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[Abstract]

In this paper, we designed a dynamic TDMA scheme for smooth tactical data distribution in TDMA
tactical datalinks. Since the existing tactical datalinks use fixed time radio resources, it is impossible to
change the resource status according to network conditions during operation. To overcome these
limitations, we designed, implemented, and simulated the DTDMA processing and related messages such
as initial timeslot allocation, intermediate time slot allocation, time slot return, and timeslot retrieval. As
a result, it was shown that the method of effectively allocating and using timeslot resources according
to the situation is applicable. Therefore, we will continue research to manage DTDMA communication
on tactical data link in the future.
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I. Introduction
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II. Preliminaries

1. Related works

1.1 TDMA Structure of Tactical Data Link
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(b) TSB Configuration

Fig. 1. TDMA Frame structure
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III. The Proposed Scheme
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1. New Allocation of TimeSlot

Table 1. TS Messages

sub sub-
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Messages Function

Request
timeslot to
Center Node

includes request
number of
timeslot

TS-Request 0 6 0

Allocate
timeslot for Join
Node
includes
allocated
TSB(Set / Index /
RRN)

TS-Response 0 6 1

Inform timeslot
return to Center
Node

TS-Return 0 6 2
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Fig. 2. TimeSlot New Allocation
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2. Additional Allocation of TimeSlot
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Fig. 3. TimeSlot additional Allocation

3. Return of TimeSlot
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Fig. 4. TimeSlot Return
4. Withdrawal of TimeSlot
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Fig. 5. TimeSlot Withdrawal
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IV. Verification
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1. Test Environment
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Fig. 6. Test bed
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2. New Allocation of TimeSlot

DTDMA 71Q] =E0] wdll AmEof7} I7] 7at Zo]
HEY D 2] ~AmEo] Alg2olHz2REH o 2848
S W U2 TS-Request HAR|E SARH} S4= =
E= o]ofl tisto] TS-Response HIA|A]0f] TSB FH-E 2
ojAl FlAlstal 7iY) wErt ol wHlof] /d7sto]

Link-16 BAR]S $4lsh= 212 AEstit:

Fig. 7. DTDMA Node Role Selection
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<0.6.11>
[ LABEL, J-SERIES | o
[ SUBLABEL, J-SERIES | &
[ MESSAGE LENGTH INDICATOR | 1
[ SUB-SUBLABE, LK-SERIES | 1
[ ASSIGNED NUMBER OF TSB | 3
[ SET TSB1 | 1
[ INDEX TSE1 | 0
[ RRN TSB1 | 10
<0.6.1E>
[ SET TSB2 | 1
[ INDEX TSE2 | 0
[ RRM TSB2 | 10
[ SET TSE3 | 1
[ INDEX TSB3 | 30
[ RRN TSE3 | 10

Fig. 8. TimeSlot Response Message generation
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<COMMON >

| Ward Format |C-Word
[ Continuation Word Label [C5

LeJle

<13.21>

LABEL, 1-SERIES |
SUBLABEL, J-SERIES |
TENGTH INDICATOR |

EXERCISE INDICATOR |

PPLI TRACK NUMBER. AND IDENTITY INDICATOR
FORCE TELL INDICATOR

EMERGENCY INDICATOR |
SPECTAL PROCESSING INDICATOR |
SIMULATION INDICATOR l

MESSE

TRACK NUMBER,, REFERENCE |
STRENGTH |

ALTITUDE SOURCE |

ALTITUDE, 25FT

IDENTITY DIFFERENCE INDICATOR
TRACK QUALITY |

IDENTITY |

IDENTITY AMPLIFYING DEXRIPTOR |
SPECIAL INTEREST INDICATOR | 0

| S| =P wlw] b Of =] O = O] e @] )@

(a) J3.2 Track Message Generation
HAR 24 8

2/28 | senderD | STN | Message Sequence | _Length |

Fo] 1 1024 52 8 Label = 3, Sublabel_J = 2, Msg Len Indicator = 6
2 14 1024 53 1] Label = 3, Sublabel ) = 2, Msg Len Indicator = §
E] 14 1024 k2 8 Label = 3, Sublabel ] = 2, Msg Len Indicator = 6
o 14 1024 k4 a Label = 3, Subfabel ] = 2, Msg Len Indicator = 6
] 14 1024 56 L] Label = 3, Sublabel J = 2, Msg Len Indicator = 6
24 14 1024 57 8 Label = 3, Sublabel ] = 2, Msg Len Indicator = 6
~M 14 1024 58 8 Label = 3, Sublabel ] = 2, Msg Len Indicator = 6
24 14 1024 L) a3 Label = 3, Sublzbel J = 2, Msg Len Indicator = 6
Xl 14 1024 60 a3 Label = 3, Sublabel_) = 2, Msg Len Indicator = 6
24 14 1024 61 8 Label = 3, Sublabel ] = 2, Msg Len Indicator = 6
&4 14 1024 62 ¢} Label = 3, Sublzbe| J = 2, Msg Len Indicator = 6
24 14 1024 63 ¢} Label = 3, Sublabel ) = 2, Msg Len Indicator = 6
Bl 14 1024 64 & Label = 3, Sublabel_] = 2, Msq Len Indicator = 6
24 14 1024 65 8 Label = 3, Sublabel_] = 2, Msg Len Indicator = 6

(b)J3.2 Receiving of Center Node

Fig. 9. Link-16 Message Transmission/Reception Status
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3. Additional Allocation of TimeSlot
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A4 1 0 Label = 0, Sublabel J = 6, Msg Len Indicator = 0, Sublaba K = D

| .| usszs Lahel = 0, Subbhel J = 6, Msg Len Indicator = 1, Sublabe K =

(a) Receiving/Transmitting TS messages of Center Node

<Contents of Message Body>

Word Format = 0
Label, J-Series = 0
Sublabel, J-Series = 6
Message Length Indicator = 1
Sub-Sublabel = 1

Assigned Mumber of TS = 3
SetTSEl =1
Index TSB1 = 0
RRN TSB1 =10

Wined Frwmat = 1
CetTSE2 =1

Index TSB2 = 20
REN TSB2 = 10
SetTSE3 =1

Index TSB3 = 30
RRN TSB3 = 10

(b) TS—-Response Message with TSB

Fig. 10. TimeSlot Processing of Center Node
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Alstal TS-Response(0.6.1)5 %/,\_lcg_} yodolc}, 12
10(b)= TS-Response ©| HWAJA] Ujg-2 LERALL ot
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4. Return of TimeSlot

o 29 = DTDMA 71 =E9] YEYI U] AT
Ego] Algdolgz 4 & & HAXS A5
94 % F2 UAAlE e 89 Anedel:
TS-Return HIAJR] S A¥/d5tal BEfUS50] =efjstH o5
ZAZ w2 AAlSH}

<Contents of Message Body>
[Wined Eoemat = )

Label, }-Series = 0

SublLabel, }-Series = 6
Message Length Indicator = O
Sub-Sublabel = 2

Fig. 11. Receiving TS—Return message

of Center Node
a8 113k o] FAl wto] il AmEofrf

TS-Return HIA|R]E Alste] 2 113} Zo] HIAX] A
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5. Withdrawal of TimeSlot
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O v v

Table 2. After Expired Time

DTDMA Join Node Center Node

Send Connection Fail Message

Set TSB free to Network Manager Software

Simulator
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V. Conclusions
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