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1 OO6mme cBenenus

GPRS/EDGE/CSD/SM31onemst AnNCom RM paspabotansl u npousBenieHsl B Poccun
kommanuein 00O "Anamutuk-TC" («Anamutuk TenekoMCHCTEMBI») TMOI TOPrOBOM MapKOi

AnCom.

1.1 Xapakrepucruku kanaasa GPRS/EDGE

Xapakrepuctuku GPRS/EDGE (General Packet Radio Serviceycayra nepenaun
nmakeTHbIX AaHHbIXx Mo paguno / Enhanced Data for GSM Evolution yeosepiiencTBOBaHHAS
cucrema nepeaada ganaeix B GSM) kanana nepenauu:

HU3KHE DKCIUTyaTallMOHHBIE pacxonbl - Tapudumupyercs Ttpaduk, a HE BpeMms
COCMHECHHS,

IIOCTOAHHOC COCAMHCHUEC C CCTHIO - HC HAA0 JO3BAHUBATHCA OO a60H€HTa;

CKOPOCTh TIepelayll 3aBUCHUT OT 3arpyKCHHOCTH KOHKpETHhIX coT GSM-<etn wu
npotokona maketHou nepenaun (GPRS/EDGE): GPRSviakcumanbHast CKOpOCTh
1o 171,2x6ut/c, EDGE —makcumainbHas ckopocth 384 k0ut/c;

nepenavya MakeToB HICT MO HEUCIHOJIb3YeMBIM CJIOTaM TOJIOCOBOTO KaHala, B
MPOMEXYTKax MEXIy pa3roBopamu aOOHEHTOB (B HACTOsIIEE BPEMs OMEPATOPHI
BBLACIIAAIOT HECKOJIBKO CJIOTOB TOJIBKO IJId [epeaavyu ,Z[aHHBIX). I[J'DI O6M€Ha
HCIIONB3YIOTCA Cpa3y HECKOJNBKUX CJOTOB KaHama, a B ciaydyae EDGE wu
ONTHMHU3UPOBAHHAS MOAYJSIMHA/KOAUPOBaHUE WH(OpManuu, 4To OOecreYrBacT
MOBBIIICHUE CKOPOCTH TIEpeaavH;

BpeMms foctaBku gaHHbIX B GPRS/EDGBpexume Moxer umets GiykTyanuu a0 15
u Oosee CEeKyH[, KaK CIEJICTBHE, IPU OMPOCHOM cxeme oOMeHa BpEMEHHbIE TalM
ayThl JIOJDKHBI ycraHaBnuBarbesi Oonee 30c (ecim BakHa CKOPOCTh Hepenadd U
JIOIyCKAETCsl MOTEpsl 4acTU JaHHBIX, TO MOYKHO MCIIOJIb30BaTh TPAaHCIOPTHBIN
nporokoi UDP, ecnu morepst naHHBIX He gomyctuma To TCP);

HEO0OXOIMMO YYHUTHIBATH BO3MOKHBIC BPEMEHHBIC Pa3pbIBHI Mepeadn COOOIICHUH
B GPRS/EDGBPexume (eciii B MojieMe OTKJIFOUCHO aBTOMAaTHUECKOE CKIICHBAHHE
MAKeTOB), HANpHUMeEp, HECKOJIbKO OAlT MPUXOAUT dYepe3 2C mocje OTMPaBKH, a
OCTaBIIIAsICS YacTh 3ajiep:kuBaercs Ha 13c;

YCTOWYHMBOCTh ycTaHOBICHHs W moanepxanus GSM-perucrpanmu, GPRS/EDGE
ceccu, TCP/IP uiu UDP coenuHenuii oOecrieunBaetrcss BCTpoeHHBIM [10
MOJIeMa,

B mpouecce ycranoBienns GPRS/EDGEcoennHenns MogeM perucTpupyercs Ha
APN (Access Point Name}epsepe omeparopa u moaydaer |P-agpec, Tun
KOTOPOT'O OIpeaesisieTcsl TApU(DHBIM IIITAHOM:

O JIOKaJbHBIN - IPUHAAJIEKUT ONEpaTOPy U HEBUAUM €O cTOpoHbl IHTEpHETA,
O myONUYHBIHN - JOCTYIEH cO cTOpoHbI VIHTEepHeTa,

O JMHaMUYECKHUH - MEHSETCs MIPU NEPEyCTaHOBKE COEINHEHNS,

O CTaTUYecKHi - )kecTKo npuBsa3aH Kk SIM kapre;

0€301aCHOCTD YCTaHOBJICHUA COCIUHCHUA n NepeaaBacMbIX JaHHBIX
o0ecrieynBaeTcsl Ha YpOBHSIX:

0 SIM xkapter (Subscriber Identity Module) #aenTudukarop adboHeHTa
(IMS1), xmou ayrenruduxanuu (Ki), amropurmsl mudppanuu (A8) u
ayrentudukanuu (A3), PINkoz;

0 wmoOunbHOro TtepmuHana (MT) — wunentudpukarop IMEI,  anroputm
umppammn GPRS-AS (GEAL,2,3);
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0 nannbie Mexay SGSN u GGSN (Gateway GPRS support node)
nepenarores o nporokony GTP (GPRS Tunneling Protocol)tpaduk He
mmdpyercs. [lonnepxka RFC 191800ecnieunBaet GI0KUPOBKY IOCTYIIA U3
BHEIIIHUX CETEH;

0 morpannynbeiii 103 GGSN oOecrieunBaeT MEXKCETEBOM OSKpaH U
opranuzanuio VPN;

O MHOTOYpPOBHEBOH CHCTEMBI ayTeHTU(UKALINU:

= goctyna Ha APN cepBep (B TOM duuMClie BBIICICHHBIA ISt
OpraHM3aliK BUPTYAIbHOTO KaHaja B KOPIIOPATUBHYIO CETh);

" JIOCTyINa Ha CUCTeMHBIH (TexHomorunueckuii) FTPcepsep (nmpu
oOMeHe MyOIMYHBIME JTUHAMUYECKUMHU aJpecaMu);

= oOmeHa |IP-agpecamMu Mexmay MoJgeMaMu TOJIBKO C 3a/IaHHBIMH
UIeHTU(UKATOPAMU;

" BCTPOEHHBI KOHTPOJIb UACHTU(HUKATOPOB MOJIEeMOB U |IP-anpecoB
npu ycranosienun TCP/IPunmu UDP cokera.

1.2 Xapakrepucruku kanajaa CSD

Xapakrepuctuku CSD (Circuit Switched Datanrepenauya qaHHBIX 10 KOMMYTHPYEMOMY
KaHally) KaHana rnepenadu Ha 6aze GSM:

* JaHHbIE TIEPENAlOTCA IO CJIOTaM TOJIOCOBOIO KaHalla, BBIACICHHBIM IIPH
YCTaHOBIICHHHM COEAWHEHHUs, ¢ mpuopuretoM Bheiie, uyeM y GPRS/EDGE.
Tapuduuupyercst Bpems cCoeMHEHHs, @ He 00beM IepeiaHHON HHPOpPMaLInY,

* ckopoctb 10 9.6 kout/c (14.4x6uT/c pu ucnonp3oBanuu HSCSDB omHOM ci10TE)
HE 3aBHCHT OT 3arpy)KEHHOCTH KOHKpeTHbIX coT GSM-ceru. IommepkuBarorcs
MIPOTOKOJIBI KOPPEKIIUH OIMUOOK 1 cokaTust gaHHbx [TU-T V.42bis;

* BO3MOKHO YCTaHOBJICHHE COEOUHEHHs Mexay aByms GSM-momemamu (Bua
J03BOHA — IS TEpefayd JaHHBIX, HE TOJIOCOBOM) WM MEKIY IPOBOIHBIM
MOJIEMOM (JIOJDKEH OBITh TMOJAKIIIOYCHHBIM K KOMMYTHPYEMOW CeTH OOIIero
MOJIb30BaHKs U mojaaepkuBarh npotokonsl ITU-T V.32/V.34, V.42bis)u GSM-
MOJIEMOM;

* BpeMs yCTaHOBJEHHUS coenuHeHHs Mexay nByms GSM-amonemamu mocie Habopa
HoMepa B pexxume ITU-T V.110 ne Gonee lc («mdpoBoit Mogem»), B APYrHX
peKMMax OHO CYIICCTBEHHO BHIIIE (B COOTBETCTBHU C IPOTOKOJIAMHU
ycranoneHus coenqunenus [TU-T V.8 u V.32);

* Bpems goctaBku gaHHbIX B CSDpexume menee 1c;

* YCTOWYMBOCTH YCTaHOBJeHUs u moxaepxkanuss GSM-operucrtparuu u CSD
coennHEeHHS obecrieunBaeTcs BCTpoeHHBIM [10 Mmomema;

* 0e30MacHOCTh  YCTAaHOBJCHHS  COCIUHEHHWS W  TEPEelaBacMbIX  JIaHHBIX
oOecrieunBaeTcs Ha YPOBHSX:

0 SIM xkapter (Subscriber Identity Module) -#nentudukarop aboHeHTa
(IMSI), wmou ayrentuduxanuu (Ki), amroputmer mudppanuu (A8) u
ayrearudukanuu (A3), PINkox;

0 w™obmipHOro TtepmuHaia (MT) — wunentudpukatop IMEI, amroputm
mmdpamun AS (A5/1, A5/2, A5/3);

O MHOTOYPOBHEBOW CHCTEMbI ayTeHTH(DUKAIINH:

"  [IpH BXOMSIIEM BBI30BE MOJEM-KIIUEHT OMpeeisieT Homep aboHeHTa
U TIPOBEPSIET €r0 C HOMEPOM B HACTPOMKaX, MpPU HE COBMAJACHUU
HOMEPOB CBSI3b HE YCTAHABIIUBACTCS.
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1.3 Xapakrepucruku kanajia SMS

[Momumo GPRS/EDGEu CSD st mepenauu JaHHBIX MOXKET HCIOJIB30BaThCS CEPBHUC
SMS (Short Message Servic®.monemax AnNCom RMco BCTpOEHHOM CHCTEMOW H3MEPEHUs U
ynpaenenuss (CUY) moanepkuBaercsi BO3MOXKHOCTh aBTOMATHUYECKOTo QopmupoBanus SMS
COOOIICHUH TTPH BO3HUKHOBEHUH «COOBITHI» HA BXOJIAX.

1.4 TpaHcnopTHbIe MPOTOKOJIBI Nepenayu nanubix GPRS/EDGE
Moaem AnCom RM noanepxuBaeT ClIeayronue TPAHCIIOPTHBIC MPOTOKOIBI Nepenaydn

JTAHHBIX:

TCP/IP mpoTOKOJI UMEET CIEYIONIHe 0COOCHHOCTH:

O WUCIHOJIB3YET MAaKEThI IS TIepeaaun JaHHBIX U OXKHUIACT MOATBEPIKICHHUE UX
IOCTaBKH,

O TrapaHTHpyeT JOCTaBKy HWHpoOpMaluu, TaKk Kak  I[POU3BOAUTCS
MIOATBEPKICHUE O ITPUEME ITaKeTa Ha YIAJICHHON CTOPOHE;

O i paboOThl JTAHHOTO MPOTOKOJIA O0SA3aTEIbHO HAaxXOXXJICHWE B CETH U
KIIMEHTA U CepBEpa MHAYE COCTMHEHUE HE OYy/IeT YCTAaHOBIICHO;

O s mepefaud MakeToB ucrnoisb3yrorea |P-ampeca m mopThl kiaueHTa u
cepBepa;
UDP mnpoTokos UMeeT Cieayronre 0COOEHHOCTH:

O WuCHOJB3yeT TMakKeThl i T[epeAauyd JaHHBIX, HO HE OXHJAEeT
MTOATBEPKICHUS UX JOCTABKH,

O BO3MOXHA HE TIOJIHAS IOCTaBKAa MH(POPMAIINH, TOTYCKAIOTCS OIIMOKH;
O JaHHBIA TPOTOKOJ SBJISETCS OCCKOHTAKTHBIM, HE 00s13aTEILHO COCTMHEHUS
KJIMEHTA U CEpPBEpa,

O [ KOPPEKTHOH paboThl HEOOXOAMMO CO CTOPOHBI CepBepa J0KHAATHCS
HavyaJbHBIX JTAHHBIX OT KJIMEHTA, 4T00 ompenenuTs momumo |P-ampeca eme
nu HOpT IJId KJIMEHTA, 4TO B JAaHHOM HpOTOKOHe SBJIACTCA BaXHBIM
apaMeTpoM;

cpaBaenue TCPu UDP npoTokoos:

0 TCP npoTtokon pexkoMeHIyeTcs HCIOJb30BaTh B CHUCTEMax, I BaKHA
HaJE&XKHOCTh IOCTAaBKU MH(GOPMAITUU U €€ IIEIOCTHOCTD,

0 mporokon UDP mpeamoututenpHee, €ciu BakHa CKOPOCTh JOCTaBKH M
JIOMYCKAIOTCSl OIIMOKH WMJIM TPOIYCKH JAHHBIX, KOTOPbIE KOPPEKTUPYIOTCS
MIPOTOKOJIAMU BEPXHETO YPOBHS.



M3 4035-018-11438828-09

2 O0miee onucanne padoThl

2.1 KomaHIHBIH pexum

2.1.1 3arpy3ka u ooHoBienue [10 B momeme

Hauvanpnas 3arpy3ka [IO u ero axkTuBanus OCYIIECTBISIOTCA Ha NPEANPUATHH
HU3roTOBUTCIIC.
2.1.2 KomMaHIbl HACTPOHKH MoJieMa

MojieM MepexoauT B PEKHM BBOJA KOMaHJ M3 HEYIPaBISIEMOro PEeKHMMa IO KOMaHIE
AT@ATSSTOP xoropas nomkHa ObITh BBeieHa Ha ckopoctu 115k0ut/c, B pexxume 8N1, mocie
mojauyd Ha MojJeM TuTaHus, A0 MomeHTa ycraHoBieHus [CP mmu UDP cokera wim CSD
COCIUHCHHSL.

2.1.2.1 Komannasl nepexoma Mexay pexxumamu Komannueiii u Heynpapnsembrid

* AT@ATSSTART - komanma nepexoma (Komanowwui -> Heynpasnsemolil) ¢
nepe3arpy3Kkoi MoJieMa,

* AT@ATSSTOP — komanma mnepexoma (Heynpasnsemoiii -> KomanOHwlil) ¢
nepe3arpy3kon Mojiema.
2.1.2.2 Ycra"oBKa THIIa MOJEMa

e AT@ATSRM="X" - komanma ycranoBku tuma momema (AnCom RM/D — «O»;
AnCom RM/K — «1»; AnCom RM/S — «2», AnCom RM/L -')'3

2.1.2.3  VYcTaHOBKM KOJHMYECTBA UCHOIB3yeMbIX SIM kapt B Mogem

* AT@ATSSIMCARD — koMaHIa YCTaHOBKH KOJHYECTBA HCIOIb3yeMbIXx SIM
KapT B MoaeM (1 wiam 2 — s MeXxaHu3Ma pe3epBUPOBaHHMS NP HATUYUH BTOPOTO
ciora ast SIM kaptsr).

2.1.2.4 Bsoxa PINxoma B momeMm

« AT@ATSPINCODE —xomanna Beona PIN koma B MozeMm;

PIN xox BBOIUTCS OJUH pa3 MpU HACTpoOiike MoaeMa Ha paboty ¢ nanHoit SIM kaproii. B
JTanbHEHIIeM MoieM OyAeT BBOAWTH €ro MpHU aKTHBAIMK aBToMathyecku. Ommus mpoepku PIN
Koma noinkHa ObITh akTuBHpoBaHa Ha SIM kapre. Ecnmu PIN kox BBeaen He BepHO TO, mpH
BKJIIOYEHHOM pEXHME BbIAAYM TEXHOJOTMYECKUX COOOIIeHUH, OyAeT BbIIAHO COOOIIEHUE
SIM_PIN_ERRORu Gynet murarte opamkeBbiii uHaukarop GSM.

Hesepnsiii PIN-kon moxxer ObITh BBeZieH B SIM kapty Toibpko 3 pasza, mocie yero SIM
kapta Onokupyetcs. BocctanoButh SIM kapTy B cocTaBe MojieMa HE BO3MOXHO — HEOOXOAMMO
YCTaHOBUTH €€ B MOOMJIbHBIN Tesie(h)OH U BBECTU KO/ Pa30JI0KUPOBKH.

B oTiMume ot ocTanpHBIX TapaMeTpOB HACTPOMKHU, IOCMOTPETh 3HaueHue BBeAeHHoro PIN
KO/1a HE BO3MOKHO.

» AT@ATSPINCODEREZ - xomanaa BBoga PIN koma B Mogem (s pe3epBHOIA
SIM xapThl, Ipy HATUHYKKA BTOPOro ciiota At SIM kapthi).
2.1.2.5 KomaHja MHUIIMATU3AIUH U HACTPOHKU pabOThI BCTpOeHHOTO mpoTokona ATSWP

[Tonpobnoe ommcanue npotokona ATSWP u xomanj Ui €ro HacTpOMKH NMPHUBEICHO B
pasnene «lIpoTokos ynpasnenus u nepenadu gaaabix — ATSWP».

* AT@ATSATSWP = “x"
X = 0 —npu paboTe MoJieMa MPOTOKOJ HE HCIIOJIb3YeTCS;
X =t —TaiiM ayT (BpeMs B COTHSIX MHJUTUCEKYH]I).

AKTHBaIMsl NIPOTOKOJA U HACTpOilKa IapaMeTpoB CKJIEUBAaHUS MAKETOB JaHHBIX
00bennHeHs! B 0qHO0 AT-KOoMaH/Ie.
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Komanna BBoa Taiim ayta (hopMupoBaHHs 3a1IpocoB KOHTPoJs coenuneHus - PING.
« AT@ATSWPPING="X"
X = 0 —nMHroBaHUE HE MPOU3BOIUTCS;
X =t —TaiiM ayT (BpeMs B COTHSIX MHJUTUCEKYH]I).
Hactpoiika mapameTpoB cepBepoB
» AT@ATSGPRS —xkomanma BBoaa HacTpoek APN cepsepa;

» AT@ATSGPRSREZ — xomanna BBoaa Hactpoek APN cepBepa (mi1st pe3epBHOTO
oreparopa COTOBOM CBSI3H).

Hacrpoiika naentuduxkatopon

e AT@ATSMYUIN - KOMaHJla BBOJa WHACHTHU(UKATOpa “HacTpanBaeMoro”
MozeMa, He 0oJiee 8 CHMBOJIOB;

* AT@ATSREMUIN - komanma BBOJA HacHTH(HKATOpa yAaJeHHOro mojema (¢
KOTOPBIM YCTaHABIIMBAETCS COEIUHEHHE), HE GojIee 8 CHMBOJIOB.

Hacrpoiika TCP/IPu UDP cokera

* AT@ATSMYSTATIP —xkomannaa s BBona |IP-aapeca nanHoro mMogema (pexxum
C UCIIOJIb30BaHUEM CTATUYECKUX JIOKAIbHBIX IP-anpecos);

* AT@ATSREMSTATIP — xomanma ans BBoaa IP-ampeca ymajaeHHOTO Mojema
(pexHM C UCTIONIB30BAaHUEM CTATUYECKHX JIOKAIbHBIX |P-anpecos);

* AT@ATSSERVERIP —xomanna mis BBoja IP-aapeca oCHOBHOTO cepBepa;
* AT@ATSSERVERIPREZ - xomanna mi1st BBoa IP-ampeca pesepBHOTo cepBepa,;

» AT@ATSPORT — komanmaa ajis BBojaa nopra |P-coenuuenust (0JMHAKOBBIMA TOPT
KaK JUIss OCHOBHOT'O, TaK U JIJISl PE3€PBHOIO CEPBEPA);

* AT@ATSSERVERWAIT — komanma s BBOJa TaliM-ayTa OKHIaHHS
Bxoxasmiero coenunenus, miasi 1CP —ato oxwummanme cepsepa, mis CSD sto
0K OJAaHUEC KIIMCHTA.

Hactpoiika ckopoctu oOMeHa ganHbIMU 110 HHTEpdeiicy RS-232/RS-485

* AT@ATSSPEED - komanma st BBOJAa CKOPOCTH OOMEHA JaHHBIMH IIO
untepdeiicy RS-232/RS-48hociie mepexoaa MojieMa B PEKUM TaHHBIX.

BriBoz 0003HaueHus U HOMepa Bepcun BcTpoeHHoro [10 (mpuitoxkenus)

* AT@ATSVERS - xomaH/a WHAWKAIUK Ha3BaHHUS U HOMEpPA BEPCUH MPHIIOKEHHS.

Komanzga BBo/Ia K0/1a CHMBOJIA KOHIIA TTaKeTa JaHHbBIX, moixydaeMmbix u3 TCPwum UDP

cokera win CSD coemnmuenus. OOecrieunBaeTcsi CKIIEMBAaHHE IMAaKeTOB (MMEIOIINX
NpU3HAK OKOHYAHMS TMaKeTa) HPH OTKJIYeHHOM mpotokoae ATSWP. Tlpu
BKtOYeHHOM TipoTokone ATSWP HeoOxomumo OTKIIIOUMTH aHalM3 KOHIA TaKeTa

AT@ATSBYTEENDOFPACKET="0"

2.1.2.13

e« AT@ATSBYTEENDOFPACKET — xomaHma BBOIAa KOJa CHMBOJA KOHLA
MaKeTa JaHHBIX. APryMEHT BBOJMTCS B JI€CITUYHON CHUCTEME HCUYHUCIICHUS.
Jlannslii mapametp o0s3atenen! Ecnu mapamerp paBeH HYJIO, TO aHAIM3 HA KOHEIl
MaKeTa JaHHBIX [TPOU3BOIUTHLCS HE OyaeT, HHAUe MOPIUSA JaHHBIX (aKeT JaHHBIX)
He Oynet Beimana B RS-232/RS-485i0 Tex mop, moka He MOSIBUTCS KOJ CHMBOJIA
KOHIIA ITaKeTa, BBEICHHBINA JaHHOW KOMAaH 0.

Ecmu MMPOU3BOAUTCA aHAJIM3 KOHIA IMaKETa U B MACCHUBC INAHHBIX pPasMCpoOM
1024 6aiit (cumBOJIOB) MK OoJiee, MPU3HAK KOHIIA MMAaKeTa HE BCTPEYacTCs, TO BECh
MacCCHB OAHHBIX TCPACTCA, U aHAJIM3 KOHIIA MTaKCTa MPOU3BOAUTCA C HOBBIMH JaHHBIMH.
JlaHHBIN MPOLIECC IUKIUYEH.

Komanna Ber6opa Tpancnoptroro mpotokona TCPumu UDP.
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» AT@ATSTCPORUDP - xomaHna BBOAA MpPU3HAKa HCIOJIb30BAHHS OTHOTO H3

JBYX TpaHCHOPTHBIX MpoTokojioB TCP umun UDP B pexxnMe makeTHOW nepenaydu
nanubix EDGE/GPRS.

2.1.2.14 Komanna BBoAa (hiara, IpoU3BOAUTH WM HE MPOU3BOIUTE UneHTUGuKanuto mpu TCP
nnu UDP coenunenun
* AT@ATSUINIDENT — koMaHaa BBOjAa MpH3HAKA, HYXHO JIU MPOU3BOIUTH
unertudukanuio npu TCP wmm UDP coennnenun.
2.1.2.15 Kowmanma BBOIa KO1a aKkTHBAIH MOJEMA.
¢ AT@ATSACTIVATIONKEY — koMmaHza BBOJAa KOJA AKTUBAIMA B MOJIEM
(cmy»xeOHast KOMaH /14 TIPOU3BOIUTEISI MOJIEMOB).
2.1.2.16 KomaHJa yCTaHOBKH HACTPOECK MOJEMa B HCXOTHOE COCTOSTHHE.
* AT@ATSDEB — xomaHJga ycTaHOBKHM HACTPOEK MOJEMa, 3aJlaHHBIX KOMaHIaMH
AT@ATSXXXX, B HCXOHOE COCTOSIHHUE.

2.1.2.17 Komanzma BBoma TaiimM ayra g mepexoga u3 monapexuma CSD B moapexum
«Internet_mode» (EDGE/GPRS) pexuma «Internet_ CSD_mode» wimu
«Internet_CSD_Server_mode».

* AT@ ATSEGCRESET —komana BBO/1a TaiiM ayTa.

2.1.2.18 KomaHnasl HacTpoiiku uHTEpdEiica

BHUMAHMUME: mnocne HacTpoiiku wuHTepdeiica, B TOM YHCIE TMEpeBOJa pPaMOK
CTapTOBOT0/CTOMOBOTO OMTA, HEOOXOIUMO:

(0] HepeHaCTpOI/ITB TepMI/IHa.HBHyIO nporpaMMy B COOTBCTCTBUU C HOBBIMUA
HAaCTpOMKaMHU;

O COXpaHUTh HOBBIC MAPAMETPhI B DHEPTrOHE3aBUCUMOM maMsaTu kKoMaHoit AT&W,

0 mapameTpsl, umeromue ¢opmar BBoga AT@XXXXXXX,  IOMOJIHHTEIHHO
COXPAHSTh HE HYXKHO.

AT+WMFM —  KOMaHja yrpaBieHUs  QU3NYECKUMH  HOPTaMHU.
AT+WMFM=0,<mode>,<port-id>rxae:

<mode> -ynpaBjcHHE TTOPTOM:

0: 3akpbITHE TIOPTA,;

1: oTkpBITHE TTOPTA,

<port-id> -ugeHTHGHUKATOP MTOPTA:
1: UART1 —OTKpBIT 110 YMOJYAHHIO;
2: UARTZ,

3: USB —ne ucnonb3yercs;

Komanna (hopmar) OtBer [Tpumeuanue
+WMPM: 0.2,1,1 ITpoCcMOTp TEKYIIETro COCTOSHUS BCEX MOPTOB
AT+WMFM=0,2 +WMFM: 0,2,2,0 AWMFM: 0,2, <mode>, <port-id>,
+WMFM: 0,2,3,0
OK
AT+WMFM=0,1,2 OK Otkpertue nopra UART2

10
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* AT+IPR — komanma BBoJa CKopocTH oOMeHa 1o uHTepdeticy RS-232/RS-4850
nepexona B pexxuM oOMeHa naHHbMH, Gopmar komanael AT+IPR=<rate>, rnme
<rate> -ckopocTs, moaaepkuBaemas noprom RS-232C/RS-485: 0, 300, 600, 1200,
2400, 4800, 9600, 19200, 38400, 57600, 115200.

Komanna (hpopmar) OTtBet [Tpumeuanue
: IIpocmotp
+IPR: 115200
AT+IPR? OK TeKyIen
CKOPOCTH
+IPR: (0, 2400, 4800, 9600, 19200, Bce
AT+IPR=? 38400,57600), (300, 600, 1200, 115200) nomxnepxrBacMble
OK CKOPOCTH
_ YcraHoBUTH
AT+IPR=115200 OK cxopocts 115200
Bxutounts
AT+IPR=0 OK aBTOOTIPE/ICIICHIE
CKOPOCTH

 ATHICF, AT@ATSICF (c Bepcun TIIT 5.29) — KOMaH/BI ISl ONPEACICHHUS PaMOK
CTapTOBOr0/CTOIMOBOTO OWTa TOCIEeI0BATENbHOIO (aCHHXPOHHOIO) TIOPTA,

ucnonszyemoro DCE  (ycTtaHOBICHHbIE 3HA4YCHUS JCHCTBYIOT B pPEXUMax
komana (AT+ICF) u nepenaun manusix (AT@ATSICF)).

dopmar komang AT+ICF= <format>,<parity>
AT@ATSICF="<format> ,"<parity> "
rIe:
<format>:
0: aBTOMaTHYECKOE OIpeeeHue (He MOoaAePKHUBAETC);
1: 8 —naunbIe, 2 - cTonoBbie OUTHI (MOAACPKUBACTCS), TapaMeTp <parity>urHopupyercs;

2. 8 — nannble, 1 —veTtHOCTh, 1 - CTOMOBBIC OUTHI (MOIACPKUBACTCS), €CIH MAapaMeTp
<parity>He 3a/1aH, TO [0 YMOJTYAHHIO HCITOJIB3yeTCS 3;

3: 8 —mannble, 1 -cromoBeie OUTHI (IOAEPKUBACTCS), TapaMeTp <parity>uraopupyercs;
4: 7 —paHHBIC, 2 - CTOMOBbIC OUTHI (IOIEPKUBACTC), IMapaMeTp <parity>uraopupyercs;

5. 7 — maunbie, 1 - yetHOCTh 1 - cTOMOBBIE OWTHI (IOIAEPKUBACTCS), €CIIUH MapaMeTp
<parity> HE 3aJaH, TO 10 YMOJYaHUIO UCIOJIb3YEeTC 4.

6: 7 —nanHsble, 1 -cTomnoBbie OUTHI (MTOAIEPIKUBACTCS), TapaMeTp <parity>urHopupyercs;

<parity> ([oaaepKuBalOTCs BCE BAPHAHTHI):
0: HeuyerHOE,

1: gerHOE,

2: 1,

3: 0,

4: Her.

Komanna (hpopmar) OTtBet [Tpumeuanue
) IIpocmotp
+ICF: 3,4
AT+ICF? OK TEeKYIIUX
3HAYEHUI

11
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. Bce
+ICF: (0-6),(0-4
AT+ICF=? E)K )(0-4) MOJIJICP)KUBAaEMbIC
3HAYCHUA
AT+ICF=2,0 OK VYcraHoBUTH
HOBBIC 3HAUCHUS

* AT+IFC — xomannma mns ynpapieHus nepenaveit manueix mexay DTE u DCE.
dopmart komauael AT+IFC= < DCE_by DTE ><DTE_by DCE >,

rae < DCE_by DTE >:

0: mer (moamep:KuBacTCs),

1: Xon/Xoff (ue mognepxuBactcs),
2. RTS (onnep:xuBaercsi),

<DTE_by DCE >:

0: mer (moamep:KuBacTCs),

1: Xon/Xoff (ue mognepxuBactcs),
2. CTS (onnep:xuBaercsi).

Komanpa (hopmar) OtBer ITpumeuanue
. [Ipocmotp
+IFC: 2,2
AT+IFC? OK TEKYIIUX
3HA4YECHMI
Bcee
+IFC: (0,2),(0,2
AT+HIFC=? (()K )0.2) MOJ/ICPKUBAEMbIEC
3HAYCHUS
AT+IFC=0,0 OK YcraHoBUTH
HOBBIC 3HAUCHHSI

e AT&C —cnocob popmupoBanus curnaiza DCD. ®opmat komanaet AT&C= < n >,
rae <n=>:

0: curman DCD Bcernma BKIIIOUY€EH,
1: DCDorob6paxaer coctostaue DTE.

Komanna OtBet IIpumeyanue

AT&CO

OK Komannma BepHa
Curuan DCD Bcerna BKiIrO4eH p

AT&C1

OK K
Curnan DCD oto6paxaer cocrosane DTE OMaH/a BCpHa

e AT&D - Komanpa ympaBiseT CUTHAJIOM TOTOBHOCTH TE€pPMHUHala K Tepenadye
nauubix (DTR). ®opmar komanaslt AT&D=<n >, rae <n>:

O: urHopupoBath curHan DTR,;

1. Momem mepexiTroYaeTcss W3 peXuMa JaHHBIX B KOMaHIHbBIN pexum. Ecmm DTR
nepexrogaercs u3 ON B OFF;

2: xak tonbko DTR nmepexnrouaercs u3 cocrosiaust ON B OFF,BrI30B oTCOeanHsIETCS;

Komanna (hopmar) OTtBet [Tpumeuanue

12
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AT&DO

OK Komanna BepHa
Wrnopuposats curian DTR
AT&D1 OK Komanna BepHa
AT&D?2 OK Komanna BepHa

AT&S — Komannma ympaBisieT YCTaHOBKOW CHUTHAlla TOTOBHOCTH, MOCBHLIAEMOTO
mozemoM kommbioTepy (DSR).®opmar komanaet AT&S= < n >, rme <n>:

0: DSRscerpa akruseH;

1: DSRBrIkITIOUEH B KOMaHIHOM pexknme, DSRBKIIIOUEH B pekuMe JaHHBIX;

Komanna (hopmar) OTtBet [Tpumeuanue
AT&SO OK Komanna BepHa
AT&S1 OK Komanna BepHa

[Iponecc ycTaHOBIEHUSI COETUHEHHUS M Nepeaayr MHPOPMALUd MOXKET CONPOBOXKIATHCS
TEXHOJIOTHYECKUM BBIBOZIOM, (popmMupyembiM kak BcTtpoeHHBIM [10, Tak 1 OC moaema:

AT@ATSDBGMSG - komanma paspemaromias / 3amperaromnias BbIBOJ
TEXHOJIOTHYECKUX COOOILECHMIA.

2.1.2.19 Cucremusie komasasl [10

AT@ATSPRRESET - komanaa BBoja BpeMeHH (TaliM ayT), MO HCTCUCHHUH
KOTOPOTO, €CJIM HE MPOU3BOAMTCSA MPUEM WIM TNepefada JaHHBIX, MOJAEM Oyaer
porpaMMHO Tepe3amnyineH (HaCTpoWKa CHCTEMbI MOAAEPIKAHUS YCTOWYHBOCTH
COCIUHCHHUS);

AT@ATSNTREZ - komaHza BBOAa BpeMeHH (TaiiM ayT), MO HMCTECUYCHUHU
KOTOPOTO, €CJIM HE MPOU3BOJUTCS MPUEM HJIHM Mepe/iavya JaHHBIX U €CITU XOTS Obl
OJIMH MX MOJIEMOB YCTaHOBHII COEIMHEHHUE Yepe3 PE3ePBHOTO OIepaTopa COTOBOM
CBSI34, MOJIEM Oy/IeT MPOTrpaMMHO Tiepe3amnyIicH.

2.1.2.20 CucremMHbIC KOMaH/IbI OTIEPAITMOHHON CUCTEMBI

AT+WDWL —komaHaa MO3BOJISET 3arpy3UuTh B MOJEM MPUIIOKCHHE;

AT+WOPEN - komaHga TO3BOJSET 3allyCKaTh, OCTAaHABIMBATh U IOJIyYaTh
nHpopmanuro o Tekymem OpenAT mnpunoxenun. DopMar KOMaHIBI
AT+WOPEN= <mode >rae < mode >:

0: 0CTaHOBHTH IOJIL30BATEIILCKOE IMPUIIOKCHUC,

1: 3aIllyCTUTH MOJBb30BATCIILCKOC IMTPHUIIOKCHUC,

3! yaanuTh 00BEKTHI (A1,

4. YAQAJIUTDH IMOJIB30BATCIIBLCKOC IPUTTIOKECHHUC,
dopmar orBeta +WOPEN= < mode >[,<IntVersion>[<ExtVersion>]]

Komanna (hpopmar) OtBet [Tpumedanue

AT+WOPEN=? +WOPEN: (0-4)

OK
AT+WOPEN? +WOPEN: 0

OK

+WOPEN: 2,

AT+WOPEN=2 <<AT v2/00>>, <<AT v2.00>>

OK
AT+WOPEN=3 OK CM. IpUMEYaHUE

13
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AT+WOPEN=1 OK

AT+WOPEN=4 OK CM. IpUMEYaHUE

[Ipumeuanue: ne Oonyckaemcsa ucnoivzoeamsv npu paoome ¢ M0OOEMOM KOMAHObBL
AT+WOPEN=3, AT+WOPEN=4

e AT+WIND — CHCTeMHas UHAUKauus coObiTuid. DopMar  KOMAaHIIBI
AT+WIND= < IndLevel >

Komanna (hpopmar) OTtBet [Tpumeuanue
+WIND: 0
AT+WIND? Texymee
OK 3HAYCHUE
AT+WIND=255 OK Y cranoiT
3HAYCHHE
Cocrosiue: SIM uzbsita +WIND: O
Cocrosiue: SIM BcraBrneHa +WIND:1
Cocrosgnue: CeTb AOCTYIHA IS +WIND:7
9KCTPEHHOTO BBI30BA
Cocrosuue:. Nuummanusanus +WIND:4
3aKOHYCHA
AT+WIND=0 OK OO
VHTUKAIIH IO

2.2 HeynpapisieMblii pe:kum

MO,Z[GM NnepexoanT B HeynpaBHHeMBIﬁ PCKUM H3 PCKUMaA BBOJAa KOMaH[J IO KOMAaHIAC
AT@ATSSTART (c mepe3arpyskoit Mojema).

2.2.1 VYcraHOBIIEHHE COENUHEHUS

OOmiee  ympaBieHHWE  YCTAaHOBJICHHEM COCIMHEHUS TPUBEIACHO B  TOApasfele
«OnTuMu3alys MPOLECCOB YCTAHOBIEHUS M TOJAJEpkKaHUs coeauHeHus». Daszpl pexuma
YCTAQHOBJICHUSI COCUHEHUS B PA3IMYHBIX pEXUMaxX OTJIMYAKOTCS APYT OT APyra U IPUBEICHBI B
COOTBETCTBYIOIINX pa3zienax.

2.2.2 Tlepemaua qaHHBIX

[ToTox manHBIX moctynatomux u3 uHTepderica B GSMwmonem Oydepusyercs B Mojeme
(rmyouna Oydepa Oonee 64 xbaiit) m nepemaercs B TCP i UDP cokere kaHana nepeaayu
GPRS/EDGE, kotopsiii obecrneunBaeT aipecHyl0 [IOCTaBKY JaHHBIX C KOHTPOJEM HX
nenoctoctu (TCP).Wnu nepenaercst mo CSD (uryouna Oydepa 6onee 64 kOaiT) COeAMHEHUIO C
kouTpoisieM omubok (ITU-T V.42bis) u ucnons3oBanuem ogHoro u3 mpotokonoB (ITU-T v.21,
v22, v23, v22bis, v26ter, v32, v34, v118)3aBucumoctu ot Hactpoek CSD coeauHeHus
(pexomenayemblii mporoxoa ITU-T V.110).

Ecnu nns BeIpaBHMBaHUS CKOpocTed riayOuHBI Oydepa HE xBaraeT, MojaeM (opmupyer
curHain yrnpasieHus notokom CTS=0,3anperaronuii BplAauy JaHHBIX U3 UHTEpdeiica B MoaeM
70 OCBOOOXIeHUsT HeoOXoauMoro (mocrarouHoro cBoOOAHOrO) Mecta B Oydepe. Ecim B
coctosinuu CTS=0pnanHble MPOIOMKAIOT OCTYNATh B MOJIEM, TO OHH TEPSIOTCS.

B cucremax, He wumerommx uened ympasineHus notokoM CTS/RTS, mporpammuo
KBUTHpYeMasl C IPHHUMAIOIICH CTOPOHBI MOPIHS JaHHBIX HE JOJDKHA NpeBhImath 64 k6aiuT (4ro
obecrieunBaeTcsi B OOJIBIIMHCTBE CITy4aeB MPOMBIILICHHOTO IPUMECHEHHS).

2.2.3 Tlpuem naHHBIX

14
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[Morok mauubIX, moctynawiux B GSMwmoaem uz TCP/IPumu UDP cokera GPRS/EDGE
kanana win CSDxkanana nepenaun, Oydepusyercs B mogeme (riyouna 0ydepa 6osee 64 k6aiT) u
nepenaeTcs B uHTepdeiic Ha 3a1aHHON CKOPOCTH.

Jlnst BBIpaBHUBAHMS CKOPOCTEN MPUHUMAIOIIEE YCTPOHCTBO MOXKET (POPMUPOBATH B MOJIEM
cur”ai yrnpasiieHus notokom RTS=0,3anpemaromuii Bei1auy JaHHBIX U3 MOJIeMa B MHTEpQeEFic.
Ecmu B cocrosnuun RTS=0 BcTpoennslii Oydep mMonema 3amosHseTcs, a JaHHbIE MPOAOIDKAIOT
nocrtymnath u3 TCP/IPcokera B MOsieM, TO OHU TEPSIFOTCS.

B cucremax, He wuMmerommx 1erneil ympasieHus mnotokom CTS/RTS, mporpamMmmHuo
KBUTHpYeMas ¢ MPUHUMAIONICH CTOPOHBI MOPIUS JaHHBIX HE JOJDKHA MpEBbIMIATh 64 KOAUT Hin
CKOPOCTbH BBIJIa4M JaHHBIX B MHTEPQEHC M3 MoJeMa JODKHA OBITh BBINIE CKOPOCTH NpHEMa IO
GPRSkanaiy (uto obecnieunBaeTcsi B OOJIBIIMHCTBE CIy4aeB MPOMBIIIICHHOTO TPUMECHEHHS).

2.2.4 TIpotokoa paboThI

[Tpu oTnagke UCMONIB3YETCS PEKUM BBIBOJIa TEXHOJIOTMUYECKOM HHpopMau B HHTep(eiic,
MO3BOJIAIOMMKA HAOMIOJaTh M TMPOTOKOJMPOBATH BECh IMpOLEcC paboThl, HO MEUIAIOIIU
HOpMaJIbHOMY (YHKIIMOHUPOBAHUIO B pabodyeM peXxrMe MPO3pavyHoro KaHaja nepeaadn JaHHbIX.

B HeynpapnsieMoMm pexume paOOThl MPU BBHIKIIOYEHUH (OPMHUPOBAHUS TEXHOJIOTHMUECKON
uHpOpMalMK BeCh BBIBOJ ONOKHpYyeTcs, KpoMe cucreMHoro orsera B Buzae “OK” KoTopblit
BBIBOJIUTCS J1Ba pa3a npu u3menenuu ckopoctu UART mopra u mepeBojia ero B pexuM mepenadn
JTAHHBIX.

B komaHgHOM pexkume paboThl MPHU BBIKIIOUEHUU (OPMUPOBAHUS TEXHOJOTHYECKON
WH(OPMAIIMY PE3y/IbTaThl BBIMTOJHCHHUS KOMaH]] HACTPOUKH BBIBOISTCS.
2.2.5 Tlopnepxka yCTOWYMBOM paboOTHI
Cucrema nojiep’aHusi yCTOMYUBOCTH 00€CTIEYMBAET KOHTPOJIb!
e SIM kapTsr;
*  YPOBHS CHUTHAJIA COTHI;
e GSM-coenuuenus,
e GPRSeoenunenus;

e oOMmeH auHamuueckuMmHu |P-ampecamMu wWiIMm  KOHTPOJIb  MPEAOCTaBIISIEMBIX
CTaTHYECKUX aJIPECOB;

e cocrosaus TCP/UDP coennHeHHs, B TOM 4YHCIE, 00ECIIEYMBAETCS BO3MOKHOCTD
paspeiBa u mnepeycranoBieHuss TCP/UDP coenuHeHus mpu OTCYTCTBHHM IpHUeMa
TaHHBIX U3 cOKeTa Ooee XX MUHYT;

e cocrosHusa CSD coenuHeHus, B TOM 4uciie, 00ECHEeUYUBAETCS BO3MOXHOCTD
paspsiBa u niepeycranoBieHuss CSD coenuHeHus Mpu OTCYTCTBUU MpHEMa JaHHBIX
n3 kanajga CSD6onee XX MUHYT.

2.3 OHTI/IMI’I3alII/IH MpoueCcCoB YCTAHOBJICHHUA H IOAACPKAHUA COCIUHCHUS
JI7st pa3uaHBIX CUCTEM OallaHC MEXy KPUTEPUSIMH «yCTOMYMBOCTH PabOTHI» U
«CTOUMOCTH TIepeIaun JaHHBIX» (TpauK) pas3arucH.

B nH(OpManMOHHBIX CHCTEMaxX HE peajbHOTO BpeMeHH (HanpuMep, y4eT 3JIeKTPOIHEPTUH,
TeIl1a, BOJBI H T.I1.) BAYKHEE MHHUMAIbHAs CTOMMOCTB TIepe/iavy JaHHBIX, Y4eM HEIPEpPBIBHBIH
KOHTPOJIb KaHajia rnepegauu. s cucreM TeneMexaHuKH U TeJIeypaBiIeHHs obecrieueHne
YCTOIYMBOTO KaHaia (M Kak CIIEICTBUE ero HeMPEPhIBHBIN KOHTPOJIb) MPUOPUTETHBIC KPUTEPUH.

Mopemsr AnCom RMmosbs30Barens MOKET HACTPOUTH ONTUMATBHBIM 00pa3oM, YIpaBJiss
MpoLeccamu:
2.3.1 VYcra”HOBIE€HHSA COETUHEHUS

VYrpasjieHrne MpoueccoM COSAWHEHHUS HE 3aBUCHT OT pexuma pabotel («Socket _mode»,
«CSD_mode», «Internet_mode», «Internet_ CSD_modenterret CSD_Server_mode»h
napyrux ycraHoBok (Server, Client):
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* MOJEM TMbITACTCAd YCTAHOBUTHb COEJUHEHHUE, €CIM B TEUYCHUE OMPENIECICHHOTO
MOJTH30BaTEIEM KOJMYECTBA TIOMBITOK, MOAEMY HE YIaloCh YCTaHOBUTH
COEIMHEHHE, MOJIEM NIEPEXOIUT B PEKUM BBOJIA KOMAH]I;

* uepe3 ONPEICIIEHHOE II0JIb30BATEIEM BpEMs, MOJEM MEpeiieT B PEXKUM
YCTaHOBJICHUS COEUHEHHUS],

* JaHHBIM Tpolecc UUKIMYEH U Oyzaer paboTarh, IMOKa MOJB30BATENb €ro He
OTKJIIOUHT.
AT xomaH/1bl HACTPOUKH pexHUMa:

+ AT@ATSNOTCONNATTEMPT="X"

Komanna BBO/a KOJWYECTBA MOMBITOK YCTAHOBJICHUS COCAMHECHHS, TJ€ X — KOJIMYECTBO
nonbITOK. [loJl MOMBITKON yCTAaHOBIICHUS COCAMHEHHUS IOHUMAETCsl BCS IUKIOTpamMma
YCTAHOBJICHUSI COCAWHEHHUs, BKIouYas. wHuUnuamusanuio SIM-kaptei, peructpanuio B GSM,
peructpanusi B GPRS/EDGE ycranosienne CSD coenunenusi, ycranosiaenue T CP/IP cokera.
Ecnm mapamerp X = O, 1aHHBIN MEXaHU3M OTKJIFOYCH.

« AT@ATSBESTOP="t"

Komanna BBoJa BpeMeHHM, 4Yepe3 KOTOpOE€ MOJEM H3 peXuMa BBOAA KOMaHI Oyner
NepEeBEICH B PEXKHUM YCTAHOBJICHHUS COEIMHEHHus, Trae t — TaiiMm ayT, B COTHSIX MHUIMCEKYH],
Ha