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1 XapaKktepucTtuku

1.1 OOuwee onncaHue

R&S CA120 npeacraBnsaeTt cobow rubkoe pelueHne ans aBToMaTuyeckoro AeTekTn-
poBaHus, knaccudukaumm n o06paboTkn pagnoKOMMYHUKALMOHHBIX curHanoB. R&S
CA120 nogoepxvBaeT LUMPOKNUIA CNEKTP NPUMEHEHUIA OT pydYHOM 00paboTkn 1 aHanmsa
OTAENbHbIX CUrHaNoB 40 NOSIHOCTHI0 aBTOMATUYECKOrO pacro3HaHust n 06paboTku
CurHanos B WWMpoOKoaAnana3oHHOM CLeHapui.

MpunoxeHna R&S CA120 nmetoT MogyrbHYo, Nerko ob6CcnyxmBaeMyo apxXuTekTypy,
npeaycMaTpuyBatoLLyto NOAKMOYEHNE MPOLECCOPHbIX YCTPOUCTB 06paboTkmn curHanos
coeduHeHbl K NepeoBbiM MOHUTOPUHIOBLIM NpuemMHnkam Rohde & Schwarz. o
TpeboBaHMI0 NONb30BaTENA MOLLHbIV KnaccudmKaTop aBTOMaTUYeCcKn onpeaenseT
TEeXHUYeCcKne napaMeTpbl CUrHanoB 1 nepefaeT M3MepeHHble napamMeTpbl Ha AeMoay-
naTop/gekogep vnv moayrb onpeaeneHns cuctembl nepegayun. Ecnu tun curHana
pacnosHaH, ero coaepXvmMoe n3BnekaeTca u coxpaHsietcs. CurHansl, knaccuunum-
POBaHHbIE KaK HEM3BECTHbIE, MOXHO 3anucbiBaTh B LMGPOBOM Buae Ans bonee
yrny6neHHoro aHanmsa.

OO6bIYHbIV eTEeKTOp 3HEePrnn AOMNOSHEH BbICOKONPOMU3BOAUTENBHBIM AETEKTOPOM
cnekTpanbHow opMbl, YTO NOBbIWAaeT 3hPEKTUBHOCTb MOUCKA U PaCcNoO3HaHMS
curHana. Mimeetcs BO3MOXHOCTb CO34aHUSA aBTOMaTUYECKUX OTYETOB O CUrHanax, a
Takke 3anucu u gemoaynmpoBaHus/0ekogupoBKM CUrHarnoB B 3aBUCMMOCTU OT TUNa
curHana. MHOXeCTBEeHHbIe CUrHanbl 1 LUMPOKoAMana3oHHbIEe CLieHapun CUrHanos
MOXHO OQHOBPEMEHHO 3anucbiBaTh B BUAE LMPOBOW NPOMEXYTOYHOMN YacToThl (IF) 1
obpabaTbiBaTb NO34HEE BO BpeMS BOCNPOM3BEAEHUS 3anmcu. [py CnoXHbIX
CLieHapu1sX CUrHanoB onepaTop MOXeT BPY4YHYI0 BMeLuMBaTbCcs B 06paboTKy CurHanos.

OcHoBHble ocobeHHocTn R&S CA120:

ABTOMaTMYECKUI NEepexXBaT U MOHUTOPWHT MOJSHbIX CLEHapUeB CUTHaNoB
MoLHbIn kKnaccudmkaTop u obwmpHasn GubnmoTeka 06paboTKM CUTHANOB C
aemoaynsatopamu 1 gekogepamu

e  KoHdurypmpyemoe getektupoBaHne UKCMPOBAHHOW YacTOTbl, UMMYJSTbCHbIX
CUrHanoB N KpaTKOBPEMEHHbIX CUrHaNoB C BbICTPOW NEPECTPONKON YacTOTbl, C
nocrnegymouern asTomatTnyeckon o6paboTkon eTEKTMPOBAHHbBIX CUTHANoB
(BKNtOYas M3BNEYEHNE COAEPKMMOro B 3aBUCMMOCTM OT TUNa curHana)

e O6paboTka LLUMPOKOMOSIOCHbIX CLleHapueB CUrHarmnoB

— HF: go 20 MI'y, Ha oAnH NPUEMHUK
—  VHF/UHF: go 80 My Ha oguH NpUeMHUK

e MopgynbHasi pacluMpseMocTb OT OA4HOKaHannbHOM 4O N-KaHanbHOW 06paboTku
curHanos (n > 100)

e  OTKpbITbIN UHTEPGENC ANSA HE3ABUCUMOTO MOSIb30BATENBCKOrO pacluMpeHus
BO3MOXHOCTEN 06paboTKu CUrHamnoB 1 BCTpanBaHUs B yXXe umetoLmecs
CUCTEMHbIE peLleHns

e [lpoaBVHYTbIE BO3MOXHOCTU MHTErpauum n asTomatmsauum B coyetaHum ¢ R&S
RAMON.
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1.2 KaHanbHasi o6paboTka

1.2.1 OpHokaHanbHas U MHOrokaHanbHasa obpa6otka (SCP n MCP)

R&S CA120 MOXHO MCMNONbL30BaThb B ABYX peXnmax:

e opHokaHanbHas obpaboTka (SCP, Single Channel Processing)
e  MHorokaHanbHas o6pabotka (MCP, Multi Channel Processing)

B kaxxgom pexunme:

®  TIOHEP KOHUIYypUpYyeTCs Ha LUMPUHY NOSOCHI U LEHTParbHYO YacToTy,
OTBeYalLLMNe NHTEepeCyoLLEMY NOMb30BAaTENS CLEHapUIO
TIOHEp npegocTaBnsaeT obpasubl AaHHbBIX NPOMEXYTOYHON YacToThl (IF)
AaHHble IF 13 TioHepa MoxHO nNnbo obpabaTbiBaTh cpasy, NMMOO 3anucbiBaTb U1
obpabaTbiBaTb No3aHee
AaHHble IF obpabaTbiBatoTcs npoueccopamu pmkcupoBaHHon YacToTbl (FFP)
npoueccop FFP BbInonHsieT pasnuyHble yHKLMM 0O6paboTkn curHanos (7. €.
BbluncrneHune bBro, knaccudmkauymio, eMoaynaunio n 4EKOANPOBKY)

tuner bandwidth tuner bandwidth
Tuner Tuner
SCP bandwidth MCP bandwidth
scP mce
FFP bandwidth FFP bandwidths
FFP FFPs

Puc. 1-1: OgHokaHanbHasi 1 MHOrOKaHanbHasa o6paboTka

e Kak BMAHO Ha puCyHKe Bbille, NPy OfHOKaHanbHom obpaboTtke (SCP)
ncnonb3yeTcs oanHOYHbIN Npoueccop FFP, a npu MHorokaHanbHom o6paboTke
(MCP) moryT ucnonb3oBaTbca pa3nuyHble FFP. AcHo, 4Tto cnyyan npumeHeHus
SCP n MCP pasnuyHbl. OgHokaHanbHyto obpaboTtky (SCP) onepatop moxeT
ncnonb3oBaTh 4518 Py4HOro aHanm3a onpegeneHHoro y3konoroCcHOro cLeHapust.
Mpn SCP onepatop MOXeT BbICTPO CKOHGUrypmupoBaTh (Mnn
nepeKkoHUrypmMpoBaTh) LUMPUHY NOSMOCH! U LeHTparnbHyt Yactoty SCP, BbibpaTb

[
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AeMoaynsaTopbl, AeKoAepbl U T. M., TO eCTb onepaTop MMeeT MOJHbIA KOHTPOSb
Haz BCEM MPOLECCOM.

e  MHorokaHanbHyto 06paboTky (MCP) onepatop MOXeT ncrnonb3oBath A4S
aBTOMaTUYECKOro aHanmsa WnpoKononocHoro cueHapus. MNMpu MCP onepaTop
KOHGUrypupyeT wnpuHy nonocbl MCP 1 konnyecTtBo ncnonsdyembix FFP. R&S
CA120 aBTOMaTU4ECKM AETEKTUPYET CUTHAsbI, MMEKLMECS B CLLEHapuu, 1
npuceaneaeT FFP gnsa ux knaccndukauum n obpadotku. Takum obpasom,
onepaTop ykasblBaeT UHTEPECYIOLLMIA €r0 CLIEHapWIA, OOHAKO He ynpaBnseT
npoLeccomM aHanusa.

B 3aBMcUMOCTM OT annapaTtypbl U UMEIOLLMXCS NMUEH3UA, B MHOrOKaHanbHyo
o6paboTtky MCP moryT 6biTb BoBRneYeHbl o 32 FFP. Kak nokasaHo Ha pucyHke, ons
kaxxgoro FFP Heobxoammbl MHAMBMAYanNbHbIE Y3KOMONOCHbIE BXOAHbIE AaHHbIE B BUAe
IF. O3Tn gaHHble NOCTaBNATCS LMEPOBLIMU NOHMXKAOLMMK NpeobpasoBaTensamm
yacTtoTbl (DDC). Takon meToa noaAroTOBKM CUrHaNoOB 0603HavYaeTcs TePMUHOM
"nporpaMmHoe yckopeHue".

Kak yxe ynomsaHyTo Bbilwe, B MCP 3anoxeHa pyHKLMOHAaNbHOCTb aBTOMATU4ECKOro
AEeTeKTUPOBaHNS 3MUCCUn 1 ynpasrneHns npoueccopamu FFP. 3Ty dpyHKunoHanb-
HOCTb MOXHO ucnonb3oBaTb 1 Npu SCP. Temam geTekTMpoBaHus u knaccudukalmm
NOCBSILLIEHbI criefytoLne pasaensi.

1.2.2 [eTeKTpoBaHue u knaccudukayma o6bI4YHbIX U UMNYIbCHbIX
curHanos

I'Ipoueccu OeTeKTnpoBaHna n K.I'IaCCI/ICt)I/IKaU,I/II/I CurHarnoB MOXHO KOPOTKO onucaTtb
cneayowmm obpasom:

e  OO6blYHbIN AETEKTOPHbIM MOAYMb BblipabaTbiBaeT NepeydeHb IMUCCUN, NMEIOLLMXCS
B AaHHbIX I/Q (13 TioHepa unu B 3anucu).

e  [1ns BLICOKOMPOU3BOAUTENBHOIO aHanu3a AeTeKTMPOBaHHbLIX 3MUCCUIN MOXHO
ncnonb3oBaTh CNeKTparnbHbIN eTekTop OPMbI.

e  3MMUCCUIO MOXHO nepeaaTtb Ha MoAYIrb KrnaccudukaTopa, B KOTOPOM OHa MOXET
ObITb OXapakTepu3oBaHa (B OTHOLLUEHWUM ee paamonapaMeTpoB) u
KrnaccuguumpoBaHa.

PesynbTaTthl knaccudukaumm MoxHo oTobpasnTb AN onepaTtopa Unn coxpaHuTb Ans
AanbHenwen obpaboTku (Hanpumep, BocnpounssegeHnsa B R&S CA120 vnun
nocneaywowen oopaboTkn B 4pyron cucteme).

Ha pucyHKe Hmke NokasaH LUMPOKOMONOCHBIN cueHapuin. MHorne amMmccumn 3saHmmaroT
nonocy wwupuHon 300 kl'u. HekoTopble aMmnccumn SBASIIOTCS HENpepbIBHbIMW, Apyrue
COCTOAT M3 MMNynbcoB. OnepaTop MOXeT UCMONb30BaTbh OAHOKaHanbHy0 06paboTky
(SCP) ansa aHanusa nobow 13 3TUX IMUCCUI (BPYYHYIO UM aBTOMaTUYECKN) nUnu

[
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MHOrokaHarnbHyt obpaboTtky (MCP) ons aBToMaTtu4eckoro aHanmnsa BCex aMUCCUN
cpaasy.

B HWXHeW YyacTu pucyHka nokasaHa Tabnuua c nepeyHemM AeTEeKTMPOBAHHbLIX CUrHaroB
N MHoOpMaLmen o napameTpax, NPpeaoCTaBfEHHOM KnaccnrkaTopomMm.
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Puc. 1-2: Tabnuua pesynbtaToB knaccudukaumm

OnepaTop MOXET OLEeHUTb pe3ylibTaThbl KﬂaCCVI(bMKaLWIVI N NPUHATb pelleHne o
OanbHenWwnx AencTBusX. Hanpmmep, OH MOXEeT BPYYHYHO Bbl6paTb curHanbl U3
nepeyHsa ﬂeTeKTMpOBaHHbIX/KﬂaCCM(bVIU,VIpOBaHHbIX curHarnosB un 3anyCTtnTb
D,eMOD,yﬂﬂLI,VI}O/ﬂeKOD,VIpOBaHVIVI Ha OCHOBE M3MepEHHbIX MNapamMeTpoB.

B cueHapusix, B KOTOPbIX ONpeAerieHHble CUrHarnbl Uy uana3oHbl YacTOTbl COYTEHbI
"He npeACTaBNAOLWUMY NHTEPEC", UMEETCS BO3MOXHOCTb CKOH(OUIrypnpoBaTb
nepeyveHb AMana3oHOB YacToThbl, KOTOPblE AETEKTOP OOSMKEH UTHOPMPOBaTb.

R&S CA120 nopgaepxusaeT 1 NONIHOCTbIO aBTOMATM3NPOBaHHYO 06paboTKy CMrHanoB
(cm. cnepytowme pasgensl).

1.2.3 ABTOMaTU4€CKMN MOHUTOPUHI LUMPOKUX AMana3OHOB 4acToTbl

5narop,apﬂ BO3MOXHOCTU aBTOMaTU4YE€CKOIro AeTeKTUupoBaHnAa 1 KJ'IaCCVI(bMKaLIMI/I
CurHanos, a TaKkxke MaCLUTa6I/1pyeMOCTVI CamMol CUCTEMBbI, MOXHO nepexeaTtbiBaTb
CuUrHarsnbl 1 OCyLLeCTBNATb MOHUTOPUHI CLEeHapueB B LUMPOKNUX AMana3oHax Y4aCToThbl.

PykoBoacTteo 4102.1046.02 — 01 10
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CurHanbl, AN KOTOPbIX UMETCH AEMOAYNATOP W AeKoaep, UHTEPNPeTUpYyTCs Kak
"nssectHble" curHanbl. R&S CA120 moxeT nssnekaTb COAepXXMMOE Takux CUrHaNoB U
COCTaBMATb O HMUX OTYeET.

Ecnun oGHapyxeHbl HEU3BECTHbIE CUrHarbl, KnaccudukaTop No3BONsSeT aBToMaTuyec-
KW pacrno3HaBaTb UCMOMb3yeMblii TUN MOAYNALMK U CUCTEMY Nepeaayn.
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Puc. 1-3: PesynbTaThl Knaccudmkaumm, Ha OCHOBe KOTOPbIX MOFyT 3anycKaTbCsl Npouecchl
aBToMaTtu4yeckoro npoussopactea (AP)

R&S CA120 nossonsieT KOMGUHMPOBaTL aBTOMaTU4ECKOe AeTEKTMPOBaHNE U
KnaccudukaLlmio ¢ NOMHOCTbIO aBTOMaTU3MpoBaHHOM 06paboTKoM CMrHanoB
(oemoaynsiumen, ekogupoBaHWi, 3anucbio). ATOT aBTOMaTU3NPOBaHHbI pabouni
MpOLLeCC OCHOBLIBAETCS HA CMCTEME MpaBuUN 1 HE3aBMCUMO ynpasnseT 06paboTkom
COOTBETCTBYHOLLMX CUrHANoOB. ATOT npouecc obo3HavaeTca TepMmHoM "Automatic
Production" (AP, "aBTomaTnyeckoe NponsBoacTBO") U ABMASETCH KNIOYEBbIM
npoLeccoM aBToMaTU3MPOBaHHOrO MOHUTOPWHIA LLUMPOKUX Anana3oHOB 4YacToThl.

Hanpumep, B cueHapum ¢ wnpuHon nonockl 300 kL, NokasaHHOM Ha PUCYHKE BbILLE,
OH MOXeT ObITb Nones3eH Ans aktmBauum 3anucu curHanos 1, 2 u 3. CurHan 3
ABNsieTCA HEeM3BECTHbIM, a AN cUrHanoB 1 1 2 pacno3HaH TOMbKo TUM Moaynsauun. Y
curHana 4 pacnosHaeTcs cucTtema nepegadu, nocrie 4Yero MoxeT ObiTb 3anyLLeHo
AekoaupoBaHue (Npu yCrnoBuK, YTo MMeeTCs MOAXOAALLMIA AeKoaep).

[
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1.2.4 ABTOMaTM4YeCKOe AeTeKTUpPOBaHME KPpaTKOBPEMEHHbIX CUrHarnoB co
CKa4yKooOpa3HOM NepecTPOMKON YacTOTbl

CnocobHOCTb KOHTPONMPOBATL LUMPOKME AManasoHbl YacTOTbl 0COGEHHO NonesHa ans
[AeTeKTUPOBaHUS KpaTKOBPEMEHHbIX CUrHamnoB nepeaay, UCnonbayoLmx ckavykoobpas-
HYIO NEPECTPONiKY 4acTOThbl.

CkaukoobpasHas nepecTtporika YactoThbl (frequency hopping, FH) — aTo npouecc,
NCNoNb3yeMbIi MHOTMMW NpueMonepegaTymMkamu Ans 3aTpygHeHns nepexearta u
YMEHbLUEHNSI BIIUSIHUSI NOMEX, CBSI3aHHbIX CO cneundunyecknmmn yactotamm. OBbI4HO
HecyLLasa YacToTa U3MEHSETCH NOCIe KaXaoro MMmnynbca/kagpa. 910 03Ha4aeT, YTo
CoAepXnMoe MOLYNMPYHOLLEro curHana pasbpacbiBaeTcsi N0 HEKOTOPOU MNorsioce,
LUMpPUHA KOTOPOW onpeaensaeTcs Cambli HU3KOW 1 CaMOW BbICOKOW 13 NCMOMb3YeMbIX
4yacToT.

Ha pucyHke HWXe nokasaH curHan, npeanonoXuTenbHO SBNSIOLNACS CUrHANoM co
Cckaykoobpa3HOW NepecTpPonKon YacToThbl.

Puc. 1-4: CueHapuit ¢ pa3nnMyHbIMU TUMAaMKU CUTHaNoOB

[na neTekTMpoBaHMs CUrHanoB Co ckavykoobpasHOW NepecTponKom YacToTbl HE06Xo-
Anma MHorokaHanbHas obpabotka (MCP) B nonoce, WwmpuHa KOTOpon gocTaTovHa Ans
oxBaTa BCEX YaCTOT, UCMOMb3yeMblX YCTPOWCTBOM CKaukooGpasHol NepecTpoiiku.

B npuHumne, R&S CA120 aenaet psig CHAMKOB CLEHapusi, KOTopble 3aTem obpabaTbi-
BalOTCSA anropMTMOM, BbISIBNSIIOLLMM KpaTKOBPEMEHHbIE CUrHanbl. Pe3ynbTaThl AeTek-
TOpa KOMOUHUPYOTCS U CTaTUCTUYECKN aHanu3upytoTes. MNMocne aToro BbligaeTcs
COODGLLIEHNE O BEPOSATHBIX CUrHaNax co cka4ykoobpasHoW NepecTpPOoKoN.

1.3 ApxutekTtypa

1.3.1 O6G30p

B R&S CA120 ocHoBHbIe hbyHKLMM 06paboTkn CUrHANoOB CrpynnMpoBaHbl No 3
npunoxexuam (DCP, DSC u FFP), kak 3T0 Noka3aHo Ha PUCYHKE HUXe:

1
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+ Detecon || Channel Processing

+ Tuner Control ‘Control ‘
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‘Channel Processor (FFP)

+ Channel Processing

+ Classification

CA120

Puc. 1-5: Bnok-cxema npunoxeHus CA120

Bnarogaps moaynbHOM CTPYKType 1 NpOCTOTE KOHUIypupoBaHust nporpammbl R&S
CA120 ee MOXHO TOYHO NpUcNocobuTkb K cneundmryeckum TpeboBaHMAM Nonb3oBaTe-
ns. MNMonb3oBaTtenib MOXET BblOpaTh KONMMYECTBO OAHOBPEMEHHO 0bpabaTbiBaeMbIxX
KaHanoB u Tpebyemyto rnybuHy obpaboTku: knaccudmkauus, oemMoaynaums,
OEeKOAMPOBaHue.

OTM NYHKTbI NPOVIIOCTPUPOBAHbI CrieaytoLlen 6r1oK-CXemMmom TUNMYHON cucTembl R&S
CA120.
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Puc. 1-5: TunuyHas apxutekTtypa cucteMbl R&S CA120

Kak BugHo B BbilwenpuseaeHHoM npumepe, R&S CA120 nogknoyaeTcs K oqHOMY Unm
HECKOIMbKMM NPOABUHYTHIM MOHUTOPUHIOBLIM NPUEMHUKaM unu neneHratopam Rohde
& Schwarz®. NepeyeHb NOAXOAALMX MOHUTOPUHIOBBIX MPUEMHUKOB W NENeHraTopos,
a Takke nogaepxunBaemble 6a3oBble Nonockl curHanos I/Q cm. Ha nucTe aaHHbIX R&S
CA120.

Tak kak R&S CA120 wurpoko ncnonb3yet PyHKUMOHANbHOCTb TIOHEPA, 3aNOXKEHHYIO B
noaKntoyYaemblx NpuemMHuKax, B rpadm4eckom nonb3oBaTenbLCkoM MHTepderce
ncnonb3yeTcs TepMUH "TioHep". Hanpumep, 3TOT TEPMUH UCTMONb3YeTCs B CThIKyeMbIX
OKHax, Ha 3aknagkax, B KOHUrypaumoHHbIX ananorax u 1. n. Mo atow npuynHe B
[OKYMEHTaLuu noaknoyaemble NpUEMHNKN Takke 0603HavalTCs TEPMUHOM
"ToHepbI".
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1.3.1.1 BO3MOXHOCTU pacLUMpPEeHUA CUCTEMBbI

Cucremy ¢ R&S CA120 MOXHO HapalmBaTh pasnmMyHbIMK cnocobamu B 3aBUCMMOCTH
OT NPOrHO3MpyeMbIX Clly4aeB MCNOMb30BaHNs cucTeMbl. Hanpumep, ecnv npeanona-
raetcs paboTa C MIHTEHCUBHbBIM y4acTUEM OnepaTopoB (Hanpumep, Py4HO MOHUTO-
PVHT onpegeneHHon Nonochkl), TO Anst 3TOro MoryT NoHagobuTbCs HECKOMNBKO KITMEHTC-
KnX cTaHumin. Ecnu xxe HyxkHa cuctema ans nonoc 60nbLUON LWMPKWHBI, TO AN Hee
notpebyeTcs GonbLioe KonnyecTso npoueccopoB FFP (koTopble, B CBOKO o4epenp,
MOryT noTpeboBaTb AONONHUTENBHBIX MPOLECCOPOB U 3aNOMUHAIOLLNX YCTPOUCTB), a
TakKe pasnuyHble TIOHEepbI.

OB6bI4HO HEOBXOANMOCTb pacLUMPEHNsT CUCTEMbI OOYCOBEHa OOHOWN N3 ABYX
OCHOBHbIX MPUYNH:

e  OYHKLUMOHAmNbHOCTb, T. €. HE0H6X0AUMOCTb J06ABMEHNS HOBbIX (PYHKLNN.
Hanpuwmep:

— TpebyeTcsa aBTOMaTU3NPOBATb PY4Hble MPOLECCHI
—  TpebyeTcsa paclumpnTb MOHUTOPUHT OObIYHBIX CUrHAMNOB, YTOObI OH
OXBaTblBas 1 YCTPOWCTBA CKaukoobpa3HoW NepecTponkm 4acToThbl
—  MoHuTopuHr BY-gnanasoHa (HF) TpebyeTtcst ononHuTh gnanasoHamm
VHF/UHF.
e  Muccus, T. e. HEKOTOPOE N3MEHEHME HAa3HAYEHUS CUCTEMBI

—  yHOaMeHTarnbHO U3MEHWUOCb OCHOBHOE HasHayeHue
—  pacLumpuncs oxeaT MUCCUU, T. €. BO3pOC ee MacluTab.

1.3.2 Moaynu

MogynbHas ctpyktypa R&S CA120 nossonsiet B ntoboe Bpems fobaBnsaTb
AononHuTerbHbIe onuun. G o) O3Ha4yaeT, YTO CUCTEMY MOXHO CO BpemMeHeM
pacwumpATb B COOTBETCTBMN C UISMEHUBLUNMUCA I'IOTpe6HOCT$|MVI nonb3oBaTtens.

LUuncpoBon kaHanbHbIKM npoueccop (DCP) B R&S CA120

R&S CA120DCP nogaepXvnBaeT 0gHOKaHanbHY0 U MHOFOKaHamnbHyo nogavy BXOAHOM
nHpopmaumm B kaHanbl R&S CA120FFP. Kpome Toro, R&S CA120DCP npegocTas-
nseT obwun niTepdenc ona napameTpusaumm NCTOYHUKOB CUrHanoB 6a3oBo
nonocsl (Hanpumep, COBPEMEHHbLIX MOHUTOPUHIOBLIX NpuemMHnkoB Rohde &
Schwarz®). B coctaB R&S CA120DCP BxoguT MOLLHbIV AeTEKTOp AN CKaHUPOBaHUS
UM MOHUTOPUWHIA AMana3oHOB YacToTbl, aBTOMATUYECKM OETEKTUPYIOLNIA KaK
CUrHarnbl Ha PUKCMPOBAHHOW YacToTe, Tak U UMNYIbCHbIE CUrHarbI.

O6paboTtka ¢pukcupoBaHHoun vyactoTbl (FFP) B R&S CA120

R&S CA120FFP aBnseTtca LeHTpanbHbIM kaHanoMm o6paboTkn curHanos B R&S
CA120 n ncnonb3yeTcsi NOYTK BO BCEX CryyYasix npumeHeHns. brnarogaps scHomy
BXOOHOMY 1 BbIxogHoMYy nHTepdericy, R&S CA120FFP yoobeH ans nHanemayanbHOro
NCMNonb30BaHus.

[
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R&S CA120FFP BbinonHseT crieqytolme OCHOBHbIE OyHKLUN:

ynpasreHne npueMH1UKoOM

o6paboTka curHanoB Ana UX BU3yanbHOW Npe3eHTaumMm u ayanosbiBoga
undpoBas 3anucb 1 BOCNpOU3BeaeHe

py4yHOE n3MepeHne curHanos

MOLLHbIN KnaccudukaTop

py4YHas unu aBToMaTMyeckas napameTpusaumsa Agemoaynsauum n 4eKoampoBKM
(noppepxvBaemasi o6LIMPHON BUONMOTEKON CUCTEM Nepeaayn, COCTOSILLEN N3
YyHMBepCcarnbHbIX 4eMOAYNATOPOB, AEKOAEPOB U CUCTEM Nepenayn)

HeTtekTtupoBaHue, nouck un knaccudukaumsa (DSC) B R&S CA120

ABToMaTundecku getektop curHanoB B R&S CA120DSC HenpepbIBHO AeTeKTMpYeT
curHarnbl 1 NOCTaBMsET X BO BHYTPEHHIO 6a3y AaHHbIX. iIMeeTcs BO3MOXHOCTb
no6aBnsaTb knaccudmkaTopbl, YTOObI NOCNe AETEKTUPOBaHUSA aBTOMaTUYECK/
pacno3HaBsarncs Tun Moaynsaumm n cuctema nepegaym kaxgoro curHana. MNMepeg
knaccudukaumen 4eTeKTMPOBAHHBLIX CUTHANoB UM MOXHO NPUCBOUTL MPUOPUTETHI C
NMOMOLLbIO CKPUNTOB.

[eTekTpoBaHue cka4ykoobpa3HbIX nepectpoek yactotbl (FH) B R&S
CA120

R&S CA120FH no3BonsieT aBToOMaTU4eCKN OETEKTMPOBATL KPAaTKOBPEMEHHbIE
CUrHarnbl CO CKaykoobpas3HOWM NepeCcTPONKOM YacToTbl.

OpHokaHanbHas oopaboTka R&S CA120FFP

Kanan obpabotkn nepexsata R&S CA120FFP (fixed frequency processing)
KOHUrypupyeTcs Ha OfHOKaHanbHyto 06paboTky curHana. VICTOYHUKOM curHana
CMY>XUT MOHUTOPUWHIOBBIN NPUEMHWK, NeNeHratop, LnMpoBON NOHWXKaOLWNA
npeobpasoatens YactoTtbl (DDC) unu 3annce. R&S CA120FFP ocywecTtenser
pacyeT crnekTpa, ayanoaemMoaynaumnio u BpeMeHHON aHanua, a Takke npegocrasnset
NHTepdenc ans 3annucu n BoCnpomseBeaeHns curHanos. Tem cambiM obpasyeTcst
NONHOMYHKLMOHANbHOE peLleHne Ansa nepexsara aHanoroBbix CUrHanoB (Hanpuvep,
ronocoBbiXx).

MHorokaHanbHasa o6paboTka R&S CA120MCP

R&S CA120MCP (mHorokaHanbHas obpaboTka) obecneumBaeT napannenbHyo
06paboTky makcumym yeTbipex kaHanos R&S CA120MCP nony4yaet
(LUMPOKOMONOCHBIN) 6a30BLIN LMGPOBON CUTHAN U3 MOHUTOPUHIOBOIO NPUEMHUKA,
neneHraTopa WU 3anucu, BeIYMCNSET CNEKTP U BblgensaeT TpebyeMoe Konm4ecTBo
npeobpasoatenen DDC. NMpeobpasosatenu DDC moryT HacTpamMBaTbCs BPYYHYHO
nonb3oBaTenemM Unn aBTomaTU4eCcKkM aBTOMaTU3MPOBAHHBLIM NPUIOXEHNEM AN
OAHOBPEMEHHOM 00paboTKn cMrHanoB cueHapus (knaccudukaumm, 4eMoaynauum,
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AekoampoBkuy, 3anuck). [ina aton uenu Benep 3a kaxasim DDC noakntoyeH oanH
kaHan obpaboTtku curHanos R&S CA120FFP.

DetekTop curHanos R&S CA120DSC

AsTomatundeckun getekrop curHanos R&S CA120DSC (DSC = "detect, search,
classify", "neTektupoBaHue, Nomck u knaccudpukauusa") pabotaet B codeTaHnm ¢ R&S
CA120MCP 1 HenpepbIBHO NOCTaBMNSET nepedeHb 06HapYKEHHbIX CUTHArOoB.
[eTekTopy MOXHO NPUCBOUTL KaHanbl 06paboTku nepexeara ¢ knaccudukatopamu,
4YTOObI MOCNE OBHaPYKEHNST KaXXAOro curHana npouCXOo4MIIo aBToMaTuyeckoe
pacno3HaBaHve Tuna Mogynsauum n cuctemsl nepegadn. Yem 6onblue
Knaccudgukatopos paboTtaloT ogHOBpEMEHHO, TeM 6onee achdeKkTnBHO
nepexBaTbiBaeTCsA U KOHTPONMPYETCst CLeHapuii curHanos. MakcumansHoe
KONNYEeCTBO KnaccudmkaTopoB, C KOTOPbIMU AETEKTOP MOXET paboTaTtb
0OHOBpPEMEHHO, onpeaenseTcsl KONMYECTBOM UMEIOLLMXCS KaHanoB 0bpaboTku
nepexsata R&S CA120FFP.

ABTOMaTHnyeckoe npoussoacteo R&S CA120AP

R&S CA120AP couyeTaeT aBTOMaTU4ECKOE AETEKTUPOBAHNE U KNaccuukaLlmio ¢
MOMHOCTbI aBTOMATU3MPOBAHHOM 06pabOoTKOM CUrHanoB (4emMogynsauunen,
OEeKoaupOBaHWI, 3anucbio).

[ns aTon uenu nonb3oBaTeNb yCTaHaBNMBaeT HAbOp NpaBus, Ha OCHOBE KOTOPLIX AN
Ka)Kgoro curHana aBTomMaTMyeckn U He3aBMCKMMO BhIMNOSHAKOTCA cneayoLme
JencTBus:

e  l3BeweHne o cobbITUM: TUNbI CUrHANOB, NpeacTaBnsoLWwme ocobbIn NHTEpeC,
3aatoTcs onpeaeneHHbIMU TEXHUYeCcKMMKN napameTpamu. Cpasy nocrne
pacno3HaHMs Takoro curHasna nonb3oBaTernb u3BellaeTcs 06 3ToM cobbITuN.

e  3anuck: gns nocneaytoulent 06paboTkn CoOXpaHseTCss CHUMOK curHana
npeponpeaensemon anutensHocTu. Lindposble gaHHble |/Q coxpaHsoTca Ha
YCTPONCTBE 3anncu/BOCNPON3BEOEHMS.

e [lemogynaumsa unu gemoaynsaums/gekogupoBaHme: ecnv B bmbnuorteke
nporpammbl R&S CA120 umetoTca geMmoaynatopbl/gekogepsl Ansg pacno3HaHHOM
cucTeMbl Nepedayn, To 3TUM gemogynaTopam/gekogepam npucBanBatoTes
N3MepeHHble NapameTpbl U OHU 3anyckatoTcs. Coaepxumoe curHana
nsBrekaeTcs n coxpaHseTcs. MakcumanbHyo AnMTenbHOCTb CHUMKa
COAEPXUMOro MOXHO BblOpaTb 3apaHee.

C TeueHnem BpeMeHM nomnb3oBaTesib MOXeT "BblpacTi”, UM MOryT NOSABUTLCS HOBbIE
TpeboBaHusa Kk R&S CA120. bnarogaps mogyneHon ctpyktype R&S CA120, npunoxe-
HUSA MOXHO B ntoboe Bpemsa moauduumpoBaTth (Hanpumep, kaHanel o6paboTtkn R&S
CA120FFP, knaccudumkatopbl R&S CA120CL 1 ycTponcTBa 3annucu/BocnpovsBeeHns
R&S CA120REC).

B 3aBucumocTn oT xapaktepa n oobema yHKUMOHanbHoro pacwmperms R&S CA120,
B HEKOTOPLIX Cry4Yasx MOXeT NoHagobuTbLCA YyCTaHOBUTL AOMNOMHUTENbHbIE NPOLIEC-
COpHble ycTporicTBa 00paboTku curHanos R&S CA120PU-S nnm R&S CA120PU.

1
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1.3.3 Cneuudcumyeckmne KrnnmeHTCKue U nosnb3oBaTesIbCKUe pacLumMpeHuns

R&S CA120 nogaepxuBaeT pasfiniyHble MOHUTOPUHIOBbLIE MPUEMHUKM U NereHraTopbl
Rohde & Schwarz® n pacnonaraet o6wmpHON 6MGNMOTEKON YHMBEPCAnbHbIX AEMOAY-
NATOPOB, AEKOAEPOB 1 cucTeM nepenayn. bonee Toro, nonb3oBaTenb MOXeT
nporpaMmmmnpoBaTb cobCTBEHHBLIE MOAYNM 006paboTkn CUrHanoB 1 BCTpamBaTth UX B
R&S CA120. Ons aton uenn cuctema R&S CA120 ocHalleHa OTKPbITbIM, 3a0KYMEH-
TUPOBaHHbLIM NPUKNagHbIM NPorpaMmHbiM UHTEpdericom (API), nossonstowmm
paspabaTtbiBaTb NoNb3oBaTENbCKME MOAYNN HA OCHOBE COBCTBEHHOIO OMnbITa U HOY-
Xay Ansi NOfiHOro peLleHns CBoux 3agau.

[nsa BcTpamBaHus nonb3oBaTtenbckux mogynen nporpamma R&S CA120 npegoc-
TaBnseT nHTepdenc C++. BHyTpn nonb3oBaTeNbCKUX MOSYen MoryT MMeTbes
KOMMOHEHTbI, HanncaHHbIe N Ha ApYruX A3blkax nporpammuposaHus (Hanpumep, Cu u
Matnab).

Hwxke 6onee nogpo6HO NOACHEHO KaXXaoe 13 BO3MOXHbIX PaCLUMPEHWIA:
e  YnpaBneHue npuemMHUKOM

Monb3oBaTenbCKMn MoayNb MOXET NpeacTaBnAaTb COOON, Hanpumep, Apaneep

Ansi CTOPOHHEro MOHUTOPUHIOBOTO NPUEMHMKa. Takow ApanBep KOHBEPTUpPYyeT

komaHabl R&S CA120 ans ynpaBneHusi N(pUEMHMKOM B KOMaHAbl, MOHUMaeMble
APYrMM NpUeMHUKOM, a Takke npeobpasyeT undposbie AaHHble I/Q B 6a3oBon

nornoce, NoctaBnsgemMble NPUEMHNKOM, B hOpMaT, NpurogHbln Ans o6paboTtku B
R&S CA120.

e  YHuBepcanbHbI AemMoaynaTtop

Monb3oBaTenbCKMn MOAYIb MOXET paclUMpsTb yHUBEpPCanbHyo 6ubnmoTeky
aemopynsitopos, npunaraemyto kK R&S CA120. Ha ocHoBe noTtoka AaHHbIX [/Q
MOZYIb BbIMONHAET 4EMOOYIIALMIO U TeHEpUpPYeT NOTOK CUMBOJSIOB 415
AanbHenen oopaboTku.

e [lekogmpoBaHue

Monb3oBaTenbCcknii MoAyNb MOXET paclunpaTb 6GubnmoTeky Aekoaepos,
npunaraemyto k R&S CA120. Vcnonb3ys yHuBepcanbHbin gemoaynsatop B R&S
CA120, nonb3oBaTenbCKNin MoAymnb AENCTBYET B KadecTBe Aekoaepa, T. €. OH
AekoampyeT AeMOAYMPOBAHHBIN MOTOK CUMBOJbHbIX AaHHBIX U U3BEKaeT UxX
NHMOPMaALIMOHHOE CoAepXxaHue. ITO NPUMEHMMO K cucTeMam nepegayu,
KOTOpble UMetoT (PUKCMPOBAHHbIE NapameTpbl MOAYNSALMKU, OAHAKO pasnuyaro-
LUMeCcs TUNbl KOAMPOBKK coaepXnmoro. Kpome Toro, nornb3oBaTenbCkUn MOAyb
MOXeT pacLUMpATb CUCTEMBI Nepeaaydn, pacnos3HaBaemMble KnaccugukaTopom.

e Cucrtema nepegauv

Monb3oBaTenbCKMN MOAYNb MOXET paclunpsiTe OMOGNMoTeKy 4eKOAEpOB,
npunaraemyto kK R&S CA120. OH gencteyeT B Ka4eCTBe HE3aBMCUMOrO AeKkoaepa,
aemonynupys/aekoampysi NOTOK AaHHbIX |/Q ©3 MOHUTOPUHIOBOIO NPUEMHMKA U
n3Brnekas cogepxvMmoe. 3To He06X0AMMO A1 TEX TUMOB CUTHANOB, ANs KOTOPbIX
He MOXeT ObITb HaNAEeHO peLLeHre Ha OCHOBE YHMBEPCanbHOro gemoaynsaropa u
aekogepa. B yacTtHocTh, 3TO OTHOCMTCS K aganTMBHLIM CUCTEMaM nepegayn
(Hanpumep, CLOVER 2000 n PACTOR-III), B KOTOpbIX onpegeneHHas

1
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MHopMaUns B AEKOANPYEMOM NOTOKE AaHHbIX AOMKHA BbI3blBaTb
HenocpeACTBEHHbIE M3MEHEHWSsI B HACTPOVKax AeMOAYNATOpa, a TakkKe K
cuctemMam nepegayu, Tpedyowmnm cneumpuyeckoro BolpaBHUBaHUSE YaCTOTHOMN
XapaKkTepUCTUKN Unn cuHxpoHnsauum (Hanpumep, STANAG 4285).

e Knaccudumkaums

BmMecTo yHMBepcanbHOro Moayns AemMoaynsitopa nonb3oBaTernb MOXeT BCTPOUTb
MoAynb KnaccudmKaumnm curHanos. OTOT Nonb3oBaTeNbCKUA MOAYNb AENCTBYET B
KayecTBe YCTPOMCTBA, pacrno3HaloLWero Tun MoAaynsauMmM u cuctemy nepegayu, B
AononHeHne K knaccudukatopy, npegoctasneHHoMy pmpmon Rohde &
Schwarz®.

YuntbiBanTe, 4TO pe3ynbTaTbl 06paboTku, NocTynawLime n3 aToro Aemoaynatopa, He
oueHmBatoTca npunoxexHmem DSC.

1.3.4 BcTpauBaHue B yxe umMerowmuecss CUCTEMbI

CuncTeMHble MHTerpaTopbl MOryT MCNONb30BaThb NporpammHoe obecneyerHve R&S
CA120 B kauecTBe nNporpammupyemon nogcuctembl geTektopos. BmecTte ¢ gpyrumm
KOMMOHEHTaMM AETEKTMPOBAHNS (aHTEHHAMU, MOHUTOPUHIOBBLIMWU MPUEMHMKaMW,
neneHratopamu u rpynnamm gatinkos R&S GX400) ero MOXHO MCNONb30BaTh B
Ka4yecTBe LieHTpanbHOro KoMnoHeHTa nepexsarta B cuctemax R&S RAMON. Nomumo
yxe umetoLerocs Bbloopa onuun ans R&S CA120, BO3MOXHOCTU 1 AManasoH
NPUMEHEHWI 3TOro NPorpamMmHoro obecneyeHuns 6yayT v ganee paclnMpATbCs
Oyaywmnmmn gONONHEHNSIMN.

R&S CA120 umeeT uHTEepdencsl Ang nogknoyeHms 60nbLIOoro konnyectea
nepenoBbIX MOHUTOPWHIOBBLIX NPUEMHUKOB 1 neneHratopoB Rohde & Schwarz®.

Bonee Toro, R&S CA120 umeeT OTKpbITbIN MHTEpdENC, MO3BONAIOLLMIA BCTpansaTb
cneuncmyeckme nonb3oBaTenbckue kaHanbl 06paboTku curHanos (aparBepbl Ans
NPUEMHMKOB, KnaccudukaTopbl, 4EMOOYNSTOPLI, AeKOAEpb!).

[ns BCTpavMBaHus B CyLLECTBYIOLLNE CUCTEMHbIE PELLEHUSI NONb30BaTeNs B
nporpammHomM obecneyeHnm R&S CA120 umeeTcsi 3a0KyMEHTUPOBAHHBIN
NHTepdenc ans paspaboTky Nonb3oBaTENbCKOro KOHTpOepa.

[
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Signal analysis options

R&S®CA120FFP option
Option for fixed frequency processing
Demodulator Pseudonym Frequency band Value range/comment
Ccw HF bandwidth > 150 Hz
AM DSB-TC A3E HF bandwidth > 150 Hz
VHF/UHF bandwidth > 150 Hz;
also supports demodulation of ATIS-AIR
AM DSB-TC-ISB A3E HF bandwidth > 150 Hz
VHF/UHF bandwidth > 150 Hz
AM SSB-LSB J3E (LSB) HF bandwidth > 150 Hz
VHF/UHF bandwidth > 150 Hz
AM SSB-USB J3E (USB) HF bandwidth > 150 Hz
VHF/UHF bandwidth > 150 Hz
FM F3E HF bandwidth > 150 Hz
VHF/UHF bandwidth > 150 Hz

R&S®CA120DM option

Option for demodulation of digital signals

Demodulator Pseudonym Value range/comment
ASK2 6.66 < sample rate/baud rate < 5333.33
FSK2 sideband: LSB, USB;

block cycle: 0 sto 3 s;

block length: 0 s to 2 s;

variant: auto, discriminator, matched filter

dependencies:

6.66 < sample rate/baud rate < 1600;

0.5 < shift/baud rate < 25

also supports demodulation of STANAG 4281 FSK signals
FSK4 sideband: LSB, USB;

block cycle: 0 sto 3 s;

block length: 0 s to 2 s;

variant: auto, discriminator, matched filter

dependencies:

6.66 < sample rate/baud rate < 1600;

0.5 < shift(i)/baud rate < 25,i=0, 1, 2
MSK sideband: LSB, USB;

block cycle: 0 sto 3 s;

block length: 0 s to 2 s;

variant: discriminator

dependencies:

6.66 < sample rate/baud rate < 1600
PSK2 A/B BPSK = PSK2A, sideband: LSB, USB;

m/2-BPSK = PSK2B FFE_Order: 1 to 48
dependencies:
2.05 < sample rate/baud rate < 1600

PSK4 A/B QPSK = PSK4A, sideband: LSB, USB;
m/4-QPSK = PSK4B FFE_Order: 1 to 48

dependencies:

2.05 < sample rate/baud rate < 1600
PSK8 A/B sideband: LSB, USB;

FFE_Order: 1to 48

dependencies:

2.05 < sample rate/baud rate < 1600
QAM16 dependencies:

5 < sample rate/baud rate < 1024 !

QAM64 dependencies:
5 < sample rate/baud rate < 1024 !

" Demodulation without equalizer. Demodulation is coherent with 90° ambiguity. For further processing in a decoding module the soft decision symbols

are to be used.

8 Rohde & Schwarz R&S®CA120 Multichannel Signal Analysis Software




Demodulator Pseudonym
QAM256

OQPSK

AM-FSK2

FM-FSK2

Multitone

Multichannel FSK2

Version 02.00, March 2014

Value range/comment

dependencies:

5 < sample rate/baud rate < 1024 *

sideband: LSB, USB;

dependencies:

2.05 < sample rate/baud rate < 1600

baud rate: 800 Bd to 2400 Bd;

primary modulation bandwidth: 8333 Hz, 10000 Hz, 12500 Hz,
20000 Hz, 25000 Hz;

sideband: LSB, USB;

subcarrier frequency: 0 Hz to 3000 Hz;

variant: auto, discriminator, matched filter
dependencies:

6.66 < sample rate/baud rate < 1600;

0.5 < shift/baud rate < 25

baud rate: 800 Bd to 2400 Bd;

primary modulation bandwidth: 8333 Hz, 10000 Hz, 12500 Hz,
20000 Hz, 25000 Hz;

sideband: LSB, USB;

subcarrier frequency: 0 Hz to 3000 Hz;

variant: auto, discriminator, matched filter
dependencies:

6.66 < sample rate/baud rate < 1600;

0.5 < shift/baud rate < 25

tone count: 6 to 64;

tone duration: 0.2 ms to 500 ms;

tone spacing: 2 Hz to 10000 Hz

sideband: LSB, USB;

dependencies:

tone count x tone spacing < sample rate;

sample rate x (tone duration/1000) < 2048;

tone count/(tone duration/1000) < 38400 (can impact performance if
not fulfilled);

1 < tone spacing x (tone duration/1000) < 2

baud rate: 4 Bd to 1000 Bd;

channel count: 2 to 64;

shift: 2 Hz to 1000 Hz;

sideband: LSB, USB;

variant: auto, discriminator, matched filter
dependencies:

sample rate/baud rate < 8112.4;

0.5 < shift/baud rate < 4;

sum of channel spacing list entries < sample rate;
sum of channel spacing list entries < 200 kHz
baud rate x channel count < 200 kBd;

channel spacing list/channel spacing: 10 to 1000;
channel count: 2 to 64;

visualization channel: 0 to channel count — 1

Multichannel PSK2 A/B

baud rate: 4 to 240 Bd;

channel count: 2 to 64;

sideband: LSB, USB

dependencies:

channel count x baud rate < 4800 Bd;

sum of entries in channel spacing list < 8200;

sum of entries in channel spacing list < sample rate;

sample rate/baud rate < 5726.4;

1.2 £ ((mean of entries in channel spacing list)/baud rate) < 3.0
also supports demodulation of CIS-12 signals

Demodulation without equalizer. Demodulation is coherent with 90° ambiguity. For further processing in a decoding module the soft decision symbols

are to be used.

Demodulation without equalizer. Demodulation result symbols have a 180° phase ambiguity and ambiguity regarding in-phase and quadrature
component. This has to be considered for the further processing in a decoding module.
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Demodulator
Multichannel PSK4 A/B

Pseudonym

Value range/comment

baud rate: 4 Bd to 240 Bd;

channel count: 2 to 64;

sideband: LSB, USB

dependencies:

channel count x baud rate < 4800 Bd;

sum of entries in channel spacing list < 8200;

sum of entries in channel spacing list < sample rate;
sample rate/baud rate < 5726.4;

1.2 < ((mean of entries in channel spacing list)/baud rate) < 3.0
also supports demodulation of CIS-12 signals

DRM

realized using source code from the DReaM open source project,
source code available with demodulator examples
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R&S®CA120CL option

Option for classification of analog/digital signals

Data output interface
The firmware module measures the following technical parameters (where applicable):

Center frequency
Bandwidth

Signal power

Start time

Analog demodulation type
Digital demodulation type
PSK Variant A/B
Modulation

Primary modulation
Modulation level

Shift

Symbol rate

Channel spacing

Number of channels

Burst length

Confidence level
Transmission system name

Supported modulation types, decoders and transmission systems

Analog modulation Pseudonym Frequency band | Value range/comment
AM DSB-TC A3E HF
VHF/UHF
AM DSB-SC HF
VHF/UHF
AM SSB-LSB J3E (LSB) HF
AM SSB-USB J3E (USB) HF
FM F3E HF
VHF/UHF
Digital modulation Pseudonym Frequency band | Value range/comment
HF
CARRIER VHF/UHF
HF 6 Bd to 100 Bd
ASK2 VHF/UHF 1200 Bd to 25 kBd
FSK2 HF 20 Bd to 4800 Bd;
0.5 < shift/baud rate < 25
FSK2_ASYNC HF 40 Bd to 410 Bd
FSK2 VHF/UHF 1200 Bd to 25 kBd;
0.5 < shift/baud rate < 10
FSK4 HF 20 Bd to 3000 Bd;
0.5 < shift(i)/baud rate < 4,i=0, 1, 2
VHF/UHF 1200 Bd to 25 kBd;
0.5 < shift(i)/baud rate <4,i=0, 1, 2
MSK HF 20 Bd to 4800 Bd
VHF/UHF 1200 Bd to 25 kBd
GMSK HF 10 Bd to 4800 Bd;
BT 0.25t0 1
GMSK is reported as MSK
VHF/UHF 10 Bd to 25 kBd;
BT 0.25t0 1
GMSK is reported as MSK
PSK2 A/B BPSK = PSK2A, HF 30 Bd to 4800 Bd
/2-BPSK = PSK2B
BPSK = PSK2A, VHF/UHF > 1200 Bd *

/2-BPSK = PSK2B

4 Successful classification of live signals with high baud rates is only possible if the receiver and processing unit support these high bandwidths.
This restriction does not apply to recorded scenarios.
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Digital modulation Pseudonym Frequency band | Value range/comment
PSK4 A/B QPSK = PSK4A, HF 30 Bd to 4800 Bd
T/4-QPSK = PSK4B VHF/UHF > 1200 Bd °
PSK8 A/B HF 30 Bd to 4800 Bd
VHF/UHF > 1200 Bd °
PSK16 A HF 100 Bd to 4800 Bd
VHF/UHF >1200Bd °
QAM8_V29 VHF/UHF
QAM16 HF 100 Bd to 4800 Bd
VHF/UHF 1200 Bd to 25 kBd
QAM16_V29 VHF/UHF
QAM32 VHF/UHF
QAM64 VHF/UHF
QAM128 VHF/UHF
QAM256 VHF/UHF
OQPSK HF 30 Bd to 4800 Bd
VHF/UHF > 2400 Bd °
OFDM HF bandwidth: 500 Hz to 10000 Hz;
DRM: 20000 Hz;
number of channels: 14 to 512;
subcarrier spacing (1/Ty): 15 Hz to 250 Hz
user length Ty: 0.4 ms to 66.67 ms
symbol length: Ts =Ty + Tg
guard interval length: Tg
Tu/Ts =0.5t0 0.95
limitations:
estimated number of channels (est_ch)
deviates from actual number of channels
(act_ch) as follows:
abs(est_ch —act_ch) <1+ 0.01 x act_ch
VHF/UHF bandwidth: 0.5 MHz to 20 MHz;
number of channels: 24 to 8192;
subcarrier spacing (1/Ty):
0.5 kHz to 500 kHz
user length Ty: 2 ps to 2000 ps
symbol length: Ts =Ty + Tg
guard interval length: Tg
Tu/Ts=0.51t0 0.95
limitations:
continuous OFDM transmissions only
AM-FSK2 VHF/UHF 800 Bd to 2400 Bd;
1400 Hz < subcarrier < 1800 Hz
FM-FSK2 VHF/UHF 800 Bd to 2400 Bd;
1300 Hz < subcarrier < 1900 Hz
Multitone HF 6 tones to 32 tones;
5 Bd to 330 Bd;
1.0 < tone spacing/baud rate < 3.3
VHF/UHF 6 tones to 32 tones;
20 Bd to 330 Bd;
1.0 < tone spacing/baud rate < 3.3
Multichannel FSK2 HF 2 channels to 64 channels;
30 Bd to 4800 Bd (sum);
up to 240 Bd per channel;
1.5 < channel spacing/(baud rate + shift) < 3.0
Multichannel PSK2 A/B HF 2 channels to 64 channels;
40 Bd to 4800 Bd (sum);
20 Bd to 240 Bd per channel;
1.2 < channel spacing/(baud rate + shift) < 3.0
Multichannel PSK4 A/B HF 2 channels to 64 channels;

40 Bd to 4800 Bd (sum);
20 Bd to 240 Bd per channel;
1.2 £ (channel spacing/baud rate) < 3.0

® Successful classification of live signals with high baud rates is only possible if the receiver and processing unit support these high bandwidths.
This restriction does not apply to recorded scenarios.
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Transmission system Pseudonym Frequency band  Supported modes/value range/comment
ACARS-VHF/UHF ACARS SITA, VHF/UHF
ACARS ARINC,
ARINC 618,
ACARS
ACARS-HF HF-Datalink, HF
ARINC 635
AIS UAIS VHF/UHF
ALIS RS-ARQ HF
ALIS-2 RS-ARQ Il HF
MERLIN,
RS-ARQ 240
ARQ-E ARQ 1000D HF
ARQ-E3 HF
ARQ-M2 242 ARQ TDM 242 HF
ARQ-M2 342 ARQ TDM 342 HF
ARQ-M4 242 ARQM 2 HF
ARQ 28
ARQ-M4 342 ARQM 4, HF
ARQ 56,
CCIR 342-2
ARQ-N ARQ 1000 HF
ARQ-S SI-ARQ, HF
ARQ 10008,
Siemens ARQ 1000
ARQ 6-70 CCIR 476 variant HF
ARQ 6-90 CCIR 476 variant HF
ARQ 6-98 CCIR 476 variant HF
ASCII RTTY7, HF
IRA-ARQ
ATIS VHF/UHF
AUTOSPEC Spread-1 HF
BAUDOT RTTY5 HF
BR6028 BARRIE, HF
USA 7-channel modem
BULG-ASCII HF
CCIR-1 ITU-R-1 VHF/UHF
CCIR-2 ITU-R-1 VHF/UHF
CCITT ITU-TT VHF/UHF
CH4+4 modem HF
CIS-11 TORG 10/11 HF
Cls-12 FIRE, HF
MS5
ClS-14 AMOR, HF
AMOR 96,
CIS-96,
PARITY 14,
TORG 14
CIS-36 CROWD 36, HF
RUSSIAN PICCOLO,
URS MULTITONE,
CIS 10-11-11 MFSK
CLOVER-2 CLOVER HF
CLOVER-2000 HF
CODAN 3012 CODAN 16 tone HF
CODAN 8580 CODAN 8580 SELCAL, HF
CCIR/ITU-R M493-4 compatible
COQUELET 8 Mk 2 HF
COQUELET 13 Mk 1 HF
COQUELET 80 COQUELET 8 FEC HF
DPMR ETSI TS 102 490 VHF/UHF
DRM HF A mode, 10 kHz,
B mode, 9 kHz and 10 kHz
DTMF VHF/UHF
DVB-T VHF/UHF DVB-T 8k mode
DUP-ARQ ARQ DUPLEX, HF
ARTRAC
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Transmission system Pseudonym Frequency band  Supported modes/value range/comment
DUP-ARQ 2 HF
DUP-FEC 2 DUP-FEC HF
EEA MPT 1316 VHF/UHF
EIA VHF/UHF
EURO VHF/UHF
FEC-A FEC 100, HF
FEC 100A,
FEC 101
FEC-S FEC 1000S, HF
SI-FEC
FLEX VHF/UHF
FMS-BOS VHF/UHF
GMDSS-HF GMDSS/DSC-HF HF
GMDSS-VHF GMDSS/DSC-VHF VHF/UHF
GSM VHF/UHF GSM,
GSM downlink,
GSM uplink
G-TOR HF
GW-FSK HF GW-FSK 200 Bd
GW-PSK HF GW-PSK 200 Bd
HC-ARQ Hagelin Crypto ARQ HF
HF-FAX FM WEATHER-FAX HF
HNG-FEC HF
ICAO SELCAL ARINC ANNEX 10 SELCAL HF
LINK 11 TADIL-A, HF
MIL-STD-188-203-1A,
LINK 11 HF,
STANAG 5511
METEOSAT WEFAX, VHF/UHF
METEOSAT-WEFAX
MIL-STD-188-110A MIL-STD-188-110A serial HF MIL-STD-188-110A,
STANAG 4415
MIL-STD-188-110A MIL-STD-188-110A parallel tone, = HF
(Appendix A) MIL-STD-188-110 16 tones
MIL-STD-188-110A MIL-STD-188-110A parallel tone, | HF
(Appendix B) MIL-STD-188-110 39 tones
MIL-STD-188-110B HF
(Appendix C)
MIL-STD-188-141A MIL-STD-188-141(ALE), HF
MIL-STD-188-141A/ALE,
ALE 2G
MIL-STD-188-141B ALE 3G HF burst waveform 0,
(Appendix C) burst waveform 1,
burst waveform 2,
burst waveform 3,
burst waveform 4
MORSE HF
MPT-1327 VHF/UHF
NATEL VHF/UHF
NXDN NEXEDGE (Kenwood) VHF/UHF
IDEN (ICOM)
PACTOR | PACTOR HF
PACTOR | FEC HF
PACTOR I HF PACTOR Il ARQ
PACTOR I HF
PACKET RADIO 300 HF
PACKET RADIO VHF/UHF
1200/9600
PAL Analog TV system VHF/UHF
PICCOLO MK6 PICCOLO ITA-2 HF
PICCOLO MK12 PICCOLO ITA-5 HF
POCSAG Cityruf, VHF/UHF
Scall,
TelMi,
Quix,
CCIR 584
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Transmission system Pseudonym Frequency band  Supported modes/value range/comment
POL-ARQ CCIR 476 variant HF RC4
PreCr_PSK4A_207 HF precarrier PSK4A, 206.8 Bd
PreCr_PSK4A_414 precarrier PSK4A, 413.6 Bd
PreCr_PSK4A_827 precarrier PSK4A, 827.2 Bd
PreCr_PSK4A_ 1654 precarrier PSK4A, 1654.4 Bd
PSK-31 HF BPSK31,
QPSK31
PSK-63 HF BPSK63,
QPSK63
PSK-63F HF
PSK-125 HF BPSK125,
QPSK125
PSK-125F HF
PSK-220 HF BPSK220,
QPSK220
PSK-220F HF
PSK-250 HF
ROBUST PACKET RPR HF
RADIO
RUM-FEC ROU FEC HF
SITOR-A SITOR-ARQ, HF
ARQ 625,
AMTOR-ARQ
SITOR-B SITOR-FEC, HF
FEC 625,
FEC B,
NAVTEX,
AMTOR-FEC
SKYFAX SKYFAX-MSM1250, HF SKFAX-MSM (reported as SKYFAX),
SKYFAX-HSM SKYFAX-LSM (reported as MTONE or
MIL-STD-188-141A),
SKYFAX-HSM (reported as STANAG 4285)
SPREAD 11 HF
SPREAD 21 HF
SPREAD 51 HF
STANAG 4285 HF
STANAG 4415 MIL-STD-188-110A 75 bps HF
STANAG 4481 FSK HF
STANAG 4481 MCFSK MIL-STD-188-342 HF
STANAG 4481 PSK STANAG 4285, HF
1200/2400/3600 bps
STANAG 4529 HF
SWED-ARQ ARQ-SWE HF
TETRA VHF/UHF 4-QAM
TWINPLEX ARQ (F7B) TWINPLEX Sitor HF
TWINPLEX Baudot HF
VDEW VHF/UHF
ZVEI-1 VHF/UHF
ZVEI-2 VHF/UHF
ZVEI-VDEW VHF/UHF
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The following modulation types can also be classified using the R&S®CA120CL option. Successful classification of live signals is only
possible if the receiver and processing unit support these high bandwidths. This restriction does not apply to recorded scenarios.

Digital modulation with Pseudonym Frequency band | Supported modes/value range/comment

high bandwidths

Bluetooth® VHF/UHF
CMMB China Mobile Multimedia VHF/UHF 2k mode, 8k mode
Broadcasting
DAB VHF/UHF mode 1
DECT VHF/UHF DECT BS (base station),
DECT MS (mobile station)
1IS95/CDMA2000 TIA-EIA-95, VHF/UHF 1S95/CDMA2000
CDMA One,
CDMA2000,
1S95
1S-2000 CDMA2000 VHF/UHF
LTE E-UTRA VHF/UHF FDD downlink,
FDD uplink,
bandwidths 1.25/2.5/10/20 MHz,
CP (short/long),
EUTRA/LTE DL,
EUTRA/LTE UL,
TDD downlink
TD-SCDMA VHF/UHF
UMTS_WCDMA VHF/UHF
WLAN_802_11a/g/n 802.11a, VHF/UHF
802.11g,
802.11n (20 MHz),
WLAN,
WiFi
WLAN_802_11b 802.11b, VHF/UHF
WLAN,
Wi-Fi
WLAN_802_11n 802.11n (40 MHz), VHF/UHF
WLAN,
Wi-Fi
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R&S®CA120DMC option

Option for decoding of digital mobile communications

Transmission system Pseudonym Frequency band | Supported modes/value range/comment
DPMR ETSI TS 102490 VHF/UHF DMO (direct mode operation) with unencrypted
voice traffic

TETRA VHF/UHF T/4-DQPSK downlink signals with unencrypted
voice traffic

NXDN NEXEDGE (Kenwood) VHF/UHF NGL (no guard level),

IDEN (ICOM) LGL (low guard level)

2400 symbols/s, 4800 symbols/s
Note: For decoding LGL signals the correct
decimal key value has to be known

R&S®CA120MCP option

Option for multichannel processing
Max. number of channels (HF range) 32
Max. number of channels (VHF/UHF range) 8
Max. input IF bandwidth 10 MHz

Wideband delay buffer

Note: The I/Q wideband delay buffer is used internally to start wideband recordings in the past and for lossless detection/processing
by using the live I/Q data for detection and the delayed I/Q data for processing (classification, demodulation, decoding, narrowband 1/Q
recording). The user has no direct control of the wideband delay buffer. The wideband delay buffer for hardware-accelerated signal
processing is described in the receiver data sheet.

Bandwidth Delay buffer
10 MHz 5s

5 MHz 10s

1 MHz 50s

500 kHz 100 s
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R&S®CA120DSC option
Option for detection, search and classification of fixed frequency signals with a minimum burst duration of 500 ms
Parameter Value range Comment
Detection search bandwidth HF 1 Hz to 20 kHz
VHF/UHF 2 kHz to 200 kHz
wideband VHF/UHF 20 kHz to 10 MHz
auto automatic setting of search bandwidth:

HF in the frequency range up to 30 MHz,

VHF/UHF in the frequency range above 30 MHz

Detection threshold sensitive detection of signals with a measured SNR below 6 dB
improved detection in crowded areas (areas with many signals)
noise estimation close to actual noise floor

robust measured threshold for the signal-to-noise ratio (SNR) is increased
by approx. 2 dB to ensure that only strong signals with a higher
probability of classification and sufficient demodulation and
decoding quality are reported; prevents the detection of weak
spurious spikes in the spectrum

R&S®CA120AP option

Automatic processing (demodulation, decoding, recording) of detected signals. The R&S®CA100AP option requires the
R&S®CA120DSC option. The R&S®CA120AP option enhances the R&S®CA120DSC functionality. It contains all the settings of the
R&S®CA120DSC option. For programming the processing rules, Rohde & Schwarz offers the Script Editor tool (supplied with
R&S®CA120).

I

il
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