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Development of additional installation of
GPS function to portable radio
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Abstract
In recent years, the transition from the conventional analog system to the digital system has progressed, and the demand
for the data communication function to the land mobile radio has been increased. For this reason, it is becoming possible
to realize advanced and convenient functions which could not be realized by the analog system. In such a situation, because
there have been many customer demands for the installation of GPS function into portable radio equipment for location
management and operation monitoring of the radios, JRC has developed a new portable radio with builtin GPS without
changing the outside design from the current model. As the evaluation results of installed GPS performance, the
specifications have been satisfied, and in the field test, the positioning accuracy has been confirmed to be superior to other
manufacturers’ radios.
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Table 1 Specification of radio equipment
IHH (w3
VHF4i7 © 136-174 MHz
UHFi7 © 378470 MHz
S 700/800MHZ;
R TX : 764-776, 794-805, 806-825,
851-870 MHz
RX : 764-776, 851-870 MHz
i) FM, C4FM
T, VHF#, UHF# : 5W
BRI 700/800MHZE; © 3W
JU—. NiMH : 6.0 to 9.0 (7.5 nom.) V
IR Li lon : 5.7 to 8.4 (7.4 nom.) V
R PTT : Push to Talk
B LR i -30~+60TC
FHEE, BhKVERE IP66
BRIEERE MIL-STD-810G
62.0(W) x149.5(H) X 46.3(D) [mm]
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Fig.2 Area for GPS antenna
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Table 2 Antenna type comparison table
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Table 3 Specification of GPS9

ZIEHAE | GPS, Galileo, QZSS, SBAS
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Fig.3 GPS Block Diagram
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Fig.4 PWB diagram before and after adding
GPS function
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Table 4 GPS specification of radio equipment
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Fig.6 Positioning time data (Hot Start)
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Fig.7 Positioning time data (Cold Start)

422, BIfHEEFHE

TR EERFA & L C, 24 R EE ML E 2 B U 2 WAL 7 —
y DG e Lz MEIZGPSY R 2 L — % 25 O#HHIME
o & MARGPS 7 ¥ 7 TRET Ak Lz REL AV
134 —-130dBme L, ¥ —)V FRvy 7 AR TRIE L Fh L 72
PIBIZ R, ALKk Z L T B AR E 1572,

e
.

\  #EE : 2.369m 2DRMS/
\ Peakif¥ : 3.626m /
N

~

P
S < 4 =~ 5| (15m 2DRMS)

‘Np/WQ |

7= 10m/div.
X8 RBIIEET— 4
Fig.8 Position Accuracy data
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Fig.9 Field test results
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GPS : Global Positioning System (£HiERHIAL > 2 7 20)

APCO P25 : Association of Public safety Communications Officials
international Project 25 (K, ZE&E 3L Cflib 2815 /750
APCO P25 Phase2 : Association of Public safety Communications
Officials international Project 25 Phase 2 ([Phasel. & I:($#1. %2 FDMA (J&
WHr B TCHL) BT ORI HIARAL S L 7-TDMAHA & BRI L 72 84%)
VHF : Very High Frequency (EBZ%Hik)

UHF : Ultra High Frequency (Hit8%5%)

TX : Transmitter (%1EH%)

RX : Receiver (52151H%)

FM : Frequency Modulation (J&7%%25)

C4FM : Continuous 4 level Frequency Modulation (4fEFSKJ5zt.o>—Fif)
SMT : Surface Mount Technology (15225 4¥4f7)

QZSS : Quasi-Zenith Satellite System (#EKTHF A S AT L)

SBAS : Satellite-Based Augmentation System (2 MR 2 7 2)
ANT : Antenna (7 > 7 7)
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