥t HE] 7b dlo]lg Ay MuxE Ag3lsta, AA7r 7fas

SDN AEZ# “7I4 UEY= AEZH” Ver 20 FES A1 [2012], A A 7570

9= 719 BAEHPoP)S YL E SD-WAN ZHEZ g 2 AHl2 [2017]

(ONF)

- Atrium distributions ¥3Ed}al SDN 28/ ZgAlo)lde] +22 Td3 vk it
8 A= BFAES AFsh= $E, SDNF non-SDN

X 10
Hﬂ
055
ot
~
(&
il
[d

M & o>

(%117%1 IP LﬂE °43) ZH(3to & [2015]
20161 ONF= Open Transport WG4 & UESZE ¢g SDN 7x A5 g3t
N ™ Transport APIE 98t 7153 Q7AMHS Folst+. 183l Migration WGl A=

SDN wjo]1go] S 9]¢k RFI(Request for Information)E &3l th¢st 354k #H, A
W2 mzvlolEeiE Bl Ang +Ps7) A% [2016)

- Open SDN AXE9gJo] HIEZARQ] Atrium 2016/A €]|=E T3tstal ODL 7|¥He] BGP
HsHE AZyAoldn AMEZE YANG RS ¥dstozx, ONOset ODLS &3
SDN-BGP 3-8 37& A3 [2016]

- AT&T Lab¥} 3522 VOLTHA 1.0(Virtual Optical Line Termination Hardware
Abstraction)S Eg|=ste] FeH9E Y EAIE Y3 M2 7]4(XGS-PON) 7|8ke] Z ¢
A= AT [2017]

-T2 AYS o AEE 2EL2 SDN 293 FHEQ Stratum ZERAHAEZ AJZ}
&to] P4 7|Hke] spo]zeql Ao, dpolzziql Xﬂ‘ﬂ Y E Hupe]x 24, tufo]s
s tlolHg @& (Data Plane) Aloj} #] 7I&S 7 31 [2018]
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- ONS201591 4] SDN-IP 388 A|d3sta & ZF SDN W[ E$]Z 9] BGP dA&<S 24 [2015]

- SDN©¢|] NBAPIZ Intent 7H'd9] g3 <o & APl /|iHS 32 F [2016]

- AXAZE AR AR v 2 o VLAN A9 59 7)15S /aste] SDN-IP o Z2]) A o) A&
&Aoo 2 HUolE Fo|H, QJAEZH<l SDN -5 7] ¢l ICONA(Inter Cluster ONOS
Network Application)”} ONOS featureZ A7l F [2016]

- E-CORD(Enterprise Central Office Rearchitectured as Datacenter) o Z&| A o]H-S F3l 3
A-FEZE 7S o ATl A83ka ONS201690 4 Aldstdom, shelo], FAx, Al
oy, :=7]0}/Bell Lab T3 F7H4%1 7ls /¢S 218 [2016]

. ONOSE Intent 20 ZelQAZE F88 SDN 98 ogsols 7149 Awe Aol
o g Z o eF W S OFDPA Ho|Zglel, M2 HEXQJE Intent A 52 5=

st, Bot g F435tE SDN AH|Z2 7Y % =28 A [2017]

- ONOS 1140wl ZHglx) N F3 T2 ODIN(Open Disaggregated Transport
Network)S A|¥sl= UESLIZ 532 A4, 1SSU(In-Service Software Upgrades) ZZ A2~
HAsh, Aol 150K 28" JEZ /1507 25 ALS 93 FESH 34 &, Ul
N, P4 B8 75 34 % Startum APIY 7] HA W 5 28 F [2018]

do] B solsutelx glo] A=e] Teld WEA
1Y 714 (phase 1)ol4 1}ol7} VNFE&

O (NFV 71%¥) NFV7]&2 x86 7|9+ 3=
Ves 7Mdslete] VNFE WHEI &
=

o2
Q‘E
Fl[‘ >{

A sedlo] Wzl obd FekeE Ameteld FAA/E 24 J1%(phase 2)E
Asjeli 918, EE NFVel F3He BHel Aol Sl FA8a vlol AR Az Y
T4 JFs@ UNF UAee F7E s olHn AEphase 3] dE =olw
AFEI Q. slol, wTloh, dde, FUN F UENL AYE g F§8 AFE

758 4 3=E DPDK R6E EFse 2E YES=A

), A& E5-2600 v4 ZEA|A AFTS 27FolA Ho

ZAEZONP)S FF3tar 3l
Fol4 2270, Atk 2H =4 4470, A LLC 55MB, i W28 4% DDR4 2400MHzE
APk, Bk 71% A Al RSA, ECC, SHA 718k Al A Z2EF 71&S 38
AESNIE A3 HlolH Ho V&2 4353 £55 w9on H 7] 55 Adsie
4 AN Vs T8 AT [2014]

- (A1&=x) NFV 7]l&& A3ty firewalll, WANoptmization, =98 7]s°] X2&H
HolHAYH % AWHE F 3}*‘5 UCs &34 7§t =3 Insime, Meraki % Embrane

7195 A3k %aad NFV &34 742 [2015]. E8$E native EFHOE A|2H
VMS(Virtual Managed Services) &##% vRAN, vCPE, vIMS & VNF A& 7i% [2016]

- (¥ <E) 7148 347 YA HE(Cloud Execution Environment : CEE, Ericsson Cloud
Manager : ECM)$} vEPC, vIMS&$ NFV &34& ZA|5tal 1om, OPNFV Lab ¥
certification program= 93t Q1. TS SDN % NFV 7]&o] AR&E+= 5G core
network¥} distributed cloud £F4S B3t 5 [2014 - 2018]

- (f=2H) NFV &~ Efo] FHEQ A=W Helg AW CPEE /gt Algold
AAAES AT A4S NFV 9zt &34 AF [2016]
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- (34°l)

- AA Fo FAARAE TS PoC ZEZAHE AIPS Fal A4 HELA 7338 sEdAE
A Astar low, o Hz9 4Y-E8 NFV 78t VoLTE AMBl2~E AAFAIZ. vIMS,
VMSE &5A4 5 F8 UESA 7Ms FHE B 7

- Telefonica®} ¥ =3t Huawei®] vEPCE Telefonica®] UNICA could infrastructure ol
+9T AYS st 3)em, NFVE Network Function Cloudification®.2 o]&& W7
3tal Clouds}tE 7= [2017]

- (IBM) White PaperE %3l Cloud infrastructure 3}°|A] design ©A 2} runtime A 7F
¥ = service lifecycle management$} DevOps F< &3l cloud-native network
st A &9 Eo AEste HIAS AA [2017]

- (B7HE-F<EE) 201297 E ol #o WESA JFE 7}*&5}%}% NEVE 73

FA 231 o, CloudBand#ts ZZAEE AZ A NFV ZHJdYIE Hx=2 79
- (Spirent) YIE = AF An] /ALAAZ ETSI NFV AF 514 o w}% thekst A3 Bl 2H
E£F4Ae ALE. VCPE, VNF o] Alo|g #elE 3 %}04 s B AL wE

l

AE 75ES X3 [2016]

- (Veryx) NFV Ar| 8l VE9A 45S BEUEY & 4 UE “SAMTEST for NFV'E
A&3 3rd party7} AHIZ gho]Z Ato]Fo gk LAZEH oA Ve s EUHY & F
Ko, gt A SHol 7ted £F4 AT [2016]

- (ONAP) AT&T9} Amdocs?} ©]EW ECOMP$} China mobile©] ©]EW Open-O F7}4]
Open source 7|¥+ 7]& 8o 5938 MANO % 0SS/BSS ##d x99 AEH o2
TAL 7383 Amsterdam Release 13 H] £ [2017]

- (AT&T) Domain2.0S %3 SDN/NFV 483lE F=3t3 Q9™ Network Function on
Demand©o]& ©]&° & vCPE A4 7§A] [2016]

- (Telefonica) UNICA Z2AHEZS F3 A2 AHlY 30%04d 7HE3ts 483 AFelxn
°]& flsf <Y<, HP, Huaweiz F2YW WSS FANA dzds 31 gAFs=

#star 9l [2016]

- (NTT-Docomo) 717} Q=Y &FHA(A 22 tlolg AEH UE
9= WUAHE)S Tt &3t AFste EAA
STE MHl2E AF [2016]

$17), NEC: vEPC, olg<
9l SDN/NFV/Z&}$-=7}

O MEAZ A% 71%) MEAANAL ASs /e FANGA BHANE 154 &8
WeAEe $5H9 4% B Aol 5& A nAsA BANY MENL 3/

Zes AFAT 7les 7IveE s i AF Wy wEt gd At gae=
HIA|Z 0 B A 4} *&?333‘1‘ Al g &8 JhsAol =& XF ] 3
=3 AZAF SHoE mEA el A 9

- (@Hlel) dFAT 2 "Holy 4 Ve 5G UEHINA FET =
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Instrument, =% Bosch Rexroth) 7% % Al3 5 [2017]
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2] [2017]
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- (BEE=A) TSN (52 &% F83E TSN 29X (BCM56170/53570) AAS AA Hz=
ZAletal #4E JA 9 7l i A9 [2017]
- (Adz) AFdAbEst foke] 2EY AT 79 Adie AAY 2rtERs 99

ArEReH F8 ZAE FAE HEZ MT T [2018]

- (N2F) APE ol 29X 2 A TSNS AU 1E4000 22 EA] [2017]
- (8}4lle]) Schneider Electric, HollySys, National Instruments, B&R Automation, TTTech,

Spirent & 224 Y& A WHEH FF52E TSN+OPC UA £WIE A|x HZEHE=
T 333l Hannover Messe 2018914 ZIA] [2018]
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nE ﬂfﬁﬁ— 8 53le] Community ICN(CICN)o]2He @ ZA2 7|&z /pEs 8 & [2017]
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- A 9 H2020 FLAME Z2AEE E3 ICN 7§ Y ES2
TEHI AR T F [2018]
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OTN®% 7t 24 93| Flexible OTN Fdg™ x| 74 3 [2018]
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AEA7E 9 kmel WEZ®RAA HolHAIH dZ2 52 OINGZ dZ2ES 98
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- (Calnex) BHlY W&, TSN T &718to] 91zs Ggo HL&317] 9 Y H2E &FH0Z
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- (EndRun) IT UWESZS AL 3 ,
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- - _ s _ 90%
EZ&st CPhig/del, Of=AHolAa/2TFAte IWP|S/EETE, xE ==
S Oslolef zs8/27|0k (== E &/l H 0|2 TE | L)
72| ER3 7|7 Exs #g
(Signalling requirements, protocols, test specifications and combating
SG11 counterfeit products) MEZAUESLZ 7|22 &8st Adxl HFE I
ANsd UERKZ 7|22 &82 /st & /e &
(Future networks, with focus on IMT-2020, cloud computing and
trusted network infrastructures)
- 201740l 5G U EHIAMe J|HSE HEHES HEsH7| e ZHA
SG13 J&50| AMAM=EO{(FG MLAG) 2FAte & R=A0lA, =3 S
EEXZQH e A2 FH B
- HESAMUERZ Z/&8 035t 5Ge M&E HzLE & ot}
Core LIERZ 7|=o MEsl7] ?Ist 2= olo|®] 7let =
(Transport, Access and Home)
- OTN, MPLS-TP, Carrier Ethernet, WDM &2 Ho{35t7| £/& T-SDN
HEEY Fx= EZESE Fo =
- T-SDN ZHEEZHE 7|Hte 2 5G EMMAZE HERIS X7 ¢8H
ST AME E BEE S EEE FMN B
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- eEEC Elo|Y EM 74 &5 I &
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(3H) Mol M =
- T-BC-P % T-TSC-P/A Eto|d EM FAEY ZZES Y &
SG15 - 7] OAM 2T Ate & MEZE FF3t M
- Flexible OTN long reach #& =Z2g F= 3 FEC 7|=0d et EF3,
& =
- OTU4-Long Reach =35} 7ldll =
- Mobile-optimized OTN &3t &5 £& &
- IMT2020/5GE Al &st7| ¢t M V)= &St &= & &
- NG-PON2 7|&¢2| TC A& % PMD HZ w4 MYE 202
- ¢atsk {0GE X| ¥ St= XGS-PON Z|=2| &5 etz
- 50GE EHMA J|l= BESH AlE
- o2 HEAM ZZEQ GRoFel ZHIY Meg/ZE2EEE MIYE HEZ
ZAM&ak ZF2l Gmetro =S XY =
- ZHiY ZEEEE UMA TJE =2 B
- G-PONZ} E-PONE S&ste= = & et =2 2l &
TC57 (Power systems management and associated information exchange)
PTPe| M3 ==z ufol st EF3 2=
IEC
(Fibre optics) otg21 &&FA7| #4 EFst 2 mz2riH 2 w4
TC86 x5 Fal =
valirs uy ol =
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T= ZZ=3st 7|+ EZF=st &
- LQEZE? ZEEE J|dtel Mo ¥ 2| elHEo|A/=2EZT} O o|H
e 7= sl §2 ZH2(CoreModel) 1.3.172F 71t
- Z2diolH S Ml HE F4A SDN =AHIRE J|=2| Heks gl
o0 Chekst HIH/MU|A T E 2 =& Jtstt &4 78
- End-to-End 91& % SIO|HEIE J|=2 I8 Y, =, MH|A Foto
TS VY ZSSZ SDNe| ZEHZE Md|A =M stol oy
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- MPLS-TP RLEZZ2 ZZEZZ 28t SPTN && ok 7ig
- UMLZ} OpenAPl 2 ProtoBufE ™Zst= 7lo|=2fel gt
- e/ Eely ME W ESIZODIN) Z&+x Aot
(I2RS WG-Interface to the Routing System, PCE WG-Path Computation
Element) 2IE{2t AL[X|o|Mel CIst SDN AFRAHIRE QlE{H 0[N
A Vs EES MNYEE Y B
(TEAS WG-Traffic Engineering Architecture and Signaling) SDN | 0f
7= ¥ HE 2 mF & JtM WER I MUAE HMISstr| 98t
NBI QlE{molA, EzfE XL ojE e e EE=ZX|, HE 9 &z
2 HOE {5t SBl elEHOIA EFES YA =
(CCAMP WG-Common Control and Measurement Plane) WDM, PTN
2| AU ELIE SDNe=Z HMofst7| ¢St SBI elEHo|A TFES =X &
(BM WG-Benchmarking Methodology)
2| - 2015 4% SDN HEEZYH M= Algd WHEo st 2F3 &HES
(AFAD) Taistn Aonof SDN HEEH AlgaH 7(so st 2&35t =0

g dE =

- SDN ZEE2 M5 Alg W& 2o tfst ZZxsb zHed 2bM o
- VNF 22/x| M5 Alg g =2o st T35 7Y &d 5
(DetNet WG-Deterministic Networking) IP/MPLS 7|2t DetNet2 |8t
HESZ o7& X, ool W &M Hof/at2], 2ot D2 Atg Sof
st 2&Fst 2 =

IETF/IRTF (BIER WG-BIit Indexed Explicit Replication) HIE Z|dt HE[FHAEE
2lst Zold 7|=of st & Y 5

(BMAN WG-IPv6 Maintenance) M1HE z2}RE AlHXIE Ms5t7| £ st
IPv6 &llC] =22 =& Jile =
(LSR WG-Link State Routing) MIO2HE Al#HXle| ZE2H S 2|5t 2t2E

ZZ2EE ST ZE Y B

(DMM WG-Distributed Mobility Management) ¢IZi=zello|HE ALE3SHK]|
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EE N =
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st & 7Y &
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(PLL WG-Physical and Link Layer) Flexible Ethernet IA(Implementation
Agreement)1.1 2 Flex Coherent DWDM transmission framework A&
20174 2235t 2nf 20062 =2 400GE2 Z|=o e =35 =9 &

ISG NFV

(Network Functions Virtualisation)

- SOL ¥ZasdAM MANO ¢QlE{Hola ol st 2E APl #AS
ekt YNF 2 W ER 3 MulA AEXE 28 VNF 7| X| Helol| CH &k
w4 e Ay =

- IFA ®1ZO8dAM MANO 7|2 QEHolaA FHE2 et=zs AlEfjo|of
HEIAIOIE NFV, d&jatz|, 2= HOolElE X, HWE/Z3
2olMA 2| & MER =& 7S i gdcE ™ =

- TST |2 180dlM ZE #HIH MEZ 4522M, API M4 Ald
Mso oist Mixold f#AS e =

ISG MEC

(Multi-access Edge Computing) =X X|oiz}
Dol oA x| HAFE J|E 7AS Mestn U
af 7tat HESRIZ ZEHESZ NFV 7|2 &

22k dole ®&2
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ISG ENI

(Experiential Networked Intelligence)

- HERQZ Xs3 #H 7| Md7d JHeS 2o sklof, xto[Lt =HefF,
BHelo|E, AMAXL 2|l ZTE § ™ MA =2 SAAIEAL 2 M =ALSO0|
FEXMoZ FOist= JI2H 179 =FE EFst 52 AN S
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MARH ez s Tolxl "HalF, stglol, F|ot, Xto|ut FUE, NTT
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O (SDN 7]%) TTA vEJEHYl PG(PG220)¢} TTA 3% PG(PG201), SDN/NFVEH F4Ho =
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EES7} ol FolA 1 Yo 53] SDN B 7163} gste] TSDNE 9@ dolezu
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TTAE.IE-802.3br-2016, IEEE o|Hdl &= 7MY &
A& Mzt 2edt =agel M sjxE /s 2017
72 9 p2| mjebo|E(EEE Std 802.3br-2016)
TTAE.IE-802.1AC-2016, tHAl &Z HO{(MAC) AMH|A 2017
°|(IEEE Std 802.1AC-2016)
TTAE.IE-1722-2016, EE2[X| LAN 2tdolM A7l
olzd ofZelAolMeE /st & =Z2EZ(EEE| 2017
Std 1722-2016)
TTAE.IE-802.1BA-2011, 2C|2 H|C|L HZ|E(AVB)
Al A 2016

O[iEA - Mo} | X538 HIEK= 209



ICT Standardization Strategy Map

QA xF /N 2 ETSI QKD %F3H5 7 5 [2017]

- (BEARTAATES) 201695 HHARFAATFEZEC] ETSI ISG member® 3] 3}
w3} &5 %3 F. ETSI Quantum Safe Crypto Workshop} =] ¢z} Alm]i}
£ 5 aUe BEsh 2 34 FH s A8 F [2016]
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)
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o= AN HE AYPT RHo 7 AHAw [2018]

-

- ARRAHS 93 UMLY OpenAPl v % UML¥ ProtoBuf vjsj 7joj=g}le
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(ITU-T) T-SDN #F3t= #Ao AF MEYA Alo] 73 EF(G.8080)2 Fx3t] SDN
EJAIZE Aol 72 9 AR RdS FF3} I3 T [2018]
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sy F [2017]
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S 28 F [2018]

(MEF)

- SD-WAN ##ste] 7j2]o] ojtjul Z=utelr] 7 SDN 15 APl %E9 /MEs
71 [2017]

- MEF 3.0 ZH Y4 YaS /Rdsta LSO APIY] R3S FITHow F3 F [2018]

(ONOS)

eEZ2$ 15 s 2 LISP, OSPF, ISIS ¥ YANGS 9461 NETCONF oJ®HH %
ARF-2BERE QIEF o] 2~ 9] ) S 8 FOoZ FF SDN T E AeiA Fitol
7l A% [2017]

- YANG/5 2474 APl A9 2 /|, JQdE 20 ZH A= AE, gRPC 78 2 H§
TS FRst =2k E QIEFHolA~ XY o H 1453} *’Fﬁﬂ [2017]

- HEATY solrgs dAss Hd H3-FHZE J|ES NL FOSE OpenROADM
YWEAIZ/ Hul2 XY, LETZZ S 14 XY FSo] I3 [2017]

- Blo]EHtA d Figlo] Zojw 7wk ODIN 7% % #d YEYZ 54 24 7& A
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A8y, I1SSU Z=Ax HAH3, TEESH FFA A,

Stratum API 7@ R8s ZF [2018]
- (REUEIE) FY2HY E mgd ol Ve IS T3 EWB QHI o~ EF
M Foje 71 Hw [2017]

P4/CORD wEBE 7|5 3,

7 7|+ E&:(ehd Hgodr | AH SH EFES g5
TR-543 v1.0 info, UML to OpenAPI Mapping Guidlines 2018
TR-544 v1.0 info, UML to ProtoBuf Mapping Guidelines 2018
TR-512 v1.3.1 info, Core Information Model(Core 2018
Model) 1.3.1
TS-022, Optical Transport Protocol Extensions Ver 1.0 2017
TS-029, SPTN OpenFlow Protocol Extensions 2017
TR-540, Orchestration: A More Holistic View 2017
TR-538, Use Cases for Carrier Grade SDN 2016
TR-534, SDN Carrier Grade Framework 2016
TF-524, RFI Template for Migration to SDN 2016
TR-528, Mapping Cross Stratum Orchestration(CSO) 2016
to the SDN Architecture
. SDN M of/tlolef M&
ONF TR-521, SDN Architecture 1.1 2016 ol xbx| EALSH 7|2
TR-527, Functional Requirements for Transport API 2016
TR-522, SDN Architecture for Transport Networks 2016
TR-512, Core Information Model(CoreModel) 1.2 2016
TR-523, Intent Definition Principles 2016
TR-529, Security Foundation Requirements for
2016
SDN controllers
TR-530, Threat Analysis for the SDN Architecture 2016
TR-539, OpenFlow Controller Benchmarking
. 2016
Methodologies
TS-025, OpenFlow Switch Specification Ver 1.5.1 2015
TS-026, Conformance Test Specification for
Openflow Switch Specification v1.3.4 Basic Single 2015
Table Conformance Test Profile
=
G.7701, Common control aspects
(2018)
SDN &tedgh 2l
; Xlsl =
ITU-T SG15 G.7702, Architecture for SDN control of transport ~EH = End-to—end 3ol 22| =
networks . (2918) 9_4%/ X._"%ﬁ|§ 7| %
G.7711, Generic protocol-neutral management &=
information model for transport resources (2018)
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[-D, Framework for Abstraction and Control of =
Traffic Engineered Networks (2018)
I-D, Requirements for Abstraction and Control of PNELEES
TE Networks (2018) SDN &9%
End-to-end stolE 2| =
I-D, Information Model for Abstraction and Control | Zl& = A/ NMEHS 7=
of TE Networks(ACTN) (2018)
. A=
I-D, A Yang Data Model for ACTN VN Operation
(2018)
. . A=
I-D, Routing Information Base Info Model
(2018)
I-D, Benchmarking Methodology for SDN Controller| ZI&&
IETF Performance (2018)
[-D, Terminology for Benchmarking SDN Controller | ZI& &
Performance (2018)
EFC{ 79281, /:n Architecture for the Interface to the 2016 SDN oj/clole M4
orne =Yy U A Fast ol
RFC 7920, Problem Statement for the Interface to
. 2016
the Routing System
RFC 6457, PCC-PCE Communication and PCE
Discovery Requirements for Inter-Layer Traffic 2012
Engineering
RFC 5810, Forwarding and Control Element 2010
Separation(ForCES) Protocol Specification
MEF 3.0 LSO API Standardization/Transformational
. 2018
Global Services Framework
MEF SDN Zfedgt 2
™ E Inter—provider LSO API| Standardization 2017 End-to-end stolE2| =
erum . . HEMEAS 715
Understanding SD-WAN Managed Services
. 2017
(White paper)
O (NEV 7]%) ESTI NFV 1§5<¢ FAog zZ2ed 9 A &4 7% ik ag572 o
7Rt Fo], OPEN-MANO, ONAP 5 & A2 T ZAEY} 43 A3 =
- (ETSI NFV) Release-3 #F3}7} 5G &7AMd wa 7Hdst & Zlgdd tigh Ad+t4
o] FP= 5. FES, 20161 5¥€o] FAHE SOL HH1FNAN= MANO 7]&
YoM QAEH ol I Z APl 72S NS [FA JAIFAANE
WEALO|E NFV, AA%e, doleln Ze9= A, UEND Letold, goliz B
5 NES 754 wE 7A3E 2yPsta TST JA1EBANAE HE Wy AEDT A
=88 AE 7F JiEs @535, SOL A 2FAA ABS 2F API thd A A
74 MEs [ F [2018]

O[iEA - Mo} | X538 HIERKR 215



ICT Standardization Strategy Map

-t E&E(eHY HLAE | 2H ™ BFsS g5
GS NFV-SOL005, Os-Ma—-Nfvo RESTful protocols 2018
specification
GS NFV-EVEO11, Cloud native VNF classification 2018 -
specification
GR NFV-EVEO012, Network slicing report 2018
GR NFV-EVEO010, License management report 2018

. . =& NFY 28 ¢

GR NFV-EVEO008, Charging and billing report 2017 Mo~ 7|2
GR NFV-EVEO009, E2E Process Descriptions report 2017
GR NFV-IFA022, Multi-site Services report 2017
GR NFV-IFA025, Real-time/ultra—low latency 2017
aspects report

ETSI NFV | GR NFV-IFA027, Performance Measurement o017
specification
GS NFV-SOL001, TOSCA-based NFV descriptors 2017 B
specification
GS NFV-SOL002, Ve-Vnfm RESTful protocols 0017
specification
GS NFV-SOL003, Or-Vnfm RESTful protocols 2017
specifiction
GS NFV-SOL004, VNF package specification 2017
GS NFV-TST007, MANO lop testing Guidance 2017
specification I

— NFV A& 7=

GS NFV-TST002, Report on NFV Interoperability 2016

Testing Methodology

O (MEY)Z A5 71<%) ESTI ENIS} ZSM 8-S F4o=Z YEYA A3 750 g
FAatAe] A F
- (ETSI ENI) ME9= 253 #A e 9s skdle], oy =HelgF,
Higbo]E, Al ", ZTE 5 A A Fa FAAA B AlzAbse] FEHo=
=
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2
=
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Fodste 7hed 20179 Z2PE %
Aed HEAZ AFIE AT 27AY, #F=AClS A B4 59 Y H4E0]
NLE RO H, ENI Rel-1 Stage-2(2018.3~)= A& HEAIE 3 7Is7%, 7Is E51H

- (ETSI ZSM) WE9Y=a AF3 #H 7
7)ok, ztely fFUF, NIT ==,
=Wt en, 7€ SDN/NFV 7&S wgo=s Al ML7|ES F7tste] WE]IGS]
AbdA " Al sHlel MANOSH B3 985+ End-to-end A3t 7le JHEE AT
TF AEHl~ B Holy FREd A =

- (ITU-T ML5G) 20179 5G UIESANAY 7ASs WS HEs7] s A
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ETSI ENI-005, System Architecture (2020)
ETSI ENI-001, Use Cases 2018
ETSI ENI ETSI ENI-002, Requirements 2018 ) )
HESZ Xs=tE fI8
ETSI ENI-003, Context Aware Policy Modeling 2018 | g=7#olA FAIE
ETSI ENI-004, Terminology 2018 CESIRES
ETSI ZSM-001, Use Cases & Requirements 2018
ETSI ZSM | ETSI ZSM-002, Reference Architecture 2018
ETSI ZSM-003, Network Slicing 2018
O (AAA/ANZ-FAHY WELZ) Ethernet 7%+ A7t ¥WIz+d WEQ == IEEE 802.1 TSN
TGE %3 ®Fst 8 Foli, IP/MPLS 78k A7t &43 U EYAE IETF DetNet
WGE &3l %3t 18 F. ofEAleldd J9H =29 xFo|l #d £F3) 7|H
A4 dtol W= YD Aoz AW

- TSN YIE9 = As Alojstar #elstr] A 22&F 9 doJH 29 (802.1Qcc SRP,
802.1Qcp/cw YANG data model) &3} 28 T [2013]

- O]FTFAGG)HY ZTHEZ TSNe AHE&st7] #g Z=23Y(@8021CM TSN  for
fronthaul) 3£F3} 213 F [2015]

- 1ARZY YEYA AZE7] %72 IEEE 1588< IEEE 802 UE Y=o Z&317] 93
= 2 EF(802.1AS-Rev TimeSync) EF3} M3 5 [2015]

- TSN HIE9I A A g AA AbE §H Aoz BAsty] gt nyd™d Az 57] 7|0
A1ZE-9124] £99 714(802.1Qbv TAS, 802.1Qci PSFP, 802.1Qch CQF, 802.1Qbu Frame
Preemption 5) ¥F37} iR 42T [2015~2017], #1557 EQF 4] (P802.1Qcr
ATS)ol| tigh 173} 18 F [2016]

A 2

- TSN Zd|d EA] 2 AAS F3] MEHZ Aol Aoz £4 glo] Zde B A|7HA]
Agstr] 9138 714(802.1CB FRER) ¥F3}7 2= [2017], 7 AR AY A =

(P802.1CBcv/db) [2018]
- (IEEE 802.3) TSN Z# ¢ Z A
duk EYE S E&ete] FAlsk= A& A2 =

- (IETF DetNet)

ek eve e wuw, Hw, 9" AEs, FA/CIEEAY, 2 MM
AL, AME ESANE, MESA S5l 5 9 IP ¥E T8 AeE 5 e ohdd
= etNet o}7|EIX & st TP 2

- DetNet 2% AH

A% B2 =97t BARo A

=d, YANG

2 o

[2018]

D
=o]7} &ire] Y F [2017]
d 5 SDN 7|9t T4 HZF3 DetNet Ao/ HE
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A /371802 WAStE low-rate EEY
< 7le, @ EZEX A DetNet 7= 28
= of7F /Ao E At =2 F [2018]
- (718h
- [EEE 172WGeA = 2011 AIQS 1722 FF TSNS T3 AT fEA A
dlole 2 2 Bk #AH ARFS F713E IEEE 1722(Transport Protocol for Time-Sensitive
Application in Bridged Network) £F3} £+5 [2016]
- IEEE¢} IECx= ¥4 Absslol] TSNS H8317] 9t Z 29} (IEEE/IEC P60802 TSN
profile for TSN) £+3} 3% 313 5 [2017]

- E&E(ehHY NEAE | 2H SH ZFs5 &=

IEEE P60802, Time—Sensitive Networking Profile for NS

Industrial Automation (2021)

IEEE P802.1CBcv, Draft Standard for Local and

metropolitan area networks - Frame Replication and x| 5H =

. . L . ARy

Elimination for Reliability Amendment: Information (2020)

Model, YANG Data Model and Management

Information Base Module

IEEE P802.1CBdb, Draft Standard for Local and

metropolitan area networks - Frame Replication and N E

Elimination for Reliability Amendment: Extended (2020)

Stream |dentification Functions

|IEEE P802.1Qcr, Bridges and Bridged Networks A=

Amendment: Asynchronous Traffic Shaping (2019)

IEEE P802.1Qcp, Bridges and Bridged Networks IS

Amendment: YANG Data Model (2019)

IEEE P802.1Qcw, YANG Data Models for ol = Ethernet 7|t
IEEE 802.1 | Scheduled Traffic, Frame Preemption, and (2019) Al Zb-0] 2+5

per-Stream Filtering and Policing HEKZ 7=
IEEE P802.1AS—Revision, Timing and Synchronization

LS
for Time-Sensitive Applications in Bridged Local Area 20 182);
Networks
IEEE P802.1Qcc, Bridges and Bridged Networks— x| 3l =
Amendment: Stream Reservation Protocol(SRP) Cee
(2018)
Enhancements and Performance Improvements
IEEE P802.1CM, Time-Sensitive Networking for M E
Fronthaul (2018)
IEEE Std 802.1Qch-2017, IEEE Standard for Local
and Metropolitan Area Networks— Bridges and 0017
Bridged Networks— Amendment 29: Cyclic Queuing
and Forwarding
IEEE Std 802.1Qci—-2017, IEEE Standard for Local
and metropolitan area networks— Bridges and 2017

Bridged Networks— Amendment 28: Per-Stream
Filtering and Policing
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IEEE Std 802.1CB-2017, |IEEE Standard for Local
and Metropolitan Area Networks— Frame Replication 2017
and Elimination for Reliability

IEEE Std 802.1Qbu-2016, IEEE Standard for Local
and Metropolitan Area Networks— Bridges and 2016
Bridged Networks— Amendment 26: Frame Preemption
IEEE Std 802.1Qca-2015, IEEE Standard for Local
and Metropolitan Area Networks— Bridges and

Bridged Networks— Amendment 24: Path Control 2015
and Reservation

IEEE Std. 802.1Qbv-2015, IEEE Standard for Local

and Metropolitan Area Networks — Bridges and 2015

Bridged Networks— Amendment 25: Enhancements
for Scheduled Traffic

. A=
[-D, DetNet Flow Information Model (2021)
fi ion YANG Model gz
[-D, DetNet Configuration G Mode (2021)
[-D, Deterministic Networking Application in Ring =
Topologies (2021)
. A=
[-D, Sing—path PREF (2021)
[-D, DetNet D Pl E [ati dds
, DetNet Data Plane Encapsulation (2020)
ral =
[-D, Operation of Deterministic Networks over MPLS I(TQOZOS) IP/MPLS 7|tk
IETF DetNet ol = AlZ-2tE S
— i =< HES %I IS
|-D, DetNet IP Encapsulation (2020) |E < |=
[-D, DetNet Bounded L dds
, DetNet Bounded Latency (2020)
o King Archi NS
[-D, Deterministic Networking Architecture (2019)
. . =
[-D, Deterministic Networking Problem Statement (2019)
|-D, Deterministic Networking(DetNet) Security M=
Considerations (2019)
I-D, D inistic N king Use C ds
, Deterministic Networking Use Cases (2019)

A BERFA 7€) ETSI QKD_ISGlA At 45 §4lel #E3E GsE Idstal
Ao s AlAF] tiE T dak Y= #4lo] oM ISOE &F &FF 3 F
- (ETSI QKD ISG) = A ¥A¢tsF4l 153 71920 QKD_ISGE 2008 A3l GS £F
AR A8 ZF. FA7|BE Toshiba, NTT, SKT, Huawei 5°]™ 2016338 HHGREA
ATEgol JPAR Fofsie] AdbA 7la o ZFEE Zs AP F. SKT= ETSI
Quantum Safe Crypto WorkshopS 20151 3] 3} %4 =
- (NIST, ANSI) v]=F Hot®FE a3l NIST, ANSIOIME 7€ 11 43718 53 4%
dugFd AT dagEs ML FOE A AERFA FFREORAAME
*d53l AFS Y8l 71=<9 ANSI, IETF %+ dagE5349 385 ¢
18 ZF [2014]
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74 22| 2 EF:(ehY Nedr | UH ™ EFES st5
GS QKD 003, Components and internal
. 2018
interface(amendment)
GS QKD 011, Component characterization: 2017
characterizing optical components for QKD systems
GS QKD 002, Use cases 2010
ETSI QKD ofx} otsnr 7|&
ISG GS QKD 003, Components and internal interface 2010
GS QKD 004, Application interface 2010
GS QKD 005, Security proofs 2010
GS QKD 008, QKD module security specification 2010
IETF Kerbose| IPSEC X509-S/Mine, Transport Layer Security(SSL)| 2014 kXL etsak J|&
JTC1 SC27 | At ks S4lol st #& & a2s kXL A5t J|=
- (2022)
DES, computer authentication, secure hash
NIST FIPS | standard, digital signature standard, 2013 QX A3t J|&
AES(FIPS-197,ISO/IEC 18033-3)
X9.17, PIN management, check processing,
. 2014
electronic transfer of funds
X9.31, Digital signature based on RSA(TU-T
S 2013
ANS| G17) YR ATY 7|%
X9.30, US Financial Industry Standard based on
2013
DSA
X9.28, Common master key 2013
O (MESAZ 7% 7l&) IMT-20205 A% 87418 2 Fxo wet ARFAUNEYA 7|=0]
Q4 7&E A ITU-TE F4o=2 EFo] 7/IE o)y, IoT ¢ 4G LTE 53
a8 Zisd st ZEEC] IETFE T4HSZ /Y F. ¥ IETF 6MAN, LSR,
SPRING, DMM WG& Hé } 1‘:& S AR = 71%94 EES NE F
ARZEA 4

ez AltEer —?r’:

X
A&H o7 Fxo| g FFo] 7H‘:'L g Aoz oF [2018]

= =
- (ITU-T SGI1) IoT & 9% HRE 437 A%
]

FFor AEHIAIESNT 7Iles ZE&so dE T

BHoZ XF o] Y F A2 =Z o4 [2018]
- (IRTF ICN RG) IoT, 4G LTE & A & 7153
solH A&HHo " Y AdWHEAHl= g HPH FF )
- (IETF BIER WG) TP #jZlo] Z9dg ARE &
s EFo] &8 AL, IP over ICN 7|&E2
- (IETF 6MAN WG) IPv6 %+9 =3
Ay

A B
F AEE IPv6 S g3l BES AT T [2018]
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- (IETF LSR WG) MIRE AHAE ZT2Y3t7] st 7| #@$" ZZEF(SIS,
OSPF)& &3slal #d YANG 249 258 7w
- (IETF SPRING WG) Atg#te] HA e Au|=
d2E ZAAs] AT AaRE Ze¥Y f2Acl: EESs €8S, AIYE
FH FxE AYste ZTS ME F [2018]
- (IETE DMM WG) IP YUIE9I A &£4F ol54& Addes EFS /MEsta dow,
2utd Y EYI AR HWd AIWE #@9ES FHLsta 5G UIEYAY AR
HAHS HAger] A xFS MNE F [2018]

74 2o #E(ehdy HUAE | 2H SH BwES g5
Y.ICN-DS-framework, Framework for directory x| 3 =
service for management of a huge number of '(_2(;93)
heterogeneously named objects in IMT-2020 HE ZA HEZZICN)
ITU-T SG13 - ) . HE EA ES
Y.Suppl.47, Information-Centric Networking - 718 Sal 7=
Overview, Standardization Gaps and 2018
Proof-of-Concept
TU-T SG11 Q.IEC-REQ, Signalling requirements and ME=E | HE Z4 HWELZICN)
architecture of intelligent edge computing (2018) 718 & 7=
I-D, Native Deployment of ICN in LTE, 4G Mobile | T &
Networks (2019)
=
|I-D, Design Considerations for Applying ICN to loT (20193)
I-D, Deployment Considerations for LR
Information-Centric Networking(ICN) (2019)
. =
[-D, CCNx Messages in TLV Format (2018)
RFC 8296, Encapsulation for Bit Index Explicit
Replication(BIER) in MPLS and Non-MPLS 2018
HdE 4 HELQA
IRTE ICN Networks . . . _ £ Eﬂ 2 A(ICN)
RFC 8279, Multicast Using Bit Index Explicit 0017 718 SA 7=
Replication(BIER)
RFC 7927, Information-Centric Networking(ICN)
2016
Research Challenges
RFC 7933, Adaptive Video Streaming over 2016
Information-Centric Networking(ICN)
RFC 7945, Information-Centric Networking: 2016
Evaluation and Security Considerations
RFC 7476, Information-Centric Networking: Baseline 2015
Scenarios
I-D, IPv6 S Routing Header(SRH) ags
ETE BUAN , IPv6 Segment Routing Header (2019) Al XHID) 7|
RFC 6564, A Uniform Format for IPv6 Extension 2012 izl ME 7=
Headers
-D, IS-IS E [ for S Routi ads
, xtensions for Segment Routing (2019) AIEXHID) 7| u
IETF LSR — . ~
. . TS izl ME 7=
I-D, OSPFv3 Extensions for Segment Routing (2019)
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I-D, S t Routing Architect ads
, Segment Routing Architecture (2019)
I-D, S Routi ith MPLS d | fds
, Segment Routing wit ata plane (2019)
. LS
I-D, YANG Data Model for Segment Routing (2019)
ETF RFC 8354 C for IPv6 Pack HEAHD) T
SPRING .8 5 , Use gses or IPv6 Source Packet 2018 oz Mok o7|s
Routing in Networking(SPRING)
RFC 8355, Resiliency Use Cases in Source Packet 2018
Routing in Networking(SPRING) Networks
RFC 7855, Source Packet Routing in
Networking(SPRING) Problem Statement and 2016
Requirements
[-D, Optimized Mobile U Pl Soluti for 5G ads
, Optimize obile User Plane Solutions for (2020)
. . LS Al XHID) 7| 8F
IETF DMM | I-D, Segment Routing IPv6 for Mobile User Plane (2019) W3l Met 7=
RFC 8278, Mobile Access Gateway(MAG) Multipath
. 2018
Options
O (Me% 71&) &% FAL FAE 7| B3 %73 € We7] @ Az R 2|
7o) B3 A ¥ 5317} ITU-T, IEEE, OIF, IETF SolA &as] A3 =
- (ITU-T SG15) OTN 7]%&<& Flexible OTN(FlexO)¥ ®Zuld HAgEwtS 93 OTN(M-OTN)ell

el FFst I FolH, W] Ve A4 2 Fue A 5

gold 54, T-GM Ee|d 54, T-BC-P 2 T-TSC-P/A Eol® 54, 7] OAM Sl

s xEs A8 F

- Flexible OTN ##3&}o] FlexO-SR(G.709.1)& 20173 %371 ¢
Staircase @FECE OTN =g o] AL3o FAJHE FALE7]eS  o]&3
FlexO-LR(G.709.3) 53} X3 Z [2018]

- 100GH 2152 OTU4 Z# YdolA FEC 3j#E] % Staircase FEC 7]<o] W3 TFS
Zgste] =y 7z, A gigk FFo] & F [2018]

- Zapd o] A EE OTN &S HAH3A7]7] A3 2F3 &

- IMT2020/5G AJHI2=E A 9Hsl7] 93 dEdY Q8 FAF o

}

=

- 20159 FE £ 2 #3 7)dk ol (PTP) EFol AMEE &
AZF 2d A Folw, AlF A G.781.10] E3F oA [2018]

- 20179 69 HE] 5G¢} eCPRI &7AMEHS 128t eEEC #d 7129 G82621 & N =
[2018]

- 20179 109 G.82731 E<F A AFEhY], G.8275¢] AHYgH UEYA Fx9)
G.82751/G.82752¢1 A" PIP PBHF =ZEadox ZFste HyF 9=
"t~ E(T-GM) Etol® 7]5& 9gh HAse] a7AE Ao F [2018]

- 20179 10€ T-BC-P ¥ T-TSC-P/A Elol™W E5A4 ZFQ G82734 =t AAZES
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document"E& €E3FSH, FF 200G =2 400GH2] 7= g xFo| P A=
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93 xFo 2, 7]& IEEE 1588-2008 PTPv29] sub-microsecond &% A7t 7] AUEE
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Efd 2"l 93 B 7|WHES FHE3sa, $E8FoF FdUE A "uYdd A4 JTES

F7Vste PTPv3 %F3t A8 5 [2018]

(IEEE 8021) &7E A/V HE| XX Talker®} Listener 1k A1t 715 €3+ IEEE
802.1AS-2011 gPTP(generalized PTP)E AFd WELZoA A It 34lE, 1%
S717F 7bedteE WE7] olss, tE AIRb 57 =l A, S AA H
5 0% 715ES F715HE 802.1AS-Rev 53} 23 F [2018]

(IEEE 802.3) 100G, 200G % 400GH °ldUl As& A7|Fe= AFT & Ae 7474
400GH oltdl 2z FAFE F4S ML Fol dx, 47 gyl FAEE 10km °]F
AEE & A= 4 ZF3 AA AR =9 F [2018]

(IETF TICTOC) PTPv2 Aloj/#eE $1& YANG =4 o}t A, 5§%
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G.709.3 Amd.1, FlexO for longer reach interfaces A E
amd 1 (2019)
L =
Gsup.5gotn, Application of OTN to 5G Transport (2019)
G.ctnbg, Characteristics of transport networks to NS
support IMT-2020/5G (2019)
dgs ngy 3z
ITU-T SG15 | G.709.2, Strong HD for OTU4 (2018) Eh
. . =
G.709.1, Flexible OTN short-reach interface
(2018)
G.709(2016) Amd.3, Interfaces for the Optical A E
Transport Network(OTN): Amendment 3 (2018)
G.798 Amd.1, Characteristics of optical transport NS
network hierarchy equipment functional blocks (2018)
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G.8023 Amd 1, Characteristics of equipment x| 3l =
functional blocks supporting Ethernet physical layer (2018)
and FlexE interfaces Amd 1
GSTR-TN5G Rev, Transport network support of NS
IMT-2020/5G (2018)
G.media, Architect f Optical Medi 23

.media, Architecture of Optical Media (2018)
(G.8264, Distribution of timing information through A E
packet networks (2020)
G.8271.2, Network limits for time synchronization in x| 3l =

. . _— ARSI
packet networks with partial timing support from the (2020)

network

G.sync-mgmt, Management Requirement and
Information Model for Synchronization

0 QS o

G.781 Amd.1, Synchronization layer functions

| O
= |

Ol

G.781.1, Synchronization Layer Functions for
packet-based networks

0

G.811.1 Amd.1, Enhanced Primary Reference Clock

= | —

G.8271, Time and phase synchronization aspects of
telecommunication networks

(@] 0L (@) oL

= | &

ol

G.8271.1, Network limits for time synchronization in

0

SRR eSS
(@}

C oL oML ol Lol Lol Lo S ol

Packet networks — Amendment 1 01
G.8273.1, Timing characteristics of telecom Tl
grandmaster clocks for time synchronization (201
(G.8275.2 Revision, Precision time Protocol Telecom ol =
Profile for time/phase synchronization with partial (“2019)

timing support from the network

ol
=

02

G Suppl.sim, Simulations of transport of time over
packet networks

| O
= | —

Ol

G.8251, The control of jitter and wander within the
optical transport network(OTN)

0

| O
= | 2

G.8260(2015) Amd.2, Definitions and terminology for
synchronization in packet networks: Amendment 2

|
= |

G.8261, Timing and synchronization aspects in
packet networks

= | &
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G.8262, Timing characteristics of synchronous ol
Ethernet equipment slave clock(EEC) 01
G.8262.1, Timing characteristics of an enhanced &Y
synchronous Ethernet equipment slave clock(EEC) 01
(G.8266, Timing characteristics of telecom ey
grandmaster clocks for frequency synchronization (201
G.8271(2017) Amd.1, Time and phase Rl =
synchronization aspects of telecommunication '(2(; 8)
networks — Amendment 1

G.8271.2, Amd.1, Network limits for time sl =
synchronization in packet networks with partial timing l(_2(<)318)

support from the network — Amendment 1
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G.8272 Amd.2, Timing characteristics of primary NS
reference time clocks —Amendment 2 (2018)
X E
G.8273, Framework of phase and time clocks (20183)
G.8273.2 Amd.2, Timing characteristics of telecom x|l =
boundary clocks and telecom time slave clocks - l(_2(<)3182);
Amendment 2
G.8273.3 Amd.1, Timing characteristics of telecom NS
transparent clocks — Amendment 1 (2018)
G.8273.4, Timing characteristics of partial timing x|l =
support telecom boundary clocks and telecom time l(_2(33182);
slave clocks
G.8275 Amd.1, Architecture and requirements for x| 3l =
packet-based time and phase delivery — '(25’183)
Amendment 1
(G.8275.1(2016) Amd.2, Precision time protocol S
telecom profile for phase/time synchronization with l(_2(<)3182);
full timing support from the network: Amendment 2
G.8275.2(2016) Amd.2, Precision time Protocol x| 5 =
Telecom Profile for time/phase synchronization with &(;83)
partial timing support from the network: Amendment 2
G.Suppl.SyncOAM, Synchronization OAM NS
requirements (2018)
GNSS-TR, Considerations on the Use of GNSS as | X3 =
a Primary Time Reference in Telecommunications (2018)
OIF-FD-FLEXCOH-DWDM-01.0, Flex Coherent 2017
DWDM Transmission Framework Document at= 7| ol Azt
OIF PLL - - : B S s
IA # OIF-FLEXE-01.1, Flex Ethernet Implementation 0017 S i =
Agreement
P1588/D1.2, Draft Standard for a Precision Clock x| 3l = Br=7| 9l Azt
IEEE 1588 | Synchronization Protocol for Networked '625’193) ;E ,:,;E e
Measurement and Control Systems < -
P802.1AS-Rev/D7.0, Draft Standard for Local and x|l = or=7| 9l A2t
IEEE 802.1 Metropolitan Area Networks - Timing and '(_26’192); ME S 7|2
Synchronization for Time-Sensitive Applications -
P802.3cm, Standard for Ethernet Amendment x| 8l =
Physical Layer and Management Parameters for 400 ZQ(E;
Gb/s over Multimode Fiber
\EEE 8023 | P802.3cd, IEEE Draft Standard for Ethernet 08 HAHE
. . f R A 7| s
Amendment: Media Access Control Parameters for x| 3l = sds =
50 Gb/s and Physical Layers and Management '(25’2;
Parameters for 50 Gb/s, 100 Gb/s, and 200 Gb/s
Operation
|-D, Enterprise Profile for the Precision Time oy =
Protocol With Mixed Multicast and Unicast (2020) arE7| 9 AlZt
IETF TICTOC| Messages Mg S 7|2
Kl_l 6OH > o —_
I-D, YANG Data Model for IEEE 1588-2008 20 193)
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- (ITU-T SG15) 4% 10717FF9! XGS-PON =32 92392 NG-PON2
50717t BAA 2~ 7]€ % Radio over fiber 7]& XF3F %3
E33t7] 918 converged PON 7|0l ti3l] =2 F [2018]

- (IEEE 8023) Ad #£49 7|l&eo] #&d IJAT 257]7b4 NG-EPON #%£3 33 Folw
2018 ARbry] EFExQE 100 Y 8= o Foln olyuldAe SDNES & Yang
model FF3H7F 18 Fo]M PONE Yang-modelS X3 [2018]

- (IEC TC86) old=1 FFAlES 9 FEMAY 14 FF3
Zag srbd 29 9 spdrbd B9 i £% 34

PON &9
Z1s) = [2018]

)
rit, o
o
N
rE
ot

B e
3
e
=3
an
o
_\‘l_,

7 e[ Z&F(ehHd HLAE | ZH SH BFSE g5
G.hsp.ConvTC, The specifications for a converged LS
TC layer (2021)
= N
G.hsp.50Gpmd, Specifications of fixed 50G PMD (2023 Zopel ZHMA TJ|=
G.hsp.Req, The requirements for higher speed LR
PONs (2020)
G.RoF, Radi Fib t ads
.Ro adio over Fiber systems
’ Y (2018) ofgt2 1 mHj
G.Sup.55, Radio over Fiber technologies and its 2017 MM A T|=(RoF)
applications
(G.9807.1, 10-Gigabit-capable symmetric passive
. 2016 -
optical network
G.9802, multiple wavelength passive optical 2015

ITU-T SG15 | natworks(MW-PON)

(.989.3, 40-Gigabit—-capable passive optical
networks 2(NG-PON2): Transmission Convergence 2015
Layer Specification

(G.989.2, 40-Gigabit-capable passive optical
networks 2(NG-PON2): Physical media 2014
dependent(PMD) layer specification

(G.989.1, 40-Gigabit—capable passive optical

networks(NG-PON2): General requirements 2013

(G.987, 10-Gigabit-capable passive optical
network(XG-PON) systems: Definitions, 2012
abbreviations and acronyms _

G.987.4, 10 Gigabit-capable passive optical

networks(XG-PON): Reach extension 2012
802.3ca, Physical Layer Specifications and x| 3l =
IEEE 802.3 | Management Parameters for 25Gb/s, 50Gb/s, and (_2(;93) Db ZHMA T|=

100Gb/s Passive Optical Networks
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IEC 61280-4-3 ED1, FIBRE-OPTIC COMMUNICATION
SUBSYSTEM TEST PROCEDURES - Part 3: Passive LS
optical networks - Attenuation and optical return (2019)
loss measurements _
IEC TC86 | IEC 62149-10 ED1, Fibre optic active components x| o =
SC86B/86C | and devices—Performance standards-Part 10: (on 83)
RoF(radio over fiber) transceivers for mobile fronthaul
[EC 62150-5:2017 ED1, Fibre optic active
components and devices—Test and measurgment 2017 Dol Woh A 7|2
procedures—Part 5: Wavelength channel tuning time
of tuneable transmitters
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- Y52 Ade] FsE LEA2~ Vb SDN EZEEH /Y Z2AE=R, HolHAH
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- @A LEHolge|lE ZZAE = HEAOE, A2, FUH, oEE, VMWarest 2
i, IT AAE°] 7‘&]3} Ren, 71 HA HHL Oxygen B ==, HlolH
=232 93 p4 Z# 190 5:7HQ A3l Kubernetes 59 ZAH Y QLA XE-olA
2 ONAP/vCO 59 F& ZEUES} B3 fure 23 £
Ihjo]glo]lEE LZZEF XFY yEo] OVSDB, NETCONF, LISP, BGP 52| t}hekst
ARS-ZBbe = QIEH o] ~8 A Y3kal, SDNZ NFV 7]&9 %S 98] OpenStack]

_4

e

_

fo r2 A My
o rld 2 opr

- SEYolgelEE 53] md y|§e] Aulx FAEE 915 MD-SAL AZoz A Ho]
2oy wds yjmog APl 2 dolg 722 AHoslmg FAAL Z=oFn, o=
Q)SRESTCONF T2 EZ 3 YANG Ed8 o] A%

- Oxygen #g=¢ Fga F2Aolxe AEFsE AMulx AY(EZH VPN AuZ, gz
»~AZEY 7w, 299 NFV A4 Muls, EYA gixs HAH(NRO), HES A
7tN g 2 T ZEEY 7)u Ao 5 EX)

OPEN
. OpenDaylight Oxygen Release
s e T o P At G Other Applcations e . Vendor )
"""" rtomn seness T (T T T e At Apptcatos.
! : . « @it Indexed Explicit Replication |
[ Daata Export Impart ! |+ Container Orchestration Engine
i « JSON-RPE Extension

Data Stere (Config & Operational) OpenDaylight Platform (Yangtools, MD-SAL) Messaging [Notifications f RPCs)

‘Sennhbound Inberfaces &
Profocol Pluging

edpd Papd pdpd Bapd Pl el

<2 ZEHo[2}0[E(ODL) #+= - Oxygen H{™, &X: www.opendalight.org>

O ONOS(Open Network Operating System)

- ONOS+= # %2 Al (Linux Foundataion)®] +%3l= LZ4&2 7[Hke] SDN HES A
SAGAAS), T ZEEY NT Z2AEZ g o(Carrier) B UTHE WEHI M=
ZZulelvE ez A7

- dA ONOS Z=ZAEd = AT&T, China Unicom, A]elY}, Comcast, T EHIY, FA]2,
T2, 3k9le], 18, NEC, =7]o}, NTT, 44, Radisys, A|2=3, Turk Network, Hz}o]&
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O ZTRIaYYHE 29X LEAL2 7]

- PAE AY3t= 65 Tbps =9 Tofino & Barefootoll Al 2016\ d0] #E3IH O™ o]

T T8 UESI ¢ IT A¥js Z=2vteld, 223 dlitEe] st dow, 201849
59 71%F, Owl(vl.14) g =7t 714 H2 wHoez spd &

Owl ¥¥|2= ODIN f=Aol2E Adste T3 HEYA A4 7s

Gest B HAE g, ONOS #olg 9% 34 /I F3 2 Ul dadeol=9t
BotAo] Z3td Karaf 42.0 #&, CORD 3B oITZg A

sjEge] 7, Stratum API(P4Runtime, gNMI, gNOI) &
E33tH A9 fF2Aol2E BNG, PPPoE 59 VNF 22298 3718 A g
ONOStE Hzx WARE FY2HE oz 3 FEEHE FIT F A &4
&3S @Akl SDN MH| =9 HgA, 7184, S-S AFsiH, 2718 F8 &
28 AlglZ CORD, SDN-IP, Packet-Optical, Al ZHE 2+-$-8 T &4

ONOS ZZAEE= 53] 2Z42 /Mt 2 &85 Fedst7] 93t Ambassador®} Brigade
Z2aPE F3181™, Brigade®] 7-% Deployment, Intent 2.0, 3243, LALEd A,
S AHMSE) P4 T 14709 F)Esp/Be/ ms a0 duks g%

rr

Northbound Abstraction:
- network graph

- application intents

- virtualization & slicing

Distributed Core

Core: (scalability, availability, performance, persistence)

- distributed
- protocol independent

Southbound

(discover, observe, program, configure)

Southbound Abstraction:

- generalized OpenFlow OpenFlow NetConf

- pluggable & extensible

28 Y ZEagdy o Sl =AA HFe] A, wiA/HA EHolE S
29T F A+ 7l&E°] P4(Programming Protocol-independent Packet Processors)
Adow gwrs] s gloem 20179 590 71E9 P414 HAS A

- = u.g_

M P4 16 HAo] HREHYLS. FFoE P4 16 HAL FAHoF 75 7o) o]Foj=
A, P416 WHAANAME AH] AZHGA A P4E 7o EZ NEZLE 29XA/25H
o} 7] € % AASA AR /9] 9F FolBHEE A Y3t Aol ZhsslF 7] wEol

15 A
TS B B2 Ao AZGA A PAE 7O RE 3 HEQ A AHE AT AR o
P4 ZAA]wol AT&T, SKE#E &, KT 59 F2 AFgAe} CISCO, Broadcom, Cavium,
Huawei, Netronome, Barefoot &< Hl A, Google, VMware, Microsoft, Baidu,
Alibaba, Tencent 59| IT 7]g¢] Fdstn o FAAE nZFe 2T o)y,
P28 g, T Hsistu, 1 el e L thsturt Fo F

i
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A 2~912]1Q0 Wedgel00BF-32X¢} Wedgel00BF-65X7} Edgecore NetworksE 53l
SAE Y. £33 P4E A Y3t SmartNICO] Netronomes 53l EA4
- FPGA 7|9Fe] Y EY A 7}=2 NetFPGAOA P4E A Yst7] 93+ P4 to NetFPGA

71€o] F= ArYA e, v 2d B, Xilink 5& FHLE N F

O ONAP(Open Network Automation Platform)

- ONAP & NFV Orchestration, SDN Controller ¥ o}u2} Service Design, Analytics,
Network Management &°|] Z%H %9, &g ZTHFSZ, AT&TAAA F713 ECOMP
(Enhanced Control, Orchestration, Management & Policy)S’J- China Mobile, Huawei, ZTE
5ol FE3 Open-O ZZAHE7} Linux Foundation® Open Source ZZAHEZ 2017d
4490 &AH

- 3]YALE AT&T, China Telecom, Jio, Bell Canada & $4IAt¢} 4HA], Cisco, Ericsson,
Nokia, Huawei, ZTE S & Auv| A7} £3

- 1% 9827} VoLTE, vCPE ¢ Use CaseZ uUldo= 20174 11¥€e] vlZEQon, &3
671E @9 YAH S 2 Beijing, Casablanca, Dublin®] =AZ 7] WA | Z7t A8 o4

- 2018 1¥ ONAP¥ OPNFV Z2Z A E+= Linux Foundation Networking 4t} Z2ZAE=Z
¥l olxdel ONAPZ OPNFV 2 F&EFol Fostd dAEc] stte] FHE
zZ2 078 Fodte &F F

h OpenECOMP Portal 1 m Big Data m m
. N Operations " )
Design Functions H t F Dispatch, Ticketing,
8! Functions t t ‘ (Fungamema\ Planr%ing etc.)
olicy Creation L
anual

n

Service External Data Movement & APIs
Design & Creation

AA| Inventory Management J

Active / Available
Resource / Service Topology

MsO

OpenECOMP
Controller

DCAE

Operational Events AP
Pub/Sub =
(OMF) i ateh

| | n
Design-time Framework
Run-time Execution Frameworf k S Compute N e VI'\IFS /
Applications
Managed Environment

<ONAP #z, £X{: https://www.onap.org/>

_ >2_—
. Engineering Rules & Invento. l
Service Logic Interpreter

Network Adapters | Application Adapters

Legend:

O OSM(Open Source MANO)
- OSM< ETSI ¢ &4 ZZAHER ETSI NFV MANO(Management and Orchestration)
#FF 7|9k Production Ready 4~-ZE o] A|gS HHE 2016\d 29l A=A+
- 2 N F=AHZ Telefonica, BT, Telenor 5 FHA 54IAL9} Canonical, RIFT.io, Intel &

THF R 227E el 2FEH UH

- 2z FEj=7) 20179 490 R E RS, Production ReadynessE 913 A{v|Z2 FH B,
orAA =& w73 3xF Yl =v) 20179 =4
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VNF Package § VNF/NS Catalog Account La hoad
Generator Composer Mgr. unchpa

API Service & Mgmt Endpoint

Network Service Composition Engine Service Orchestration Engine
Configuration Data Store Catalog Manager

VNF Configuration & Abstraction Plugin Resource Orchestrator Plugin

Resource Orchestrator Engine API Service & Utilities

VCA Engine
(Juju Adapter) VIM Plugin SDN Plugins

VINF | VMware ||OpenStack|| AWS onos || opL Flood

Monitoring | vCD Conn Conn Conn light

|
L

<OSM =, £X: https://osm.etsi.org/>

O OPNFV(Open Platform for NFV)

OPNFVE NFV #d ofg] 2242 AZESoEY 53, A8 3 AFS 53 274
=F 2 25 7% RS 9dl 20149 9€ ElE2 Al Absle] Z2AER AR

3] YALZ = AT&T, China Mobile, Orange, KT, SKE#F 5 8 F41AF} 4H4, Ericsson,
Huawei, Nokia, ZTE 5 F8 A| %A}, Z18]2 ETRI, Fraunhofer 5 77| o] ¥
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Ceph & #¥ Open Source ZZAEo| {3

OPNFV = B¢ % AES #fafl A A4l 1670¢] Pharos Community Open Labs %3t
o™ Lab as a ServiceE A& %

OPNFV &= CI/CD/CTE 93¢ Octopus, Functest, Yardstick 5¢] ZZAHEL s ZF
ONAP Z2 A E <} &7 2018d 1€¥ Linux Foundation Networking 4}l ZZAHE=Z F 3

im0 [ #:OPNFV

Management and Orchestration

ot

Network Integration New Features

Alignment Functional
. NFV
OpenDaylight Installers Features
= @ .

Compute
Virtualization

Storage

OpenStack

OpenContrail JIYSEE
Project
Collaboration

I

e

—— Data Plane

DPDK

[0)VAS)

Continuous Integration / Continueus Deployment

I I
Documentation
I I

A ZZHEE  EX: https://www.opnfv.org/>
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ALTO
AMI
API
AR
ARAF
ARC
ARRM
ASP
ATCA
ATS
AVB
AVnu
BcN
BGP
BSS
CaaS
CAGR
CAPEX
CCAMP
CCN
CD
CDMI
CDNi
CDVS
CEMS
CGH
CIF
cnPRTC
CP
CQF
C-RAN
CSA
CUBIST
DaaS
DAP
DASH
DetNet
DMTEF
DNS
DOOH

Application Layer Trffic Optimization
Advanced Metering infrastructure
Application Programming Interface
Augmented Reality

Augmented Reality Application Format
Augmented Reality Continuum
Augmented Reality Reference Model
Application Service Provider

Advanced Telecommunication Computing Architecture
Asynchronous Traffic Shaping
Audio/Video Bridging

Audio/Video Alliance

Broadband convergence Network

Border Gateway Protocol

Business Support Systems
Communications as a Service

Compound Annual Growth Rate

Capital Expenses

Common Control and Measurement Plane
Content-Centric Network

Contents Delivery

Cloud Data Management Interface
Content Delivery Network interconnection
Compact Descriptor for Visual Search
Community Energy Management System
Computer Generated Hologram

Cloud Industry Forum

coherent network Primary Reference Time Clock
Content Provider

Cyclic Queuing and Forwarding
Cloud-Radio Access Network

Cloud Security Alliance

Combining and Uniting Business Intelligence with Semantic Technology
Desktop as a Service

Device API

Dynamic Adaptive Streaming over HTTP

Deterministic Networking

Distributed Management Task Force

Domain Name System

Digital Out-Of-Home
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DPDK
DPI
DR
DSN
DTN
EAI
EC2
eEEC
EI

EIS
EMIX
EMS
EPC
ePRTC
ETSI
EWAPI
FEMS
ForCES
FRER
GBP
gPTP
HW
I2RS
laaS
ICN
ID
IDC
IDN
IEEE
IET
IETF
IFA
IIcC
IMS
INF
IoT

P
IPMI
IPR
IPS
IRTF
ISBN

Data Plane Development Kit

Deep Packet Inspection

Demand Response

Distributed Service Networking

Delay Tolerant Networking

Email Address Internationalization

Elastic Computer Cloud

enhanced synchronous Ethernet Equipment slave Clock
Energy Interoperation

Energy Intelligence Software

Energy Market Information Exchange
Energy Management System

Evolved Packet Core

enhanced Primary Reference Time Clock
European Telecommunications Standards Institute
East-Westbound API

Factory Energy Management System
Forwarding and Control Element Separation
Frame Replication and Elimination for Reliability
Group Based Policy

generalized Precision Time Protocol
Hardware

Interface to the Routing System
Infrastructure as a Service

Information Centric Network

Identifier

Internet Data Centre

Internationalized domain names

Institute of Electrical and Electronics Engineers
Interspersing Express Traffic

Internet Engineering Task Force

Interfaces and Architecture

Industrial Internet Consortium

IP Multimedia Subsystem

NFV Infrastructure

Internet of Things

Internet Protocol

Intelligent Platform Management Interface
Intellectual Property Rights

Intrusion Prevention System

Internet Research Task Force

International Standard Book Number
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International Organization for Standardization / International Electrotechnical

ISO/IEC Commission

ISP Internet Service Provider

ITU-T International Telecommunications Union - Telecommunication Standardization
LISP Locator Identifier Separation Protocol
LPWAN Low Power Wide Area Network
LTE Long Term Evolutions

M2M Machine-to-Machine

MAC Media Access

MANO Management and Orchestration
MEC Mobile Edge Computing

MME Mobility Management Entity

MOFI The Mobile Oriented Future Internet
MP2P Managed Peer-to-peer

MPLS Multiprotocol Label Switching

MTC Machine Type Communication

NaaS Network as a service

NBAPI Northbound API

NBI Northbound interface

NB-IoT NarrowBand Internet of Thing
NDN Named Data Network

NetConf Network Configuration Protocol
NFB Network Function Board

NFV Network Functions Virtualization
NFVI NFV Infrastructure

NFVO NFV Orchestrator

NGN Next generation Network

NG-PON Next Generation Passive Optical Network
NOS Network OS

NRS Name Resolution System

NSH Network Service Header

NVP Network Virtualization Platform
ODL Open Day Light

OF OpenFlow

ONAP Open Network Automation Platform
ONF Open Networking Foundations
ONOS Open Network Operating System
OPC UA Open Platform Communications Unified Architecture
OPEN One-Pair Ether-Net

OpenADR Open Automated Demand Response
OPEX Operating Expenditure

OPNFV Open Platform for NFV

O[iEA - Mo} | X538 HEKR 273



ICT Standardization Strategy Map

oS Operation System

OSM Open Source MANO

0SS Operating Support Systems

pP2p Peer-to-Peer

PC Personal Computer

PCE Path Computation Element

PCRF Policy and Charging Rules Function

PG Project Group

P-GW Packet Data Network Gateway

PICMG PCI Industrial Computer Manufacturers Group
PMD Physical Media Dependent

PoC Proof of Concept

PON Passive Optical Network

pPpPspP P2P streaming protocol

PRTC Primary Reference Time Clock

PSFP Per Stream Filtering and Policing

PTP Precision Time Protocol

Pub Publisher

PWE3 Pesudo Wire Emulation Edge-to-Edge
QoS Quality of Service

RoF Radio Over Fiber

SAIL Scalable and Adaptive Internet Solutions
SBAPI Southbound API

SBI Southbound interface

SDN Software-Defined Networking

SEP Smart Energy Profile

SFC Service Function Chaining

S-GW Serving Gateway

SLA Service Level Agreement

SMART Software, Manageable, Agile, Robust, and Trustworthy
SNP Smart Node Platform

SPRING Source Packet Routing in Networking
SRP Stream Reservation Protocol

Sub Subscriber

SUN Smart Utility Network

SW Software

TAS Time Aware Shaper

T-BC-P Partial-support Telecom Boundary Clock
TC Transmission Convergence

TCN Time Controlled Network

TEAS Traffic Engineering Architecture and Signaling
T-GM Telecom GrandMaster
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TSN
TTA
TTP
T-TSC-A
T-TSC-P
UHD
V2V
VDC
VDI
VNF
VNFD
VNFM
VoD
VoLTE
WAN
XDI
XMPP
XRD
XRI

Time-Sensitive Networking
Telecommunications Technology Association
Table Typing Pattern

Assisted partial-support Telecom Time Slave Clock
Partial-support Telecom Time Slave Clock
Ultra High Definition

Vehicular to Vehicular

Virtual Data Center

Virtual desktop infrastructure

Virtual Network Function

VNF Descriptor

VNF Manager

Video on Demand

Voice over Long Term Evolution

Wide Area Network

XRI data Exchange

Extensible Messaging and Presence Protocol
Extensible Resource Descriptor

Extensible Resource Identifier
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