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Cpoeur napagvrMbl TECTUPOBaHWA CETEBOW MHMPAcTpyKTypel 5GI6G
Paradigm Shift within Testing 5G/6G Network Infrastructure

C pa3ssuTHeM W M3MEeHeHWeM ceTeeoW WHdpacTpykTypel ceteild NGN npu nepexope k cetaAm 5/6G aHaquMTensHO
MIMEHWNCE W YCNIOMHWIWCE NPOUECccE TECTUPOBaHWA, NPW 3TOM CPOKM, AONYCTUMEIE ANA TECTMpOBaHKMA, HaobopoT,
COKpaLlanTCa CTONb #He EblﬂTPD. B COBpPEMEHHBIA annapaTt TeCTUPOBaHWA 3aKNaabIBaoTCA MHCTPYMEHTEI A3kiKa OMa-
rpaMm nocnefoearensHocTel cooblueHwi ¢ anemeHTamu Assika SOL wnn TTCN. Takon nogxon ¢ MSC Ha Gaze petep-
MHHMPOBaHHEBIX KOHEYHBIX S8BTOMAaTOB NOBEOeHWA OCTAeTCA BNONHE OOCTATOYMHBIM B KEYeCcTBE TEOopeTMdeckon Daibl
TecTUpoBaHua nokoneduidl NGN/IMS/4G/LTE. Ho ckopocTe nporpecca B pasevTiK COBPEMEHHLIX 8BTOMaTHLIX METOA0B
TECTMPOEAHWA C NPHENEYeHWEM annaparta ceted MeTpu, aBTOMaTHHECKON reHepaLid TECTOBLIX NOCNeN0BaTENLHOCTER
M OpYrix CONoCTaBMMa CO CKOPOCTBID PA3BUTUA M YCNOMHEHWA WHIPOKOMMYHUKSLWOHHLIX CeTel NnoKkoneHni 5/6G.

Peweruem aToil 3a0aum MOXET CNyWUTL paciuvpeHve METOOMKM Ha HeleTepMUHUPOBaHHLIE aBTOMATE!, a Takke
safeiicTEoBaHWe BoamomHocTer Al/ML, Nno3eonAoLLMX aBTOMaTH3MPOEATE, YNPOCTHMTE M YCKOPWTE NPOLEct TECTMPORA-
HWA.

With the development and change of NGN network infrastructure during the transition to 586G networks, testing
processes have changed significantly and become more complex, while the time allowed for testing, on the contrary, is
decreasing just as quickly. The modern testing apparatus includes the tools of the Message Sequence Charls language,
with elements of the SDL or TTCN language. Such an approach with MSC based on deterministic FSMs remains quite
sufficient as a theoretical basis for testing NGN/IMS/4G/LTE generations. But the speed of progress in the development
of modern automata testing methods, with the involvement of Petri nets, automatic generation of test sequences, etc.,
is comparable to the speed of development and complication of information and communication networks of 5/6G gen-
eralions.

The solution to this problem can be the expansion of the methodology to non-deterministic automata, as well as the
use of AlYML capabilities that allow automating, simplifying, and speeding up the testing process.

KnioueBkle cnoBa: TECTUPOBAHWE CETEBOW WHDPACTPYKTYPBl, OWArpaMmMa nocnefoBaTenbHOCTel coobLeHun,
KOHEWHBLIA aBTOMAT NOBEefeHWs, (He)0eTepMUHUPOBaHHLIA KOHEYHLIR aBTOMAaT NOBENEHMA.

Keywords: network infrastructure testing, message sequence charts, network under test, finite state machines, non-
deterministic finite state machines.

30 net Tomy Hazag Gbina onyBNMKOEAHA CTaThA [1] reHepanbHOro gUpek-
topa NOHWAC AH. lonybeea, OpPraHW30BaBWErD W BO3MMaBWBIWEro
rpasaHosHyo paboty No COMNacoBaHNI0 TECTHPOBAHMA TENEKOMMYHHKA-
UHOHHEIX NPOTOKONOE BI3WMOYBAIAHHOW CeTH CBA3IM PP B TOrgawHwow
PEBECNIOUMOHHYI0 3N0XY TOTANLHOA UMDPOBMIALMKM CETH. ITHM Chom-
HLIM WHMEHEPHEIM 3a0aYaM CeTeEoro BaaumogedctedA (Interworking)
WypHan “BecTHHK CBAIW" YOENAN HEMAND CTPAHWLY.

Japay TOro BpeMeHH BLLNK YCNEWHD PelleHkl, ONepaTHEHD W addbexTua-
HO Bbink nocTpoeHsl ceth 2GI3GI3,5GMG-LTE, obecneveHo BecoBHOR

MpoGnemaruka 1 Hay4yHan Gasa

BIAHMOOEACTENE CeTed (MKCHPOBAHHOA W MOBHNLHOA CEAZM PaIHbIX
nokanesui, Mocne yonewHon peleHWn 3THY HAaYYHO-TEXHWYECKHX Janaq
OCHOBHOE BHHMAHWE B CEPTHDHKALMOHHLIX MCNLITAHWAX CTaN0 YAENATL:
cA Bonee OPMANLHOMY aHANWIY COOTBETCTEMA HOPMATHEHO-MPABOELIM
aKTaM. Ha HoIHEWHEeM BATKE PEBONILKOHHEIX HIMEHEHHA TENEKOMMYHH-
KauWd NpH nepexoge K ceTam nocT-NGN nokonenwi 5G/6G ceTesoe B3am-
MOOEACTEHE ONATE MHHLMHPYET HOBbLIE HAYYHO-TEXHWHECKHE 330a4K, B
CEAIN C YeM NYGNHKAUWA AZHHOA CTATLH NPEACTABNACTCA BECLMA aKTY-
ANLHOR.

Tectuposaduna cerenn NGN/IMS

3a npowenwee nocne nybnukaum [1]
BpeMA paguKkantHo MIMEHWIWCE W
YCMOMHUNUCE NpoLecck! TECTUPOBAHWS
M CEepTUMKAUMOHHBIX  MCNBITaHWA
TENEKOMMYHHESUWOHHEX NPOTOKONOE W
ceTeRol MHGPacTRYKTYPE! ceTeid NGN.
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Bnpodem, W Ha nepeom atane Undgpo-
BM3aLMK M Nepexona K NGN HeoBxoau-
mo Deinc paspabaThiEaTe pelleHus
B3aMMOOeRCTBUA cneundmyeckix oTe-
YecTBEHHLIX NpoTokonoe (R1.5, ISUP-
R) u npouenyp oBcny#MBaHWA BLI30BOB
(ADH, memayropoHWid NpUOpWTET) ©
HOBBIMK LMPOBEIMK KOMMYTaLMOHHEI-

MK CMCTEMEMKW BEOYLLMX MUPOBBIX NPo-
W3IBOAMTENSH © YIeTOM HeoBXoauMocTH
COOTBETCTBMA (DYHKLMOHANBHLIM (KOp-
peKTHan Maplpytusauws, COPM,
NOrpPaHWYHBE KOHTPONNEREl CeccHid),
NapameTpyHEck M (Ia0epHKm, noTepw),
cepeucHeIM (QoS, QoE) TpeboBannam.
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B GYMamHo#l BepcHH MypHana
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C pazsuTHeM M H3MeHeHHeM ceTepoil mudpacTpykTypu cereil NGN npu nepexoge ® cetaM 5/60 3HAMHTENLHO HIMEHHIHCL B
YCAOMRHHAHCH NPOUECCH TECTHPOBAHMA, NPH 3TOM CPOKH, ZONYCTHMBIC I TECTHPOBAHMIA, HA0BOPOT, COKPAAKTCA CTOML e BrcTpo. B
COBPEMEHHBIT  annapar TecTHPOBAHHMA 3AKAAJLIBATCH MHCTPYMEHTB  A3bIKA [HATPaMM  nocnefopBaTensHocTedl coofmwenwit o
anemenTaMu Aasika SDL wmm TTCN. Takoit nogxoa ¢ MSC na Gase aetepmunnposannux KATT ocraetea BnoiHe JOCTATOMHEIM B KAYECTRE
TeopeTHUeckoit Gaszw TecTHposanun nokoneHnit NGN/IMS/4G/LTE. Ho ckopocTs nporpecca B paseMTHi COBPEMEHHBIX ABTOMATHBIX
METOAO0B TECTHPOBAHHA € NMPHBACHCHWEM annapara ceTelt H(‘Tpl’l, ABTOMATHYCCKON rFeHCPalUHH TECTOBBLIX NOCASADBATENLHOCTCR M
APYTHX CONOCTABMMA CO CROPOCTLIO PA3BHTHA M YCTOKHEHHA HHPOKOMMYHHKAUMOHHMX CeTel norkoaennil 5/60.,

PewenteM 3T0H  330a4M  MOMET CAYMHTE PACIIHPEHHE METOJHMKHM Ha  HEJETEPMHHHPODAHHLIE ABTOMATH, a TaKHE
safeifcTroBaHHE Bo3mMosHocTel Al/ML, no3ponsouyx aRTOMATHIMPOBATE, YIIPOCTHTE M YCKOPHTE NPOLECT TECTHPOBAHMI,

With the development and change of NGN network infrastructure during the transition to 5/6G networks, testing processes have
changed significantly and become more complex, while the time allowed for testing, on the contrary, is decreasing just as quickly. The
modern testing apparatus includes the tools of the Message Sequence Charts (MSC) language, with elements of the SDL or TTCN language.
Such an approach with MSC based on deterministic FSMs remains quite sufficient as a theoretical basis for testing NGN/IMS/4G/LTE
generations. But the speed of progress in the development of modern automata testing methods, with the involvement of Petri nets,
automatic generation of test sequences, etc., is comparable to the speed of development and complication of information and communication
networks of 5/6G generations.

The solution to this problem can be the expansion aof the methodology to non-deterministic automata, as well as the use of Al/ML
capabilities that allow automating, simplifying, and speeding up the testing process.

Kmouepste cnoBa: TECTHPOBAMME CceTeRoil HAQPACTPYKTYPH, AuMarpaMsa mociefoparensHocteil coofwennii, KoHeuHLiH
ARTOMAT NOBEACHNA, (HE)AeTePMUHIPOBAHHLI KOHEUHBI ARTOMAT NOBEICHHA,

Keywords: network infrastructure testing, message sequence charts, network under test, finite state machines, non-deterministic
finite state machines.
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