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Design of An Effective Resource Allocation System in the
Satellite Network using MF-TDMA DAMA Method
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Abstract

In this paper, I designed the satellite system, using the MF-TDMA (Multi Frequency-Time
Division Multiple Access) DAMA (Demand-Assigned Multiple Access) method, that allocates the
satellite resources more effectively to prevent a large quantity data discard when Earth Terminals
(ETs) request their satellite network resource to Network Controller (NC) by using their history
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information, such as traffic pattern or traffic class which have been receiving,

and the network

controller allocates the satellite network resource and send to earth terminals by using his history

information that earth terminals have been

requested already. The

US. Military Warfighter

Information Network-Tactical (WIN-T) community has selected the L-3 Linkabit MF-TDMA DAMA
Network Centric Waveform (NCW) as the networking standard for full-mesh IP over SHF satellite

communications.[1] In the

MF-TDMA DAMA satellite network, network controller allocates the

satellite network resources and enables maximum 255 earth terminals to communicate each other

for periodic satellite network resource requests of earth terminals.

» Keyword : satellite, MF-TDMA, network controller, satellite terminal

. M &2

19989 wlgllet A= MEZ2AT|(Cebrowski)el] <J3] Al
e YIEY A SAIANCW) /gL “Adte] ofg] AT g4
£ Adste] A FEE I8l 94 28 AFEs
wEodle g oItk A AlA -2 o] EeE o HE-A
= TS FEEL vk E & NCW 7389 F24
< sk Al gle & B4 HERAE F53a o
Al f2 o T Mg wolag W3 o] 22 1%
& WHolal, Hewe A g@Al 8 vhee A
Spider 7} 2o 7|F & otk HAE Hek U
As 7 7 28 FAL glok, AAlddle Ase est
olFoE ¢F 80| EE 4 Stk o] ME A A=
36000 kmoll 98k B4 918S &Esle] S5 4 Aok

2 e 064 89 W AS A4
B 07T 129%F 94 VRS WS
WBARE B # 94 B AAE A 2§
ov), A2 PANEAGL ol§3 FPFAMIL Fope
F4% W Yolaka otk A AAROR A1 Hol ALE
99 C © Ku t9e) S5} asle] 40) AL i
7HC 2 Ku tioe] wlslo] ofe} 14 44o] Qe Ka ohg
0% oFstu Qth EH, HEAEAE T Hole A
2} &4 A o} QIR 5 HETHe] Mlag 8
I ek olol we} VI, #7, Q2 Y7 B
ARIFE Ka 19 F83le] BEmItlo] Al2g A1
S Adlel SN2 e BARoR Fasw oY
[2) ol 14 ARFNE AA B4R Ka e 94
og31o] A% 2F L ABANIE DAsle] Ka i) 9
A2 B A5 o] 4% B glom oleid F1és

-
s

ox, fo

i

ol gste] A48 AulZ sihte) BixbE Thstar it o]2g
Y AA =R EEFR TS Hsixe dsfor & o
2] 7HA A7} ot Y, 2 Foll 7P $89 BE
Szl 94 dAl Aol 84 E8-S 9% s
AA Aotk dAl M F theHE ZREIE
MF-CDMA  (Multi-Frequency  Code Muitiple
Access) W, MF-TDMA  (Multi-Frequency  Time
Division Multiple Access)'#4 5°] itk By 919A12H]
N FolellA] g 88%1 9l ETSIS] DVB-RCS(Digital
Video Broadcasting - Retumn Channel via Satellite) 3
FollXe MF-TDMA 825 ARkl ITH3l whebA o
WA slell A 94 AAls ALE TP asFor ddslo]
L8 F sle Wjks Ze o] Fad ot & 4 3
3, oo gk A77E A AAHSE o]FojA L Ytk s}
T oS B YPAERAN QTEE B AR
AR nefshs Wkl NEER Rl gloH, A v
9 9144 & Aol tigk 237} o] 8ol g VIES
2 Aoz 948 B A 23 B 0 A tig SR, 1
il A dEEo] AAR vlolHE A¥sle FgolA B
Azte] AAF o2 A Te]] A&H 0 E vole7} LA
785 o tolEzt ol AEA Felal H7)E=
o] skl Utk ¥ =eMe 8 wllA A
d HjR] & oF<l WIN-T MF-TDMA DAMA 94
AN At dte] UELA Aloj7|oA A& 24T o, 2}
A9 Edjge] tid o) AR(Hstory)E HlEeZ AUS
a4k, HESA Aojrle A diEso] ol a4
AE(History) & HIROE H8H 02 A AAS FEFho
2 e dHoly #H7E HUE IAlskr] S
MF-TDMA DAMA 914 Al2~8E AAsITh

2 =52 e 2o] A9k 28<ME B AT
tisiiA Awstal, 3geMe AAg ALET gag]Fel o
3 Adsta, £ 4N ZES Beth

Division

R

ox

el

/é!

2y



MF-TDMA DAMA 2] 914 wolx a&7< AL F A2 A7 87

T
b
rlo
o
. oX
X Yot
[
e 2

o ot ok

2 34 BF ¥t
A 3 g oA 2 o R e Ak g o
A& W (PAMA, Preassigned Multiple Access)¥ &
T g9 ol AHE ¥ (DAMA, Demand-Assigned
Multiple Access) #1¢] 27172 St

1. A &Y Xl 8% dhAl (PAMA, Preassigned
Multiple Access) A 2
AR BT AL RS WAL S 8] 9T mE v

>~

THOZ 7} 94 TTE Ao &Eo] Qlo 3 74
o] AA=o] e Ao vl & Wtk AR &7 A}
A A& S sk UEEd ez $2 Tl
2006 8¢9 W ALo AAHoR Al AA) &4
9 23} 53 9Ado] tlEAR] ool £33 5EE
57 UPHEAAT 3600KmollH eSS FAEsE A
AAE Aok F-ZEA 53 UKD 5 A 9
Aoz 949A1Q w2e] F SALSHF & Ka-Band %
A7} ¢HEY, W7 SAE(Ku-Band) FA719}F SHEIUE
gAslel 7k 541 MEIAE AlF3t 54 YA 2
e B2l B TAVIR} A4 FRA ] MaRE
At 544 FA7IRE U 544 F27)(Ku -Band)
2 el B4 FA7I(X-Bande} Ka-Band)9b <t
HUZ e 94 ware s ¥ 208 9 7
% A9 A 2L FE] AR B A=
24 2 AN AT dge 2 FEE 1A4E
R, Aol 222 e AYE APl eEuYA
2} wiEigle] A Ao, 2237} A $F8H oA <t
A1 d AAE 7heA she @ Ao, a2la 94 F
AN E Ba) 7 94 dLFAE Aok g A
B2 FAET4].

THOE 7} 914 Dol ARdell EFEC o] A 74
T @9 o S (DAMA) ¥4
Zof WAl w2k 914 glado] 7o R diEo] =

Waloltk 87 ¥ vl & MF-TDMA #2& A8t
A4 Az vEs FFHO0FE e WINT
MF-TDMA ¢} f4< F%02 3= DVB-RCSLE s
4 Atk[4]

21 0|2 E& WIN-T MF-TDMA 214 2

vje] Ag FAF AR (WIN-T) AFUECME L-3
Linkabit & FI5—-AIF £8 o5 A& (MF-TDMA)
82 o8] FHEAAE thE A& (DAMA) HIESZ F4]
38 (NCW)S full-mesh IP over SHF S 5418 931
YES T ¥Fog Aasigint

ZHW 005

(zH)
Aousnbe.4

FOW v 100ms
Time
(ms)

J21 1. WIN-T MF-TDMVA 24A RfgIstet (of)
Fig. 1. WIN-T MF-TDMA Satellite Resource allocation
(Example)

w79} WIN-T MF-TDMA DAMA 914 %2 vlES)=
A7 IINOZA Y 98-S Fdsle ¢ tle] AP Tzt
Efa 995 NMs)EA Y AEhs Fgshe A dEss
25 gsle] Al 255 tie] A BEEE A Qi v
EQI Ao7INC)= MENZ AIRF 5712 AT 93
A2(source) 2419 9T WELA Ao, WEYZ A4
e, 23 A9 A 278 A R4 EY F
Ag Agske 98 52 s doh MESYA dYE
(NMs) 22 2APd DEEETs)S UEHZ A7 I(NO)
A F71H0E 9 ALdE 838k, oldl tis| vMIES=E A
oA7e A} GEEA TAHE 94 T AAE Tt
9IE 7Y FAS ThsslEE dith[l] ¥ 12 vES=
Alolzlel o5 AdE A4 W AW T Ax (Satellite
Network Resource Allocation Map)e|th. 94 % A
g A FA Aol Mgy EY Ade] 2 FEoF 1
ok Aol Ade tha] FOW (Forward Order Wire),
AROW  (Assigned Return Order Wire)) CROW
(Contention Return  Order Wire) gz FEECLE
FOW Agd-S HIESA Ao7|25E AV = &ske A




83 W FE A e W Ek2012. 3)

o] RS ALsl= Ado|x, AROW A A4 datar
B FE glo)(vT 3 Y Ald 1) YESA Aofr|=
Aol ARE Hdshs Aldeln, CROW A'de A gz
BE] FE& 25t UEYA AloP7|= Alo] ARE A3}
€ Agolth a7 1014 B e uke} o] x4 v 61
< 747 g A 9IE N2 G2 Fu ggS 53l
FAlol 5315 3k ok 400 msec B¢ 500 MHz Fuk
95 5 2 @iyl A o) W) (Full Duplex)
o7 BEAS sla glu, 99, 2w, I3, 49 A gdw
HElE EYYE $4lsta o, 58 AP ddelAls Ed
1

B2 59 ARk $A085 Qe B BelF ok

2
tlo

f
%
=
3
)

22 T8 FZ DVB-RCS MF-TDMA A 2f

o= A2 WIN-T7E F=202 MF-TDMA 914 %
S AT Qe slete] 9 W2 ETSI FE42
Z DVB-RCS7} =202 MF-TDMA $14 WS A
713 9ok wlae] WIN-T MF-TDMA W23} vlasle] §
Hel ETSI MF-TDMA 48] 713 2 Aol 7] o
& AT Atk m= AL Tled oig 37H7F A9
wol 9] Fom, f7 WA Ao TlEd daE we
Fato] N7 Hol Stk ES vl e $AS o]8gt
e g o2 AR, 9 WA s o
o W7k} HE]m|t]o] o ARSE AT oA 1w
I2lolck.  fre] ETSI MF-TDMACIAE QoS
(Quality of  Service)) C2P  (Connection  Control
Protocol), AVd S5 A 237} v|ELA Alo]7]¢] A}
¥ g9 383 TBTP (Traffic Burst Time Plan)® 22
NEE diste]  dAlstAl At kbl QoS
(Quality of Service)= ISO OSI 741% (Open System
Interface 7 Layered Approach)olA19] MAC (Medium
Access Control) A2 TP (Internet Protocol) A%l
Efy Aul2e] AAQ1 Ko st 8-S dlste] At
A Awska k.

i oo~

T

Cloud

Appl.
TCP/UDP :
I < |(C MrTOMA

Ethernet PHY PHY

Cloud

NNNNNNN

QP || Scheduier

MFTDMA

T2l 2 ETS| MF-TDVA ZZEE AR (0f)
Fig. 2. ETSI MFTDMA Protocal Stack

C2P (Connection Control Protoco)® & Alo] =&
EZ (Connection Control Protocol)ZA] UIEHZ #]|o]7]

B3l A SEE ol HES HA, A, AP sliTe
Aok A dEEY A 233 vES =
d g BS99 AS P8 ske A
@ito] YEQA Aoj7]oAl Aple] Bo = st= A4 & A
A& 843, UIESA Aorle &4 7Fss 94 % A4
< EOZ 3o 948 W AhS 8Hse= A EsdA &
T A W ALS ARt o] EUE st TBTP A=
Map& sk d9&s #9slal ok TBIPE HES
A A7) el F7138 (Periodic, o], 400 ms vlthoz
A= FOW Aol Ads Ball 94 % 99 Wl 928t

U Be dEEdA I} Broadcasting) ¥} At
E=ROIAE )23k MF-TDMA DAMA 914 ol =14
o] YESLZ Aoj7]oflAl AHds 24T o, z1le] EF
o gt o]d HH(History)E HECE A4S 833},
IESIZ Ao/l A ©dEo| odd 233 AR
(History)E& vlgo2 A9S d9dsk= MF-TDMA DAMA
8 Al=ElE AASHGTE

—

Moo R

=

n. = £

1. WIN-T MF-TDMA #/A 2t 7l

vel WIN-TARYESIME SHFS 58 full-mesh
P 914 541S §J8l, WIN-T MF-TDMA 718 EF02
et MF-TDMA 71&-2 71&d] o3 dsdA 2
7} AIZbe st A d9ske TDMA 71 a4
2 JHE3le] Qe @Fsh= FDMA 71&S HE83 /g
A, A BE olgsteaL sl BE A LSl 54
0F FOG ARES Uro] 914 % A S Edste, 38
d 948 ¥ ALE B 8820 ANES] 918 7]solth
WIN-T MF-TDMA $4 42 ZA 94 (satellite), A%
9EE (ETy), 2232 WIEHZ Ale)7] NOT 349 74
242 ERE Y4e OEE 7o) B 4=
(Communication Link)e] 9&s F33i9, A wdolut
VESA A7|ZRE FA% 255 ¢E Fi¢ g9
(frequency band), %41 Z¥(transmit power), 12|,
A (region)& Z7dste] TA] AP Doy WEL S Ao
N2 AEE FAlshe 98 gddit A dusd As

Ag7] 53 2L AR @ SERH(AA) S/40HEe E



MF-TDMA DAMA 2] 914 wolx a&7< AL F A2 A7 89

2 @l AZEo] Sl Ae Ay T 2
DEA(ZRE) F/540807] AT 914 % A
gH3l7] fJaf, EHD Aof7jz 21 &/ 21 e/
< AAE FYsHA F71Hoz AdA dad

A4S A3t MESA Alo7)e A dEEo] 45l
EYYS F/de] el AA e s 2o 2/ 2
A 27 2ol i Al s FHs, 7150z ¢

a9x/
A= A GRS 94 % A 2ol ulste ARl 2}
A g duEs % H AX % AS sl dA 21

‘%Cﬂl?ﬂ Xl*c} @S0l ARRsof
= HE=Jf2E

2. Al2E MA

2.1 WIN-T MF-TDVA 94 2t
7 38 B =EoA Aijkshs WIN-T MF-TDMA 914
o] JA LAAZelh 94 B ke T A5 R
& Y 5% F9ske AR 9T, 94 B 58 Edgy
/428 99shs AN @2 (Bath Terminal)o]th A
BEA A W Al S Fshs UESA A
o7, a8x A v 7 WEYA Ao)7dA 4
25 AFske 94 o8 =] gtk

=2
o:

o2
N
o
of
9
X

Satellite

m =
:>a"-=a <

Information Terminal

Information Terminal

Network Controller

213 WIN-T MFTDVA 2 2%
Fig. 3. WIN-T MF-TDMA network architecture

WIN-T MF-TDMA 914 wolxe) 52 Aae gt
Pk
1 2904 A ge] AAEo] gl AR wo] B
A e s} gk ARt Ak
3 HolEl 2,
2 A wo] A7) AZElo] Y A A4 B
oA =2 44
3 A gUeRy sAe 42 )
S5 Eeizo] gk An Buke Belshn Y B3

A= A

=~
rd
o
R
B
ox
mY)
=)
o
1
)
~
N
O
aY)
=)
2,
X
ut
&
iz
tlo
(=)

b
_CZL
N
o

=2 o
d
= ox
o

N
S
o
d
oX,
o
o
Ho
_O|£
2
fire)
|t
Jo

5 =4A A %‘Qil‘%ﬂ A4 % A
EI A7l F71HeR 294 A
3 BE dibo] ALRSHA E 94 X}%% &}
A8 Hell @A 239 Hol Sl BE A%
A AL & AFHE A4S At BREA)N
ﬁixlgg _/::A]

6. VIERZ Ao7|= e 94 3 A

& YA A dee Y 7

W A s A
EH= Xﬂoiﬂi—rlﬂ A4 =

A SR g Fakest Al

TRNH S ARt EdES

OL FO
ox)
tllo
T
lo
=

mE
% o
b
oot

g OE
e :{Oll

P
o,

[

)

P
Ja s

> ofl

=

OIA

ol

£

2 2
2y
RN

FE"“

}«
o (e 1S ot

ofl o
o op A om

L
i

rl

e A

N

+

(o]
do
ox o
mlo
o
:{o
o &
NS
ry
rjz
N
A
ox
e
ﬁ.
-z
i)
m
roE
S
o

l
2L
N
N
o
p
=)
rlo
N
Y
2
X
re
iih)
i
2
o
r
E)

22 21 (Satellite)

a9 45 9BAEY el TR0l 4L PHSE
225 54 AEE 32 A3 FAVS A% A%
5 I Qe s} gtk 94
o e A B 1 (1 B O] A B, Fo

HESZ Aof7)el FAl

Lo

~

(3

g3 7]

olr

2471

ML}

224 2kg =
Fig. 4. Satelite Architecture

23 | B (ETy)
231 71E Rle Tio| i et gy



90 W FE A e W Ek2012. 3)

a9 59 st 9483 2ol IukFl A A v
S 7P A LA A M 2 e/ 21 e/
A 2 & HYE 7] A AR, vIESZ Alo7|2HE
ggd Foe 9 AR Eggs Aysb] o9
MF-TDMA A2# 283, UES]A Aoj7]elA Apile] A}
E& Fal g ARE 59 A ADE 23] A% 4
A Y 2 HERses AR i A dEs
TSI THLAE F 718 WS 94 % A 23 A
HoA 948 7 ARS8 & W R 9EEYH 4 o
22 Solee Efyd st g W WY =i Qe
Edfge] e SHse] UIESA Alof7|ollA 94 ¥ A<
S 95 Aok olelgk 71E W] Adellxle Al H
Holl Hud Hol = Ede] Fol| dsrrt AlelAl 2
L3 94 B LS HEYA Aoj7lo] 23d817] wjio] A
TR FYHARE VolPeh o] HIF7]|HoF wAske
¢4z  E#F  (NonPeriodically —Generated — Stable
Traffic)? BTl 2Ee)a o] F717 o= sk ¢
A EYH  (Periodically Generated Stable Traffic)oll
HeiMe QFgAolHA Hue] SHEZ S o3 FAEE
Egfgo] o] A9 glovt, ¢ HolEg} 2ol niFr|HeR
dlsl= W2E  E#l®  (NonPeriodically Generated
Burst Traffic)? 298 HlolE HUlo|ES} o] F7182
2 A= W2E EdY  (Periodically Generated
Burst Traffic)ell tisire eHF8Fe]A] X3laA W] <
HEZ o] of3] FAEE Egfge] go] BolAA He A
A& AYaL JYok[7IE]

IP QoS Mapper - C2P

i MF-TDMA

PHY PHY

) |k«
Tx Rx

T2l 5 7IE XA B PR
Fig. 5. Before Earth Terminal Architecture

71 AP S| A e Aelx s darel

& o 2.

N

HE=T Aoiz|ollH

o xpel A

T2l 6 7IE 2Nt XReH AR AY sAMT
Fig. 6. Proposing Earth Terminal Resource Allocation
Request Handling Work Flow Chart

232 Higkst= X4 Eitol Afel Bt 4

P QoS Mapper «- C2p
MAC MF-TDMA

PHY PHY

) @€
Tx Rx

J8l 7. HMRksl= XAt ik 7=
Fig. 7. Earth Terminal Architecture

AV S ke 7 8AES 7

B A4 W A 8 AERelA A # s 2
W R guERE Ag dIE Solews E¥Y 4
HistoryZ o]0 24 R} G822 94 o A9 &
£ 7Fs3HAl 3] 9%k EdiY History A7t F71ch
Akehe A de] Aled H)Nel EY History
AgFol N s s daeed e 2tk
1. E3¥ History Short-Term¥ History Long-Term
< 747 2718k

2. AR GIERE S0l Efdo i3l £418 ).
3, AHR R SoloE ES Falshd 4Ho s
FAEA] Bgod oMo By



4. 33 EdgS 25k o] W,

5 HIESA Alof7|ellA 94 & A& 2T AFle]H,
6HoE 9% Azl oUW Egi¥e] S
History Short-Termol] A% & 2o 2 H

6. L ARZA A8 U™ History Short-Term®]
G O 9 FHAeE FHFI 9= History
Long-Termdl| A3l e F& Fbete] Bzt
AL

7. g HodgkS vl History Long-Termell %7

8 3T ks Fx3t] WEHA A7loAl Al
CROWE ol83t 914 % 2S84,

9. A&3IA 29 HAo= B,

ke Ag wuel 4999 AePsh v History
Ae)Rolre) A FAEE e Lk

PAES

Eel 9 History
Shart=Term %7/ =

!

E&| 3 History
Leng-Term %7| 2}

History Short-Term2|
ekt 5 & History
Long-Terme2| 2%&
el & g Al

!

s e G bE History
Long-Termoil X{&

{
FEsage A
ojgstei HEsIS
*1043(0f7 CROWE
olgstof 2l 2 xiel
o3
|

J218 HMeksl= 2iA it Hstory A2|S &8 AT
Fig. 8. Proposing Earth Terminal History Handliing Work
Fow Chart

Ee| 2| 2= History
Short=Termoi %zt

24 HESIZ HMof7| (NC)

241 7|& WES|T HMo7|2| Xt &gt B4

a3 99] ¥-33 AT o] dukHl YA HESN=
Ao71E A A 82EL A B e/ 21
2% /A 21 HE 3] Q3 A BLEY] 24 A
geke AR, A GRS 3E Fue 2 Azl
EFE $4lshs H2E 3] 913 MF-TDMA &% 1
2|1, A @LEe] ALSE Fulr 2 A7 5o 94 % A}
Ao 248 A2spr] g 94 B 2] T Hrses
TAE] Stk oldt 71E W Al A dgo]
A9E 2SS W, BA A} dde] 23k o ALY

e

Network
Manager

Star QoS Mapper 2P
{andler

MFTDMA

219 7IE HEHT Mo | X
Fig. 9. Before Network Controller Architecture

Atehs MESZ Alo7]9] $/4d A 22] Rl
FYHE guEFe v 2ok

e
AEew
Azbolzl

o
e 2F A4
cratsol| A TBTP

mapg 0| 83t0{ &l

I
J2110. 7= HIERF MoP| 7=
Fig. 10. Before Network Controller Architecture

242 H|otsh= LUIERIA H(of7|9] Ripl e w4

Network
Manager

Star QoS Mapper 2P
{andler 7

MF-TDMA

211, HMeksie HIET Mo | 7=
Fig. 11. Proposing Network Controller Architecture

a8 11& & =7A ARl WIESZ Ao]7] (NO)



92 R FE MRS k2012, 3)

o] AR otk MESIZ A71E FAshe TH/AE F
£ =EollA ARelaA} sk Fie 914 o A &% Az
Rl A dEe] 944 o A ] sl 94 % &
AL T3 & o, A FLEEY 24 tgt Historys o4&
oy Hoh a&AR0 94 o Ao S 7hesHA st
7] 3 914 A History *]2]%-o]ck

AFshs HIEA Aoj7]9] 9143 % AL X259

A A History A=)Feld FEe dagse o 2tk

AlE

Eei 4 History
Long-Term =7|5}

(—

Sl e BoalE History
Long-Termol| &

slg R
ol g3t0f 2t
s R0l
RIS R

sle HRare
E3ato 2t
chabsol Al Sofg

#18 2 Ale 2y

214 o
Al ahed
AZieIz}?

| |=ehi=al efs History
Long-Term®il X

History Long-Term2l
20} =X = History

Long-Term 2| &
B F B AL I S
oA of Aj@ Bl
|

HE BE o|A
ch oA TBTP
mapE 0| B5t0f &4

—
T8l 12 HMeksk= UIERIR Mof7| Hstory MalF &8 &M=
Fig. 12. Proposing Network Controller History Handling

Work Flow Chart
Iv. € B
£ =RoMe 7189 943 ®ellA A o] 4] oy

o} o] HjF7)H o2 WAsl= lﬂ E EZ¥3 F/J—r‘g gle]

& HUo|ES} o] F7|A 02 WAs=
A g o]A] RatHA Mol QHER %H A2
e Efge] Fo] golAA He EAFS
HH dase| s LAskE Edjgs A 9EE *0@7&011
E/2187] 918 HIESIA Alo71oA A4S 24 o, 2}
2ol AAtaL e Edfgel] tigt o] AR(History)E A
sk = EdfY History A 55 Hlgo& AL %
sl , VIEHA Aorle A DEE] 948 A 834
e 98 Ads dslr) s 9149 A History A2
g HAEth

3o AR B =RolA AAIS AV b Ed
Y History Al7el UEHA Ao 94 A History
AYRE A ABHOIHE o)83le] 78 Bozn a8
Aol thE 2o} FAE A3E 48 ¢ I Aok

Bt
ek

rp=!

[1] John Wiss and Rohit Gupta, “The WIN-T MF-TDMA
Mesh Network Centric Waveform”, IEEE, 2007.
[2] Hyongno Yun, "Concept and current event point

between the Military strategy-tactics Communication

Network in a developed nations”, Weekly National
Defense the point of an arguments, 2006-(b.
[3] ETSL Digital video broadcasting (DVB) : Interaction

chamnel for satellite distribution systems, ETSI EN
301 790 (v.1.2.2), 2000.

[4] Sung-kwon Yu, “Introduction of Military Satellite
Communication about the time when launching
of Mugungwha Satellite No 5°, union forum?2
No.26, 2006.

[5] ETSI, Connection Control
DVB-RCS  Specifications,
(v.1.1.1), 2009-01.

Protocol  (C2P)  for
ETSI TS 102 602

[6] ETSL Connection Control Protocol (C2P) for
DVB-RCS Background Information, ETSI TR

102 603 (v.1.1.1), 2009-01.

[71 Sung-Won Lee, Kwang-Real Jung, Ea-Sun Park,
"Reliability ~ Constrained  Resource
Cellular  Network Uplink  Scheduler”,
The Korea Society of Computer and Information,
1598-849X.

[8] Jong-Hyun Park, Ji-Hoon Kang, "USN Metadata
Definition and Metadata Management System for

Allocation  in

Journal  of

Ubiquitous  Sensor  Network”, Journal of The
Korea Society of Computer and Information,
2011-06.



g A2=F A7 93

o
>
o

MF-TDMA DAMA 4] 914 oM 583

SR |

2000 1 APdeekL AEE) 3
s

002 ¢ AdeiskL AfEE) 3
sp}

08 1 At AFERESt) Ut
A e

a A B AoASse
wpiER SR Gleg
EAAT MRS B4
74

Aok TIzE Bl 7 BA HIESA

il © heojun9@chol.com

&

ri

1

ok

S

o : sk ARkt Bk

o7 : NSk A} FEL

201 @ ANchek A7 1AAEsk 3
s}

A A Bedeh 2ReR W
ol 1 Ak B4 A vESR
2] RIS

BEmail : yhchoi@kw.ackr

0f0

iy



