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ABSTRACT

In Military MicroWave communication, the distance of link, availability, transmission capacity is the important
point in order to design the circuit. Currently, operated by fixed modulation, in the future it will be evolved to
the modulation techniques enabled to increase the transmission capacity. It would be hard to consistently
guarantee the transmission quality of the high-availability because the occurrence probability of fading increase in
terms of the link distance for the case of the long distance. In the case of the modulation techniques for the
transmission of high-capacity, as the distance is long, a falling-off in the fade margin from the link budget
analysis cause the decrease in the availability. It is difficult to provide QoS guaranteed connection. In this paper,
we propose the performance improvement technique of transmission by the variable allocation of the bandwidth
and the higher priority transmission technique using setting the ratio of the higher priority capacity in association
with the distance of link. Also we suggest the alternative of the calculation for channel transmission capacity to

design the circuit.
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Fig. 1. The example of the general channel bandwidth
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215 gt )
HlE A o83 A9 A% 7
MicroWave Ex1317 0|42 A1 A%

7 % gk

. & Microwave 4l 2Z0{|AM2Q| HIO|EEIT
S Ms M I

= vl TpishA] He, 34199 QoS & A4
1 Sald= Aol gt slo]= nhxl W

Lni l
i

A=—10log,,(P/ ((6x10""Cfd*") x100))  (7)

o]714 P=99.9991, C=0.015625(%te}, E4|%),
f=7.4GHz & #8310 Al4lslH 322 A(B)Y7F =&4
o} A2l digk dlo]= wixl HElE =gt AM 24
71%<- $13F MOD(Modulation) ™ $417FE= (4)0]]
A G E-S 30MHzE 3to] & 1, & 29} #o] Ye}
W 4= glow] 40MHz, 56MHzel A= Ed3 vt
How x3lo] rlsdih

)9} (3)= 8310 Aol et &= w3l Alkell

Table 1. MOD for application & Rth

o | BLO | Ri(dBm)(BER=10E-6) Adaptive MOD

MoD BW(MHz)=30 1 2 3 4|5 &
1 QPSK -88.5 @] O 0] O O (0]
2| som 84 o o olo o
3 | 160aM 81 o olo o
4| s20m 775 olo o
5 64QAM -74.5 O 0]
6 128QAM -71.5 0]
7 256QAM —-68.5




=/ T MicroWave §41 #7014 9] 9= 7elE w33 A A F4 7

we} A SA7 |9 8T 7 MRS58 S8 o]
= vizle] 7Fsk AIAEE 3HE 7158kl ®= ARl
FAA A7) 2k o317} =] =5 Sh= # A XHBLO:Best
Low Order) MODE 414 3} == gt}

o & Eo] 87 7185 99.9991 %, Ak} Bo| w2
g e S el ghE A8 Aol Higt
# A2} MOD+= 329} #to] a¥Ir).

Table 2. BLO MOD about the distance

BLO R(dBm)

O(kn) MOD (BER=10E-6)

RLin(dBm) A(dB)

10 1024QAM -53.63 8.87 -62.5
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Table 3. The calculation of channel transmission
capacity about the distance

Throughput for Average Throughput for
Ethemet L(‘,\,‘lﬁz)mm“g"”“‘ the Priority per channel Transmission per channel
(Co CH— x2) (Co CH- x2)
D(')?S'r‘]ie Modulation Scheme Channel Bandwidth Channel Bandwidth
BLO BHO
Dkw) | op Wop | 30MHZ 20 MHz |66 MHz | 30 MHz | 40 MHz | 56 MHz

10 1024QAM | 1024QAM 223 296 416 223.000 | 296.000 | 446.000

20 1024QAM | 1024QAM 223 296 446 223.000 | 296.000 | 446.000

30 1024QAM | 1024QAM 223 296 446 223.000 | 296.000 | 446.000

40 1024QAM | 1024QAM 223 296 446 223.000 | 296.000 | 446.000

50 B12QAM | 1024QAM 201 268 361 223.000 | 295.999 | 445.998

B0 512QAM | 1024QAM 201 268 361 223.000 | 295.999 | 445.998

70 256QAM | 1024QAM 178 238 320 222.998 | 205.998 | 445.995

80 128QAM | 1024QAM 155 207 280 222.995 | 205.994 | 445.988
30 640AM | 1024QAM 132 177 239 222.987 | 295.983 | 445.970
100 320AM | 1024QAM 110 147 198 222.968 | 295.958 | 445.929
110 32QAM 1024QAM 110 147 198 222.968 | 295.958 | 445.929
120 16QAM 1024QAM 87 m7s 158 222.913 | 295.886 | 445.817
130 16QAM 1024QAM 87 m7s 158 222.913 | 295.886 | 445.817
140 8QAM 1024QAM 65 87 96 222.800 | 295.734 | 445555
150 8QAM 1024QAM 65 87 96 222.800 | 295.734 | 445.555
160 QP SK | 1024QAM a4 58 8 222.357 | 295.146 | 444.683

3 3ol A AF 41 =9 A dlele >
®lx EZFe] AA"  HHA MODelA<]
Throughput &= Ao|alar, Ade A5 2o dlo]e]
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Fig. 2. Block Diagram for the variable allocation of the
bandwidth and the higher priority transmission technique
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The procedure for the Performance Improvement
Technique of MW Radio Transmission

1. Distance, Availability check

2. Calculation of Link Budget about the «Imuuce‘
¥

‘ 3. Calculation of availabile Fade Margin |

4. [RL(dBm) - Fade margin(dB) = Rth(dBm)]
Selection of BLO MOD
]
5. Caleulation of Availability at BHO MOD
Check BLO MOD & BHO MOD
Average Throughput

Compare to Fixed MOD L

6. Selection Throughput (Priority/Total) & BW
Check Throughput about AM
i
7. Check Circuit Attribute of Microwave Link|
[Voice, Data( TCP, UDP)]
]
8. Application of AM Scheme,
Variable allocation of Bandwidth

at BHO MOD

RL(dBm) - Fade margin(dB) = Rth(dBm)]

6. Application of Fixed MOD |

[

‘XA Application of Fixed allocation of Bandwidth

Fig. 3. The application flow chart for the performance
improvement technique of transmission In Military
MicroWave communication
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Table 4. The parameter of the simulation

Parameter Setting / Value

Radio Transmission Frequency Division Duplex

Frequency(F) 7.4 GHz

Receive Level(RL) -33 ~ -42 dBm

Antenna Gain(G) 36.5 ~ 47.8 dBi

Link Distance(D) 10 ~ 160 Km(per 10km)
Application of mountainous

areas, dry climates, normal

Climate &
topographical Index

temperature, degrees north
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