METO[O OLUEHKKW BITIUAHUA PACCUHXPOHU3AUUUA B NMPUEMHUKAX CUTHAIIOB MH® HA UX
MOMEXOYCTOUYMBOCTb
ITapamonoB A.A., bopoaun A.O.
MOCKOBCKHH TOCYAapCTBEHHBI HHCTUTYT PATMOTEXHHUKH, dJICKTPOHUKH H aBTOMATHKH
117454, Poccusi, Mocksa, mpocniekT BepHanckoro, 78, kad. PITY
Tem.: (095) 434-91-92; E-mail: rpu@chat.ru

Pedepat: Jokaan mocsmeH npodaeMe BIHSHHS MOTPEIIHOCTEH CHCTEM CHHXPOHH3AIMH NPHEMHHKA Ha OMEXOYCTOHYHBOCTD JEMOMYIATOPOB
curtaioB MH®. Pa3paboTan MeTOx OLEHKH ITOMEXOYCTOHYHBOCTH B YCIOBHSX PAaCCHHXPOHH3AIMU NPHEMHHKA, OCHOBAHHBIN Ha ONpPEACNICHHU
MOAN(UIMPOBAHHOTO €BKIHAOBOIO PACCTOSHUS. IIpHBEeeHBI pe3ynbTaThl aHANM3a IIOMEXOYCTOWYMBOCTH npHema curHanoB MH® ¢ monHeIM
OTKJIUKOM H TTyOUHON NPUHSTHA PELICHUs, PABHOU 2, IPH IOTPELIHOCTAX CUCTEM (ha30BOH CHHXPOHHU3ALUH.

BBenenne

Hannas pabora SBIAETCS NPONODKEHHEM HWCCIEIOBAHHSA, Pe3ylIbTaThl KOTOPOTO JOKJIAIbIBAHCh Ha
koH(pepenmmax "Iudposas obpaboTka curHaioB u ee npumenenne" B 1998 m 1999 romax [1,2]. HaTepec k
MOJYJIMPOBAHHBIM CUTHAJaM C HempepbiBHOU (a3oii (MH®D) o0bscHIETCS BBICOKOM SHEPTETUIECKOM U CIIEKTPATLHOM
3(h(PEeKTHBHOCTBIO ATUX CUTHANIOB [3], 4TO JemaeT UX BechbMa MPHUBJICKATSILHBIMU TSI TIPUMEHEHHS B COBPEMEHHBIX
cucremMax cBs3u. OmHAKO MpaKTHUECKas peanu3anys 3THX XapaKTePHCTHK BO3MOXKHA JIHMIIb MPU HCIOJIH30BAHUHI
ONTHUMANBFHBIX W KBAa3WONTHUMAJIBHBIX METOHOB Tnpuema. Hambojee W3BECTHBI AalTOPUTMBI MAaKCHMAaJIbHOTO
npappomonoduss cuMBona u mocienoBarenbHOocTH (MIIC m MIIIT), a Takke aHAJIOTWYHBIC AITOPUTMBI C
HCTONBb30BaHeM 00paTHO# cBsi3u mo pemrenuro (MIICOCP u MIIIIOCP), naromue CYIIECTBEHHOE YMCHBIICHUE
KOJIMYECTBA BBIYHCIIUTENBHBIX onepanuii B qemoayisatope [1,4]. Bce 3TH anropuTMel SBISIOTCS KOTCPEHTHBIMH, T.C.
TpeOYIOT IIsi CBOCH pealu3allii TOJHOTO 3HAHUS IMapaMETPOB CHUTHANA B JEMOAYIATOpPE M (OpMUpOBaHHS
ONMOpHBIX KoNecOaHwil. Ho peampHBIC CHCTEMBI TEHEPALMM OMOPHBIX CUTHAJIOB OOJIAMAIOT OIPEICICHHBIMHU
MOTPEITHOCTAMH B BOCCTAHOBJICHHWH (ha3bl KOJeOAaHWH W CETKH TAKTOBOW CHHXPOHH3AIWH. [ IMONHOTO aHamm3a
IMOMEXOYCTOMYUBOCTH ~ JAEMOIYJISTOPOB curHaioB MH® HeoOXomuMoO OIEHHWTh BIHSHUE IOTPEITHOCTEH
BOCCTAHOBJICHHUS (ha3bl M TAKTOBOI CETKH OMOPHBIX KOJICOaHHH.

MoaudguuupoBaHHOe eBKJIMI0BO PACCTOSIHHE

Jns aHanuza momMexoyCTOMYMBOCTH ajIropuTMOB mprema curHaioB MH®, ocHOBaHHOTO Ha OMNpeaeieHHH
BEPOSITHOCTH TepBOH omuOKH [1] mpuMeHsieTcst MeToz, 0a3upyIOUIMICS Ha ONpPEACICHUN EBKJIMIOBOTO PAcCTOSHHUS
Mexay curHagamu. OpHako, Tak Kak A ONpeNeNeHHs MOMEXOYCTOMUMBOCTH JAaHHBIA METOJA HCIOJIb3YeT
XapaKTePUCTHUKH, 3aJI0)KEHHbIE MMEHHO B CaMy CHCTEMY CHUTHAJIOB, OH MPUMEHUM TOJBKO K ONTHUMAlbHBIM M
KBa3HMONTHMAIGHBIM NPHEMHUKAM, KOTOpPBIE O0NaNaroT Bcell HeoOXoaumoll mH(opMarued o curHaue (HadaibHas
¢daza, Hecymas dYacToTa, BIUSIHUAC KaHalla Ha CUTHAN), C HWACAIBHBIMA TE€HEPAaTOPOM OIOPHOIO CHUTHANA U
ycTpoiicTBaMu (pa30BOil M TaKTOBOM CHHXpOHM3aUMH. PeanbHO B NMpHeMHMKEe MH(OpMAIMSA O CUTHaje Bceraa OyIer
M3BECTHA C HEKOTOPBIMH TOTPEITHOCTSMH, J1a M YCTPOWCTBA IIPUEMHHNKA HE SBITIOTCS MaeanbHBIMU. [Ipobiema ydera
BIIMSTHUS TIOTPEITHOCTH CHHXPOHHU3ALNH ITPHUBEIa K HEOOXOIUMOCTH MOJICPHU3AIMN METO/IA.

PaccMOTpuM cucTeMy M3 AByX CHrHanoB. Ilyctb omopubie konebanms Sy m S, (puc. 1) B TounHOCTH
COOTBETCTBYIOT I€peIaHHBIM CHMTHAIaM, IIPOIICANIMM dYepe3 KaHal CBA3HM, KOTOPHI BHOCHT B HUX HEKOTOpBIE
MCKQXKEHHUs, TPH YCIOBMM OTCYTCTBHS IIyMOB. IIpH paBHOM BEpOATHOCTH TOSBICHHS S, U S; u Kpurepuu
UJeaTbHOro HaOIIOZaTess BHIOOP B MONB3y KAKOTO-THOO M3 JTUX CHUTHAJIOB IIPOM3BOAUTCA B COOTBETCTBHU CO
Clle oL JIOTHKOM: uepes cepesuHy otpeska SyS;, coenuusouero konus! Bekropos OSy u OS;, mposomures
nepneHuKynapHas npamas 1—17, nensmas BCIo MIOCKOCTh CHTHAJIOB HA JBE MOJOBHHBL ECITH TPUHATHIH CHTHAI
[0NAJa€eT B MOJYILIOCKOCTh, KOTOPOM NPHHAIEKUT CHTHAI S;, TO CYMTAETCS, YTO MEPEJaBalCs CUTHAT Sy M T.1.
[TosToMy MHHHMaJbHOE paccTosHue 10 npsvoit 1—1 (T.e. MONOBHHA €BKIMIOBOTO PACCTOSHMS MEXKILY CHIHAIAMU
Sy n S;), pasmensiouiell CHrHANBHYIO IIOCKOCTH HA TIOIYIUIOCKOCTH TIPHHSTHS PEIIEHNS, U SBISETCS MOKA3aTeNeM

IOMEXOYCTOIYMBOCTH CHCTEMBI CHTHANOB Sy u S .

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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Puc. 1. NUneanbHele U HeuzeadbHbIE OMOPHBIE CUTHAIIBI HA
(a3oBoif  miOCKOCTH (K ONpENeNeHuIo  ““MHUMOTO”
€BKJIMJIOBOTO PACCTOSIHHUSA).
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Hpezmonoxch TEeNepb, YTO HECUACAIbHOCTDH 3HAHUI NpUEMHHKA O MapaMeTpax NpUXOAAIICTO CUI'Halla WIn
NOTpeIIHOCTHU yCTpOﬁCTB CHUHXPOHHM3AllUU B YCTAHOBKE HavaJIbHOMI (1)2131;1 OIIOpHOT'O KojiebaHus u T.A. KaKUM-TIH00
06pa30M HN3MCHHJIa MCCTOIOJIOKCHUEC OIMNOPHBIX CUTHAJIOB Ha CHrHANBHOM IuIoCcKOCTH. (O003HAYMM HOBEIE

(omMGOYHbIE) OMOPHBIE CHTHATBI Kak Sgg M S,y . Tak Kak NPHEMHHMK NIPUHUMAET PELICHHE O EPEIAHHOM CHTHAIE,
ONHMpAsCh Ha CBOK MH(POPMALMIO O TOM, KaKHE CHTHAIbl OH MOYET IOJNY4YMTb M3 KaHAla CBA3H, OH CHOBA NEIAT
’
IUIOCKOCTb CHTHAJIOB Ha JIBE IOJTYIUIOCKOCTH, HO TeTepb Jensmas npsivast 2 — 2 GyaeT IpOXOUTh Yepe3 CepeaHy
otpeska S,(S,;. IlapamMeTpoM, XapakTepusylOLMM OMEXOYCTOIYMBOCT IPHEMa B PACCMAaTPHBAEMOM Cllydae,
o ’
SIBISICTCS. MUHUMAIBHOE PaccTosiHue oT KoHua Bekropa OS; (touka S;) mo mpsmoit 2 —2°, t.e. miuna otpeska
v ’
S,P, nepuenmukymnsiproro npsivoii 2 — 2. o ananornu ¢ eBkaugosbiM paccrosianeM Dy = §;S,, MoxHO BBecTH
(13 bk o
MoauduuupoBanHoe” eBKIMA0BO paccrosuue  Dyy0; =25;P. C noMowpio reoMeTpHYECKHX COOTHOLIEHHMI
2 2 p2
onpenemnm Do = (a -c°+b )/2a.
B paccmarpuBaeMoM citydae 0OpaGOTKM CHIHana HEHMIEalbHBIM MPUEMHHKOM (HAampuMep, ¢ OWMOKOH B

rmapaMeTpax OIIOPHOTO CHTHANa) MOAM(HUIIMPOBAHHOE EBKIHMIOBO DPACCTOSHHE SABISETCS aHAJIOIOM OOBIYHOTO
€BKJIIMOBOTO PACCTOSIHUS IIPU PACCMOTPEHHUHN HACATFHOTO IIPHEMHHNKA.
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Puc. 2 3aBUCHMOCTD OTEPH 10 MUHUMAIIBHOMY CBKJIMIOBOMY PACCTOSHUIO OT MHIEKCA MOIYJISLUH IPU Pa3IdYHBIX
3HaueHusIX AQ .

Hcnonp3ys MOOuQUIIMPOBAaHHOE EBKIHIOBO PACCTOSHHE MOXHO OIPENESNUTh BEPOSATHOCTH OIIHUOKH TpH
Pa3NUYHBIX 3HAYECHUSIX MOTPENTHOCTEH CHHXPOHHM3ALWH, MPH IPHUEME CHUTHAJIOB, MPOIIEAIINX MHOTOyYeBOH KaHal,
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AITOPUTMAaMH, HE YYHTHIBAIOIIMMHU MHOTOIYYEBOCTH, NP BO3IACHCTBUM PA3JIMYHBIX IIOMEX, UYb€ BIMSHHE Ha CHIHAT
MOJKHO OITHCAaTh ONpEAETICHHBIMH CIABHTaMH (ha30BBIX JAWArpaMM CHTHaja Ha ()a30BOH IUIOCKOCTH OTHOCHUTEIHHO
repenaBaeMoro Curaaina. B maHHOW paboTe aHanmM3 OrpaHWYeH PACCMOTPEHHEM BIIMSHUS TOTpenrHocTed (a3oBoit
CHHXPOHH3ALUH HA TIOMEXOYCTOMYMBOCTD JEMOAYISTOPOB.

Pe3yabTarhbl

PaccmoTpuM pe3ynbTaThl BEIYMCICHHHA C MCIIONB30BAHNEM MOAUMUIIPOBAHHOTO EBKIHIOBOTO PACCTOSHHUS.
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BCPOATHOCTHU HepBOﬁ
OIIHMOKH  OT HHACKCa

MOJIYJISIIMK, MMPUYEM HA PUCYHKE MPHUBEICHBI KaK KPHUBHIC OIICHKU BEPOSTHOCTH TEPBOW ONIMOKH, MOJYYCHHBIC HA
OCHOBE aHAJIM3a MOTUPHUIMPOBAHHOTO CBKIUIOBOTO PACCTOSHUS (IyHKTHP), TaK U PE3YJIbTaThl MOJCITHPOBAHUS
mporiecca npuema curHaioB MH® ¢ momompio amropurma MIIIIOCP. CpaBHeHrE TNpUBEACHHBIX KPHBBIX
MOKa3bIBaET XOpPOIee COBMAJCHUE PE3yJIbTATOB TEOPETUYECKON OIEHKH MOMEXOYCTOHYMBOCTH AEMOJYJSITOpa B
YCIIOBHSIX HEHJICATbHOCTH CUCTEMbI (Pa30BOM CHHXPOHU3ALNH C PE3YJIbTaTaAMU MO/ICIUPOBAHHS.
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curmamel ¢ h=2/3 wu

h=0.72 B MEHBIIIEH
CTeIIeHH TIOJIBEPKEHBI
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TIOMEXO0YCTOMYUBOCTH npu
YBEJIUYEHUH MOTPEIIHOCTH
(ha30BOI CHHXPOHU3AIIHH.

[Ipusenem HEKOTOpbIE
YHUCJIOBBIE pe3yNbTaThL,
MONyYCHHBIE U3 TPapUKOB.
Jns CcUrHamoB € WHAEKCOM

MO JISLAN h=12

BEPOATHOCTH OIMOKHM yBenuumnack B 1,24, 2,28 u 5,01 pasa npu norpemsoctu pazopoii cunxponmsamun [ = 0,1,

0,2 u 0,3, COOTBETCTBEHHO, TOTA KaK I CUTHAIOB ¢ h = 2/ 3 u h=0.72 >tu 3HaueHus OYIyT COOTBETCTBEHHO
1,10, 1,51, 2,46 u 1,11, 1,64, 3,07.
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Te-2 r Puc 5  JIeMOHCTpHUpYeT
| 3aBHCHMOCTH  BEPOSTHOCTH
TIePBOM OIINOKH oT
h=2/3 1 OTHOIIEHHUS CUTHAI/IIYM MPH
4 pa3NIMYHBIX 3HAYCHUAX
TIOTPETTHOCTH (hazoBoit
CHUHXPOHH3ALUHI JUISt
| curHanoB c HHJICKCAMHU
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Puc. 5 3aBUCMMOCTL BEPOSATHOCTU NEPBOI OLLIMOKM OT OTHOLLEHUS DHEPrETHYECKHE TIOTEPH IS
curHan/wym npu pasnuyHbix A@ v nHaekcax mogynsaumm h. CHTHAJIOB c HHIEKCOM

MO SN h=12

1e-6

cocrapisitot 0,18 nb, 0,71 nb u 1,54 n1b npu 3HaYeHMSIX TOTpemHOCTH (Ha30BOM CUHXpOHU3aWu [ |[] = 0,1,0,2u0,3,
cooTBercTBeHHO. A Ipn h = 2/3 noTepu npu Tex ke 3HAUEHUAX MorpermHocTeii pasuel 0,07 1B, 0,29 1B 1 0,60 1b.

3akJlouenue

Urak, B paboTe OmucaH METOJl WCCICAOBAHUS BIUSHHS Ha TIOMEXOYCTOHYUBOCTH MpueMa curHaioB MH®
MOTPEITHOCTEH CHCTEM CHUHXPOHHM3AlMM TPUEMHHMKA, OCHOBAHHBIH HA OMNpPEACICHUU MOAUGUIIMPOBAHHOTO
EBKJIMJIOBOTO PACCTOSHHS. BO3MOXHO TPUMEHEHHE Pa3pabOTaHHOTO METOJa U K MCCICIOBAHUIO HEKOTOPBIX APYTHX
(akTOpOB, BIHSAIONMX HA I[OMEXOYCTOMYMBOCTh IIPHEMa, TAaKHX, KaK NPUEM C [OMOIIBK alTOPUTMOB,
NpeHa3HaYeHHBIX ISl IIUPOKOMOJIOCHOTO KaHalla, B KaHalax C 3aMHUpaHUSIMH, MIPUEM B YCIOBHSIX Y3KOIMOJOCHBIX
nomex u ap. C moMoImpo pazpaboTaHHOTO METO/Ia TPOBEACH aHAIN3 TTIOMEXOYCTOHYMBOCTH MprieMa curaaigoB MH®
C TIONIHBIM OTKIIMKOM U ITyOuHOM mpuusTus pemenns Q = 2 npu morpemsocTax cucteM (ha3oBoii CHHXPOHU3AIUN.

ITo mpuBeneHHBIM B paboTe rpaduKaM MOMKHO TOYHO OIPEICIUTH IHEPreTHUYCCKHE MOTEPH U YBEIMYCHUE
BEPOSTHOCTH ONIMOKY JJIs Psifia 3HAYCHUH MmorpenrHocTeil. HaliieHbl 3HaYeHUs WHIEKCOB MOJYJIALUH, YCTOHUUBBIX K
MOTPEIIHOCTSM CHHXpOHM3anuu. Hawmbonee ycTOWYMBBEIME K HECTAOWIBHOCTH (Pa30BOI CHHXPOHH3AIUU OKA3aIHCh

curnais ¢ uagekcamu moxymsamun 0,6 <A <0,75. Tak nns h = 2/3 norepu cocrasum 0,07 1B, 0,29 16 u 0,60

nb mpu morpemHocTax (a3oBoi cHHXpoHU3aruu [[] = 0,1, 0,2 u 0,3, COOTBETCTBEHHO. Pesynbratel paboThl MOTYT
OBITH TOJIC3HBI MPH BbIOOpE mMapaMeTpoB curHaioB MH®, MUHHUMHU3HPYIOIINX 3aBUCHMOCTH TIOMEXOYCTOHYUBOCTH
mpreMa OT HeCTaOWILHOCTH Pa0OTHI YCTPOWCTB CHHXPOHM3AIUM, a TAKXKE MPU aHAIN3C BIUSHUS HA TPUCMHUKA
JIPYTUX (PaKTOPOB, YXYAIIAIOIIAX TOMEX0YCTOHYNBOCTS.
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THE METHOD OF ESTIMATION OF NOISEPROOF FEATURE ON DEMODULATOR MISTIMING
CONDITION
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Department of Radioreceiving Devices
Moscow State Institute of Radio Engineering, Electronics and Automation (Technical University)
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Abstract: The article is devoted to the problem of influence of synchronization errors on CPM signal demodulation noiseproof feature.
The estimation method of noiseproof feature on demodulation mistiming condition is described. The method is based on modified Euclidian
distance. The CPM signal demodulator noiseproof feature analysis is performed for the full responds CPM signal and observation interval equals 2
on phase locking error condition.

Introduction

This article continues investigations whose results were reported at DSPA-98 and 99 [1,2]. Interest to
continuous phase modulation signals (CPM) is challenged by their high energy and spectral efficiency [3]. Therefore
CPM signal scheme is especially attractive for application to modern communication systems. However practical
realization of these features is possible only when optimal or quasioptimal algorithms are used. It is well known the
algorithms of maximum likelihood symbol and sequence estimations (MLSyE and MLSE), and the same algorithms
with decision feedback (MLSyE-DF and MLSE-DF), which greatly decrease calculating complexity in a demodulator
[1,4]. All these algorithms are coherent, i.e. they need complete information about signal and channel for forming
reference signals. But practical reference generators have some errors in phase and timing recovery. For object of
complete CPM signal demodulation noiseproof feature analysis it is necessary to estimate the influence of mistiming.
Graphical results and References are presented in the Russian version of the article.

Modified Euclidian distance

For the purpose of analysis of demodulation algorithms noiseproof feature the method, based on
determination of Euclidian distance between signals is usually used [1]. However that method uses features peculiar to
the signals but not to channels or demodulators. Therefore that method can be applied to optimal or quasioptimal
demodulators, which have all necessary information about the signal (initial phase, carrier frequency, channel
influence on the signal), an ideal reference generator and timing mechanisms. In a real demodulator information about
signal is known with some error and equipments of the demodulator are not perfect. The estimation problem of
influence of synchronization errors has led to necessity of the method modernization.

Let us assume that there is two-signal scheme. The reference signals S, and S, (Fig. 1) are exactly equal to
the transmitted signals, which have passed through a channel without noises, that somehow distorts them. If the
probabilities of S;and S, are equal, and we use the criterion of an ideal observer, we have to draw the perpendicular

line 1—1" via the middle of S,S, (Fig. 1), which divides the signal plane into the two half plane. If the received
signal drops on the S,-half plane, the demodulator will make up a resolution, that the signal S, has been transmitted,
and so on. Therefore the minimum distance to 1—1" line (i.e. the half of Euclidian distance between SO and 51)

determines the noiseproof feature of S, S, signal scheme.

Let us assume that non-ideal demodulator knowledge about the signals or an error in the timing mechanisms
somehow changes the reference signals positions on the signal plane. Let us mark the new (mistaken) reference
signals as S,; and S,,. The demodulator again divides the plane onto the two half planes, but now the 2 — 2’ line

will pass via the middle of S,S,, segment. And the minimum distance from the end of the OS, vector to the

2 -2’ line will define the noiseproof feature of the demodulator. On the analogy of the Euclidian distance
D,, = 5,5, we have introduced the term “modified Euclidian distance”. The modified Euclidian distance is equal

Dyo, = (32 -c? +b? )/ 2 a. Hence if the demodulator is not ideal, the modified Euclidian distance is analogue of

the Euclidian distance for an ideal demodulator.

The error rate performance of CPM demodulators, when there are some mistiming in the demodulator or the
signal passes through the fading channels and the demodulator doesn’t take it into consideration or when there are
some noises, whose influence can be described by signal positions shift, may be calculated by means of modified
Euclidian distance method.

Results

Here are the calculation results based on using of a modified Euclidian distance. Fig. 2 shows us the
minimum Euclidian distance loss in comparison with the ideal phase locking case (dB) against modulation index for

full responds CPM signal and observation interval Q = 2 symbol intervals for various values of phase locking error.

Fig. 3 shows the first error probability against modulation index. There are the first error curves based on
analysis of modified Euclidian distance (dotted line) and the curves based on computer simulation of CPM signal
demodulation process by means of the MLSE-DF algorithm on this figure. A comparison of those graphs shows us a



mailto:rpu@chat.ru

3-a MexxayHapogHasa KoHdepeHuns DSPA-2000

good coincidence between the theoretical estimation results of demodulator error rate performance on condition that
the phase locking is not ideal and the simulation results.
Fig.4 shows the first error probability against phase locking error for various values of modulation index

h=1/2, h=2/3 and h=0.72. It is obvious that the signals with h=2/3 and h=0.72 are less liable to a
noiseproof feature degradation than the signals with h = 1/2 when the phase locking errors are rising. Let us to quote
some numerical results from the graphs. For the signals with modulation index h =1/2 the first error probability
have increased a 1,24, 2,28 and 5,01 times for the phase locking errors AQ = 0,1, 0,2 u 0,3, while for the signals with

h=2/3 and h=0.72 that values are 1,10, 1,51, 2,46 and 1,11, 1,64, 3,07.
Fig. 5 shows the first error probability against signal-to-noise ratio for various values of phase locking error
for the signals with modulation indexes h=1/2 and h=2/3. The signals with h=2/3 are less liable to

noiseproof feature degradation from the phase locking error values. At the error probabilities are about 10°° the
power losses are 0,18 dB, 0,71 dB u 1,54 dB for the signals with modulation index h= 1/ 2 when the phase locking

error values are AQ =0,1, 0,2 u 0,3. And for the signals with modulation index h = 2/ 3 the power losses are 0,07

dB, 0,29 dB u 0,60 dB.

Conclusion

The article describes the estimation method of synchronization error influence on the CPM signal
demodulation noiseproof feature. This method based on determination of a modified Euclidian distance. It is possible
to use the method for investigation of some more factors that influence on demodulation noiseproof feature, for
example, when the demodulator for non-fading channels is functioning in a fading channel or for narrowband noises
etc. The CPM signal demodulator noiseproof feature analysis is performed for the full responds CPM signal and

observation interval @Q = 2 when there are several phase locking errors.

The obtained graphs allow determining power losses and error probability data for several values of phase
locking error. The values of modulation index, that are stable to phase locking errors, are found. These are the signals

with modulation indexes 0,6 < h< 0,75 . So for h=2/3 the power losses are 0,07 dB, 0,29 dB u 0,60 dB when the
phase locking error values are AQ = 0,1, 0,2 u 0,3. Results of this investigation may be useful for choice of CPM

signal parameters, that minimizing an influence of a reference generator and timing mechanisms instability upon
noiseproof feature, and for analysis of influence of some more factors, that degrade demodulation noiseproof feature.




