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Gateway Platform for Connecting D-TRS in Electric Power IT

£93" . e
Byung-Kwen Song - Tae-Eui jeong

Abstract TETRA(Terrestrial Trunked Radio) is the standard of D-TRS(Digital Trunked Radio System) developed
by the ETSI(European Telecommunications Standards Institute). Currently, TETRA has been selected as Electric Power
IT Wireless Backbone Network. Traditional distribution automation system has used the wireless network of Mobile
Service Provider using CDMA(Code-Division Multiple Access) and WCDMA(Wideband CDMA) modem. Therefore,
the development of gateway platform is indispensable according to the change to TETRA network. In this paper, we
propose an embedded Linux-based Gateway platform for transmitting Industrial Electric Power IT protocol using

TETRA network.

Keywords : TETRA, TETRA Gateway, D-TRS
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Fig. 1. Electric Power IT backbone network based on TETRA
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Forward| . DATA
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Tbyte | 2byte | 4byte | lbyte | lbyte | Ibyte | 0~1490

Ox7E - - DU ) User
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Table 2. TETRA API

® umigned char analysis_inner protocol(char *)

A9 Inner Z2EZ B4 g

A include<TETRA_APLh>
unsigned char analysis_inner_protocol{char *};

0x0 InnerZ2 EF Rufo] o}y

0x11 AAE g read

0x12 TETRA R249] Signal Quality 3 read
0x13 GPS H|o]g read

0x21 A write

Rhehgt 0x31 TETRA #Ao|Efo] E3E Reset
0x32 24 Reset

0x41 TETRA Ao|Ego] EHE Test

0x42 TETRA G/W test

0x43 AA TZEZ golg

® int create_modem read thread(void)

A 52 read A= A4

A include<TETRA_APLh>
int create_modem_read_thread(void);

S |1 = A4 BF

Error |0 = A Alyj

® int create_frtu read thread(void)

A frtu read 2~@lE A

AFgH include<TETRA_APLh>
int create_frtu_read thread(void);

st |1 =84 4%

Error |0 = A& Al

® void create_inner protocol(char *, int cmd, int size of_data)

A Inner Z2EE header A4

include<TETRA_APLh>

A8 [ void create_inner_protocol(char *, int cmd, int
size_of_data);

char * : B4 E Inner ZREZY 7] H4E gojy
cmd : F4E blolgE o B3

0x11 AAE ZF read

0x12 TETRA 299} Signal Quality 7} read

o) 7R 0x21 AL write

W 0x31 TETRA AlolEgo] EME 9] Reset

0x32 24 Reset

0x41 TETRA AolEgo] Z4E Test

0x42 AA Z2EEZ djolg

size of data . HA4E dfo|g 9] Lo}

® int send_sds_message (char *, int sds_type)

AR |sds dAA HE d

include<TETRA_APLh>
e -
d void create_tl_header(char *);

char * : Z$d ofAjA]
sds_type : sds A4

0 = sds type 1
:gz}] 1 = sds type 2
=T 2 = sds type 3

3 = sds type 4
4 = sds type 4 - TL header

g 11 = g 43

Error 0 =724 ’éﬂ}]
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void FRTU Recv(){
create Buffer(data);
if(read(data) = TRUE){
create_inner protocol{ data, 0x43, sizeof{ data ) );
Hnner ZEEF 44 gl
if(check_sds tl( ))
create tl header( char * );
//SDS TL-Header 44 &=
if(s_type == SDS)
send_sds message( data, 4 );
/SDS BJA]Z] F£F)~
if(s_type == PACKET)
send packet message( data );

Create FRTU_Rscv Thread

FRTU
Read thread
E@cv DNP3.0 Data

Read

\

Done /
Trans_type(s_type)

[s. type = SDS] [s_type = PACKET]

Fig. 6. TETRA Gateway status diagram(1)
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void Modem Recv(){
create Buffer(data);
if(read(data) = TRUE){
analysis modem_data( data );
ZgoA e dolE £ B

'EE 7=

analysis_inner_protocol( data };
Nnner ZEEF B4 gl
if(group = 4 && function — 3)
{ write( data );

/fwrite to FRTU

}

else
execute base on InnerProtocol

}

else wait for data

Modem Recve ~H|EE A3ttt TETRA 298 &
3 A2 dlojE AT command P2 =] gt ot
24 AT command®t AA| M4 &2 HlolHE #23th
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SDS—TL~Header

Protocol Ident|fier = 0x82 (means Text Message)
Message Type = 0 (means, SDS-Trasnfer)

Delivery Report Req = O

[Service Selection = @ e

Storage =0

Message Reference = 1

Text coding scheme = 1

{nner Header Protocoi————-
First byte Is Start Detimiter = Ox7E
Length Is = 25 byte
Forward 1D Is 1900083
Transport Header
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4 / 3 User Data Transmit
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— i
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TETRA 2¥& F3 tlolgE d422 g 793 o

01 GO1 1800045 BHEFRTUOIE U_1 1}

BESE

EE IR L]

2008-03-24 17:46:13

2008-03-24 17:46:15

BHEFRTU. ..

BHEFRTU. ..

00 00 BC 1B 23 00 28 02 00 00 04 01 S0 01 01 3C 8C BS
00 61 DO 07 01 DO 07 O1 50 00 01 32 00 01 1E 00 3D 79
01 14 00 01 02 00 Ot 00 00 OV B84 00 €B 5D

Send 05 B4 0B C4 01 00 FE FF 07 48
FC €101 3C 01 06 08 2D

05 B4 91 44 FE FF O1 00 2A 78

E5 C1 81 00 00 01 O1 00 GO0 1F 10 00 00 O7 0A 02 C7 AB
0000 04 01 01 01 01 00 14 06 00 O 03 3E 10 07 FA 60
01 01 00 03 00 1E 04 00 GO 1D 00 OC 00 00 00 00 5D CC
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 FF FF
00 00 00 00 00 00 00 00 00 00 00 GG 00 Q0 G0 00 FF FF
00 00 00 00 00 0C 00 00 00 00 00 00 00 00 00 00 FF FF
00 00 BC 1B 23 00 28 G2 00 00 04 01 90 01 01 3C 8C B3
00 01 DO O7 01 DG 07 01 50 00 01 32 00 01 1E 00 3D 78

Recieve

Fig. 10. DNP 3.0 Master Server



3 1T8 D-TRS H43 Y% OISRl BAB
23 A8 2000 53

root@locathost:~fshare

() _E01- ()

12,1900045,0,256
8200010 17E19000DFE1C00FD430005640BC40100FEFFO748F6CEO13C0 1062682

CK
b —% —t —% —%

send to frtu
(START FRTU READ)
D00001fffeddQ164
(END FRTU READ)
(START FRTU READ)
0001000081cbdf79
(END FRTU READ)

(START FRTU READ)
00070000101§0000

= : )
Fig. 11. Receive Data from FRTU(1)

WS Bks SREC] 24 TES F) 2AF S 29 ASCURHE dojeE A4dty] fRe] CRY} LF
U 2l Fig Lol ] “+CTSDSR® A2 A2 ) b SHskA SH1a) 271 1914 Hexa WE9) ol
S Hio] mEloBHE WO gxx] YHojth TETRA & ¥ o 23t4ch Fig 119} Fig. 12 FRTUZ R H

-

WYE) BAE) BIKY) HOwI) ©
(TOTALBYTES) 168

(START FRTU READ) fread 1 byte to modem
000104000010a802 1
(END FRTU READ) §§START MODEM READ >

(START FRTU READ) 3e
0000000614000101 <END MODEM READ>
(END FRTU READ)

memset hook
(START FRTU READ)
001d0000041e000300010160fa07103e icount hook = 98294713
(END FRTU READ)

read 6 byte to modem
(START FRTU READ) )
00ccS5a0000000000 <START NMODEM READ >
(END FRTU READ) oK

(START FRTU READ)
0000000000000000 0dpDad4 f4b0d0a
{END FRTU READ) <END MODEM READ>

(START FRTU READ)

roor localhost~/share

BE) BEE) WY SO BB S8%H)
Wead :

i — —%

read 8 byte to modem
<START MODEM READ >
+CMGS &

0d0a2bd434d47533a

<END MODEM READ>

cmgs escapel 11111
memset cmgs

count cmgs = 90422200

Fig 12. Receive Data from FRTU(2)
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Response& grobx] R o2 AEsh= SHH-E A8
FRTUZH ¥ Read T7t 3 52 F wfjuit} (START
FRTU READ)HA| XS £83}9 1L, Read’} 4&E HAUS
o 92 ¥ Hlo]EE (TOTALBYTES)Z £¥3}3ith tjo]
B £ w¥ o] HobA| FRTUS] Zo] EUtH 35 DNP o
AR E $3t Inner Z2EZ-Z A3t 2dlg F3f A%
gitt. Fig 129014 29 B8 Hdo] 45 8& 3¢ =29
SZHE Yk “tCMGS” HAAE 1T 4+ itk

7. gm 9 YE I

AP IT 7] Y EQ= 2] TETRA HEY TR 9] Hko|
w}a} 90 2 TETRA YEYIE 0|83t Thjt Akl g =
2EZ gojg7}t A4 G Blolth. uets ol Mol I
23} Alo|EYo] ERE| Za4ol tF I ek 19
U 71ge]l wet o 7hx) g8 o]7)% Al2dEe] A7
of wat o7 F7e] Aol BA) 82 A4 SHAFor Y
4 BAolt}.

B =R 78 U¥t)= gl 7)uke] TETRA A
olEgo] ZHEL Aoz @3 TETRA APIZ
#slo], TETRA Y| EYZE o83} 4lg MY IT =2
E2 Z 3}kl DNP 304|088 Hasict Zzte) 25
of ute} POSIX 7]ute} AH =8 o] §3}e], POSIXE A/
S Y2 Fke] 08 M BAlgle] Bopteg 77
st A49 HolHE we AH oA nner ZRES
& QAse] A4 BTo) upet SDS A4 WA HEo
uhH o] TETRA 2% HojE £3) 242 A4t 7@
3t TETRA API= Col2 FH Yo, Shared Library 2
Autsto] thokst B o2 Ag3h 4 9l E3 EADS,
Teltronic, Unimo 2] TETRA @& 7|Hlo g 2 EgZ o
HlAE S}9cH7-9]. 72 29 %24 ¥ TETRA YEY=
2 WA ot 2y gEo) mdA 2L 7 2
& ARQIste] Zhzbe) mRIAL MR HEsh 2ES 7}
gt} olok e BEAAS HAd F 4 Uk BRI AY

o] Zasich

£ =Rl A TETRA AolEfe] EHEF H
TETRA API ©o|8} Ago] Padk Aulio] TETRA 4
Eage] MBS 7testA et @A HE 4ol 8
2] ARGE L e A E o) 83 gt B A" A
LEo] ARS- & A GAHoR ol§ T £ Uk AE &
H 7|5 AHE EBE] YEHI, A2 A8 As
g B A7 A A2 FoA Az AAEDS FY F
A AlAgrke] FAlo] TETRA HESARI} AMEHTHH
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