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CaBuvr napagurmbl TECTUPOBAaHUA ceTeBOW UH(pacTpykTypbl 5G/6G
Paradigm Shift within Testing 5G/6G Network Infrastructure

C pasButMeM M M3MeHeHMeM ceTeBon MHpacTpykTypbl ceTen NGN npu nepexoge k cetam 5/6G 3HauMTenbHO
N3MEHUNNCb U YCNOXHUNNCb NPOLECChl TECTUPOBAHMUSA, NPY 3TOM CPOKW, AOMYCTUMbIE ANS TECTUPOBaHUS, HA06OopPOT,
COKpaLLalTCa CTOMb e BbICTPo. B coBpeMeHHbIM annapaTt TeCTUPOBaHUA 3aKnagbiBalTC MHCTPYMEHTbI A3blka Ana-
rpamm nocnegoBaTenbHOCTEN coobLueHnI ¢ anemeHTamm si3bika SDL unm TTCN. Takon nogxon ¢ MSC Ha 6ase aetep-
MUWHMPOBAHHbIX KOHEYHbIX aBTOMaTOB NOBEAEHUS OCTaeTCs BMOSIHE OOCTaTOYHbIM B KayecTBe TeopeTudeckon 6a3bl
TecTupoBaHust nokoneHn NGN/IMS/4G/LTE. Ho ckopocTb nporpecca B pa3B1MTuM COBPEMEHHbIX aBTOMAaTHbIX METOA0B
TECTUPOBaHWS C MpUBeYeHMeM annapara ceten eTpu, aBTomaTM4eckon reHepaLmm TeCTOBbIX NOCNeAoBaTeNbHOCTEN
M OpyrMx conocTaBuma CO CKOPOCTbIO PasBUTUSA N YCNOXHEHNS MHPOKOMMYHMKALMOHHBIX CeTen nokoneHun 5/6G.

PelueHnem aton 3agavm MOXET CRyXWTb pacluMpeHue METOAMKW Ha HeAeTepPMUHMPOBAaHHbIE aBTOMAaThl, @ Takke
3agencTBoBaHMe Bo3MoxxHocTen Al/ML, no3BonsaoLLMX aBTOMaTu3MpoBaTh, YNpoCTUTb N YCKOPUTbL NpoLecc TeCTMPOBa-
HUS.

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 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, efc.,
is comparable to the speed of development and complication of information and communication networks of 5/6G gen-
erations.

The solution to this problem can be the expansion of 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.

KnioueBble cnoBa: TeCTUpOBaHWE CETEeBOW MHMPPACTPyKTypbl, AMarpaMmma MnocrneaoBaTenbHOCTEN COOBLLEHMN,
KOHEYHbI aBTOMaT NoBeAeHuUs!, (He)aeTepMNHUPOBAHHbIA KOHEYHbIN aBTOMAaT NOBeAEeHNS.

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

30 net Tomy Hazap 6bina ony6nukoBaHa cTaTbs [1] reHepanbHOro Aupek-
Topa JIOHWAC A.H. TonybeBa, opraHuW3oBaBLEro W BO3rNaBUBLIErO
rpaHAMo3HyI0 paboTy No COrnacoBaHUI0 TECTUPOBaHMNSA TeNeKOMMYyHUKa-
LIMOHHbIX NPOTOKONIOB B3aMMOYBSi3aHHOI ceTu cBA3u P® B TorpawHioro
PEeBOMNIOLMOHHYHO 3MOXY TOTanbHOW LWUcpOBU3aLMM CETU. ITUM CIOX-
HbIM MHXEHepHbIM 3agayam ceTeBoro B3aumogencTeus (Interworking)
KypHan “BecTHuK cBA3KU” yaenan Hemano CTpaHuL.

3apaum Toro BpemeHu O6binu ycnewwHo peLueHbl, onepaTUBHO U 3dhtheKTUB-
HO Obinn nocTpoeHbl cetn 2G/3G/3,5G/4G-LTE, obecneyeHo GecloBHOe

Mpo6nematuka n HayuHana 6a3a

B3aumMopeicTBue cete PUKCMPOBAHHON WM MOOMNBLHOW CBAI3U pasHbIX
nokorneHui. Mocne yCnewHoro peLeHns 3TUX Hay4HO-TEXHNYECKMX 3apay
OCHOBHOE BHUMaHH1e B CEPTU(IMKALIMOHHBIX UCTILITAHUAX CTaNo yAensTh-
csl Gonee ¢hopmanbHOMY aHanu3y COOTBETCTBUA HOPMATMBHO-PABOBbLIM
akTam. Ha HbIHelHeM BUTKe PEBOMIOLIMOHHBIX U3MEHEHNI TeNEKOMMYHMU-
Kauui npu nepexoge k cetim nocT-NGN nokoneHuit 5G/6G ceTeBoe B3au-
MOZEeNCTBME ONATb UHULMMPYET HOBbIE Hay4YHO-TEXHUYECKME 3ajay, B
CBSA3M C YeM NyGNuUKaumMA AaHHOM CTaTbM NPeACTaBRAETCA BeCbMa aKTy-
anbHoM.

TecTupoBanusa ceteit NGN/IMS

3a npoweguwee nocne nybnukauum [1]
BpeMsa paguvkanbHO W3MEHMUIUCb U
YCMNOXHUINUCh NPOLECChl TECTUPOBaHUS
N CcepTUdUKALNOHHBLIX UCMbITaHWN
TENEKOMMYHUKaLMOHHbIX MPOTOKONOB 1
ceTeBomn MHApacTpykTypbl cetert NGN.
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Bnpoyem, n Ha nepsom 3atane umdpo-
Bm3aumun n nepexoga k NGN Heobxoau-
MO Obino paspabaTbiBaTb peLleHus
B3aMmoOencTBust cneumduyecknx orte-
YecTBeHHbIX npoTokonos (R1.5, ISUP-
R) v npoueayp obcnyxrBaHMsA BbI30BOB
(AOH, mexayropogHuin npuopuTET) C
HOBbIMW LOPOBLIMUA KOMMYTaLMOHHbI-

MW cucTeMaMu BeayLUMX MUPOBLIX NPO-
n3soguTenen ¢ y4eTom HeobxoanMocTm
COOTBETCTBUS (DYHKLMOHAmMbHBLIM (KOp-
pekTHas MapuwpyTtudaumns, COPM,
NnorpaHnYHble KOHTPOMNepbl Ceccun),
napameTpu4ecKUM (3agepxku, notepm),
cepsucHbIM (QoS, QoE) TpebosaHuaM.

CraTblo LeNnMKOM YuTaiiTe
B OyMaMtHOW BepCHM XypHana
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