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ABSTRACT

This paper proposes a partial BMA (Broadcasting Multiple Access) network structure and D-ARP (Distributed Address
Resolution Protocol) method in order to support full mesh routing function in the DAMA (Demand Assigned Multiple
Access)-based MF-TDMA (Multi Frequency-Time Division Multiple Access) satellite system. The partial BMA network
enables legacy router devices and routing protocols to be adopted in the satellite communication system , and decreases
the amount of routing protocol overhead. In addition, we introduce the D-ARP method that help a spoke satellite node
acquiring the MAC (Media Access Control) address from remote satellite nodes in none BMA satellite network. The
D-ARP method provides the MAC address of remote nodes to each other nodes through the broadcasting-enabled satellite
channel. And we lastly evaluate and analysis the network performance of the proposed approach.

7|HE : 479 2k, $1454], OSPF, 24+ ARP
Keywords : Mesh routing, Satellite communication, OSPF, D-ARP

Received 22 June 2021, Revised 29 June 2021, Accepted 4 July 2021

* Corresponding Author Moon Kim(E-mail:moon24.kim@hanwha.com, Tel:+82-31-8091-7466)
Chief Engineer, Multi-Layer Wireless Network Team, Hanwha Systems, Seongnam-Si, 13524 Korea

http://doi.org/10.6109/jkiice.2021.25.8.1088 print ISSN: 2234-4772 online ISSN: 2288-4165

€9 This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



.M B

DAMA (Demand Assigned Multiple Access) A]2~El
& ofg] gho] shute] FA= TEhe] FA| stofl o
AHS ARt SAA A" ol T4 Ad e i
o] 285 DAMA A2’ A= ol 7}H gt Tt
Alo] Sl gl whet e gt oFe] FAAYS
= Tl A 275kl S = TS A AR
|HGS v o ol whdoll A AEgk FAIA
dFstA Eok Timeslots T W2 o 3
Timeslot& £7| 4 0 & Z3slo] ARg-st7) E4lo] &
=5 ARG Timeslot2 54 = THEhof| Al Rbggiet [1].

DAMA 4]9] MF-TDMA (Multi Frequency Time
Division Multiple Access) A|~E]-2 of 2] R ATHEE0|
St AR timeslot W b= | ¢ o=
g Hb=rl fgj®xFox WIN-T (Warfighting
Information Network - Tactics)2] MF-TDMA A| AEl i}
ETSI ¢] DVB-RCS (Digital Video Broadcasting -
Return Channel via Satellite) 3£52] MF-TDMA A| 2 H]
o=z 383} 2= 9lt}[2, 3]. DAMA MF-TDMA £]AA|
2510] 51442 AA Hub @83} Spoke THI R L A]
o), Hub B2 ME-TDMA ©] 23}, A|7be] thgt 242
A% X (TBTP: Terminal Burst Time Plan) 2 %7]7%

= o=y 72 7§415e] FOW (Forward Order-
Wire) Alo] Ad-& &l 53t T2 FOW g2
FAlste] 7] S 5381l TBTP A HE 241510 773
323910) RS A BE TSI,

olelgt IAILTE AGAFES] There AH 2 2
Fo} AREA 760 WA T FEER APel
Rt ZLofl+=3GPP (3rd Generation Partnership Project)
ol &3l 6G Y| Ef =] 91/ YIEX A7} 23t o] A
= AT o)7L A ofH ALt ARgALOA| FTh & 2]
ARIAE AlFstr] S8 9148 HIEH=e A U ES
A7t Fr1A R dAF 7HesE B HEHA 94A
o]7] fiizolt). 18 al Fo YIE/ A7} S2kst7] f18)
A= 9178 HIE LA = A1 Y| E=L9F o] All-TP
7I9ke] YIEST) 9 291 7]o] B ash, o] 5 91t
chekRt Atso] M QUL [4-14]. et 7129 A
& ZhE = BkE A8 4 Sl 7ol digt e
R Aol ], 53] thefdt Al2go] F3HE AAIH
HELRA Al2gE fsiAe 7IE UEYA AAEl

A%

=
> 2 o

[ oy flo

(e
ofl Mo md o

ol

2
N

H|g BMA HIEQ|30|M Full Mesh 2FE!lS 2[5t D-ARP 7|

vz %go] 7P et 298 714e] A7} Wasie
=ROAE 71Ee) 4 koAl Aot o
¢l =7 g}98 L7 EF 2 511}e] OSPF (Open Shortest
Path First) T2 EZ23 &-83}l0] YAIA|AHo|A Full
Mesh 2495 2| 21517] $let b Aokt Aot
Lok sjzo) 2oy TREDS o) AFgah
A, BN K2R BAo] g PAeE Ful
Mesh 219518 %13k 5 9],

2 =] A oS Ak WA 27l A 9144
9ol 4E37] 91ak OSPF 22 & 27k A& At
Ha, 3oA= 1AL olA OSPFE 2H-8-5}of
Full Mesh 21958 e 4 9 Weke AAI3Ie) 4
ol A Aljtsh= Aol et s &4k, 5%
oAl 25 P=th

II. OSPF-NBMA Z2E=

OSPF Z2&F2 P e 7|8 54 291 =2
EZFo|th. OSPFE AHg-st= B gh¢-E Qe ol AE
2 2419 H3 A AR E AS (Autonomous System)
= Area W59 OSPF JIFHAIE B3 & 2k
Bl SolAl SRtk oju T WA dH EE A
Zul-go] AHGEIE, o] HS 1-655359] WSloA]
o] gro] 245 U Ale} olslEe onjgic.
AS = Arca 2] OSPFE AME31= 7 29152 8
$% RE Azog doleo)as Ao RE =
A2 YEYDAA Y 4 v]§L AR H2E A
Asto] k9 Blol, Mokl £ Blo] g A4
g} [15].

OSPF 2}-9-1 T2 &2 2h9-H 9] QlE|Ho] 2o
A= Y ES T o) wal PTP (Point-to-Point) B4,
PTM (Point-to-Multi point) ¥4], BMA (Broadcast Multi
Access) 4] 2 NBMA (None BMA) H4]o g JLH ]
o PTP {412 17]12] 2h9-H lE|#o]2of 17]9] ZHA]
7FAAR U EY S FEf Y o ARS-FEITE PTM {412 1
7Ne] 2h-Ef QlE Ho]2of th=2] FA|E PTP WA S
2 AZ U EY S Fef Y o) ARSETE BMA A2 1
7Ne] ehe-E lEHo] o) AAE e AAet He e
Na" e HEALY SAlo] 73 YIEY A JH
o off ARE-Eth NBMA {412 17]9] 298 qlEf#|o]

1089



RN B EAISHS[=2X] Vol, 25, No, 8: 1088-1094, Aug. 2021

2x0f vhapo] FA7F AAEo] QAN HeE Ay
= YEPIAY FAlo] £/ UIEY A FE wf A
gk

E =Rof| A A&3l= DAMA MF-TDMA 7|49 9
AEAIA TS NBMA HESE el 7w, 5
AT o] BRENAY FAS AUsH: AT
BMA Y| E¢]=Lo]tk. BMA/NBMAQ} -2 o5 45 U]
EjFo)A B OSPF eh-9-E5o] 442 iz Ig¢
AE P HH SEE= P2 A AR SAl
o] ulj-e- o] By stA Frh vheFn7l o] ehe-E7F AE
E BMA Y EQ =04 17]9] eh-Eof F= e F=
O 7§ Alo] WHAESHH, n-1709] B2 A A E wA|A] L
S HAIAZE A2 Y EY A Yol -85 A "k ol&
HI517] ) vl < Y|E Y30 4+= DR (Designated
Router)& A&dh= AAE AR A €t} DR th5 3
& Y ES|A0| 4 OSPF T2 EF 9] 245 T35 ¢
32 a5}, L) %) 2h9E 5 W= ol 4 DR
4] OSPF 913 TAS: B4 k. ol 5ol o
E9)2 Ujoll $-5 51 2 Ehe OSPF HlAIX 9] 48
2483 4 9le. Jeiu DRo| AEE7] HE ETe
of WE|AE IP F45 %472 shs OSPF H|A|A
7HEASHA = o [l 8] U ERA e B Aol
FEA Hrek

I, D—ARP

e

=82 1% 13 o] Hub @2

< A Ysl=t], Spoke G- HZ EIYAE] 4=4]
= AgH BMA (4= A3 NBMA) Y| E$
}o 2 dlrh Hub Thihe HeE]Z| AE OSPF 1|

ofy
N j>
> Lo =

ofs

rl”. ox

Z A] g:;ﬂz\gj Xﬂoi XH
oke HE-S HREA AT Ao 5=41qt 7}

A5k Sp
o] OSPF HA|X] & FEIZ|AE 7]|4te] Exfjg Ad

o B 484

ofr 559 > e

3t

I \

Umcastmg Broad Lnl\castmg

jf './ casting 4 \i

Fig. 1 Partial BMA Network
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Table. 1 OSPF Hello Interval
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Fig. 6 OSPF Hello Message Overhead in NBMA Network
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Fig. 7 OSPF Hello Message Overhead in Partial BMA
Network
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Fig. 8 OSPF Message Overhead in NBMA Network
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