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Lo ARTYLIOcT wa paopalorsann B ancepraunonius Tpy1 apobaes

Mpesimmasanero kum 56 » Snaenm 60 Mpeson, MLacKIIeTo N8 KONUERURTTA 10
MpeR W A0eThi ¢ orsopenit niiepdeiion Open RAN apxuresypr i peolxoausoctm ot
HETOMATIORUMS 4Pes mterpupaters a issetsen mrrenert (AL) 0 st obyweie
(ML) ¢a cpeit Hali-AHRasiiHo PamiBanminTe oo wanpaieniss B cueroses wammb, Yenyrre,
PAEITCHLIN B IHCEPIAUM L KO pupryasue i gobaecna penmoct (VIVAR), obaaven
refisonr, C-VIX, coprusinaesana xomymmkaus ¢ wncka sarenrsocr URLLC ca epen
HAR-KEPHIMSIHIE 10 OTHOmENHe Ha KadcoTroTo na yoayram QoS M xavecTnoTy ua
notpefintenckom nupsasane Qok.

Tesmata Ha AMCEpIaUMOIIN TPYL € HIUDMHTCANO AKTYRING 1 200pe OBoCcHOnaNL
Aucepratpnna Ce nIMCED B HAH-LHHIMEHID PUIBERMIIITE ¢ HATPABICHNHA I CLEPEMEHNHTE
TEACKOMYRPKAUMN, To orromaps nn maspaia i seofXoaHMMOcT OF heKTHBNOTD VIIPRBIcHie
Ha MoOmTe apeson Hpel yeopotnien BHILINLG KOMIUICKCHE SKCHCPHMCITILING cpeaa i
Npeheiiie  Hd APAKTHYCCKN  CRCOEPUMETTH,  AHCOPTALIMATA  INCMONCTRHPG, e
HITEAMTENTIING WICOPITMI MOTET YOIEWHO AR pewar npodaesmure Cbe CAomNocTTR,
JUMHAMPEATE I PREHOPOANNTE HINCKBAIMS HA YUTYTWIC, KOHTO TPRUTHUMGHHHTE MSTOAN 1
VHPQm IS He YousnaT an peuar,

2, Crenen wa noumBane CHCTONIRETO WA npoGaesa

ABTOPET  ASMONCTPHPE  BULATONEHO BOTHESBAHE HA  CLEPOMENHITE  ADXMTEKTYPH,
eTanAapIH W waysnn  paspabotin. 3a  popaboraane wa  aHcEpTauMOmiBg TpYA <a
wanourmani 138 ARTepaTypIn ITONHNED, npean nowsko or nocaeannre 10 rogsim,
WCONHTEANGO. KmomoRn gokymcuri e 3GPP 1 O-RAN Allionce. B texcm ce cpeuur
SUATHTHEIN B Kpiftinn oucnl. Tosa nosaisa we camo Jofipa OCEEAOMEHOCT. HO M
TROPUECKD WHTEpUPETIUMN  ua MoTepuann Jlkreparypuunt of1op ¢ mMueH, BKTYIEH M
ADTHMECKN CHLPIIINC BENHTE Ha ANCTPTAUNI T,

3. Cuornerermie ma wlipanara MEroanEa B HICACADANC # HOCTADCHATA e
BOBAASN O UHCC e TRV C BOSTHI A TS WPRBoCH, '

MSCaeiomareacknTe (ean 18 NCCpTauMoMIl TPYA €8 Cubplny © npeasarase na
HAZOCTIE METOAOAOIIS 1 nogobpssane wa QoS o QoE, upet MITerpHpase ma nakycTnen
MHTEIERT (Al) B smpesonirte onepalinn 58 ONTHMIIHMPANE MA TIXHITE TPOIBBOTHTENHOCT,
Mpexoanre onepagn, SasHpamEn Hil INKYCTREN MITRIEKT, o srerpupiati b Open RAN
RPXHTCRTY AL,

Pomiciume it ANCEPTRMMONHIN TPV gNMK G AKTVILIN, CHLPIENN C© aEaaes
CHCTEMATHILING NI APAHTEKTYPUITR Cpomoumy ua RAN W npexoan xuM Ofsopenn
supTyucmnpasn  aparektypn (C-RAN,  vRAN, O-RAN), koax1o o possma
sreanrenTiTe kowrpoacpn (RIC), Hloctanenure saiaun ca  cnofipasenn ¢ roBatuwme
TEIMEHEMN 1 ¢ PERARIE NyAC na odepatoplte ¥ uuayerpusta,  Boska ianaua ¢
HHTITHEHA B ROKYMERTHIHE | OTICARA TNBR, KOCTO CREteTecT a0 100pe opransaauts
H TPYAE.


user
Rectangle

user
Rectangle

user
Rectangle


UNDEHHTC O1 JOKTOPANTA TPHIOCH M IHCEPTALMONINS TPYA Ci BEIcnopiy i MOFaT J1a
ce KABCHPMUNPET NPEAN RCHAKD KXTD HAVRN I HAYSHO-TIDIIOHRUN,

Haywitn nmprinoci €0 Cobpaii ¢ NPEARRSHE € HOB MTTOZOMOIIN 3 YIPERICHHE 1d
QoS-kpuriann yeaytn spes Al s RIC, koeo e woso manpasaesoie s O-RAN. PaapaGoren e
uioTinen Transformer Mosen 33 OTKPHIANG I ANOMLIL hipestaxokaam LSTM u
EAacHecknTe noaxom. Craaamens i COCUMATIINPIHN MOZEN 2 nporrotepane wa Qok
i ok,

Haysmonpuaoknire ipunoch ca peasmpanera  peia O-RAN Tecrosa mpesa ¢
apen-source codimvep. ML mojieanie ci BHSIPEHN KITO MUKPOYCAYTH B PEAIRN MPEXOBN
rosmtanenti (NWDAF, RIC)

HOSTHIaTo ¢ Ao paIanpeasiciile un pecypeime, KoeTo Nogo0pia KaHecTRoTo
i UHD crpufisssnr waa 40 murn (o7 6897 a0 158 waryGenn kaaupal.

Bessiis Mo 311 00 MMILICMCHTRPEIN KATO peaini kosmooientit (XApp. rApp. NWDAF
MuKpoycayia), a pe camo xare Pyvthon ckpunrose. Paspaloremarn TectoBa wpekn ©
(PYHKHMOHLING WETpopMa, PRS0 NO-HOTAThUme wscacinanng. Paapaborkire o
OpHEHTHPAHE K Hasaausane i CAPEX/OPEX Ha oleparopuie W o8 © BHAYCTPHRNIE
APHIOIKHNOCT,

4. Npenensa mn oy GamEannn e B0 ARCCPTIITHONINR TPy

Hanpansiwre  mawamesm, NPeAjomchnTe NOANOAN M NOMYMEHNTE polyaraT cb
npeacTascsn 8 oOmo 14 myGumkaunt mekenpons n Scopus n Web of Science: | raasn o
g 9 nxGankaumn w vexaysaponss kondgepenunn; 4 nyGaMGEIMIE B MSKIYIRPOaIK
saywin chimcatim ¢ panr Q1 w Q2. Cramnre wmar oGio 39 wwmwpatin 8 SCOPUS u 64
wwrpartii b Google scholar,

NyGanxapnne ChinpaaT HaR-CRINCCTRCHITE MOYMHM OPENOCK. KOCTU HOKZTE, 9
pesyaraonye of padorara ca noaysran oyGasoct.

5 Muenun, npenophen n Geacsk

JIHCEPTRIMOHHIET TRV € MATIHCAK 111 BHCOKD HItBO, A00pe OHOPMEN i ACMOHCTPHpI
APRIG ICASIOBETENCKD MICIENE, KOMGHIHPE TEOPETHYMA SUTADONEHOCT ¢ NPEKTRAIECKE
PRI 8 PELIIE MPEKOBR opeii, BResarienueTo ¢, 1o aamopkt My € hpodeononaano
NOAFOTREN CTCUIANNCT ¥ I PRISH MICASIDRATER.

B arropedepam tia Mectn co CPenLnT NPESONMCHN HENOSIEI0BATEAROCTH W ynopelo
HO JUANA0MIE palora” aMecTo L JMcepTaunonel TpyA”, KDETD BEPONTHO € TEXHWHOCKM
HPOTIYOK TP PRUGEK T,

Brasomnocy w0 Gnueniw prapaboren ¢ an ce pasracan encprniing shexiamoct ua
Al-Gaowiparre peiienng, veroliunpocy wa ML moaesrre cpenry ppasaetim amakn W ap.

6. Imaoncine

Ocuonanailkn ce Ha TOPCHAIOASHOTO DUCHREIM NPCACTIRCHUN JANCEPTRIHORCH TPy
KATO OpirHRaien i oaanupiien. o nosomaTEm OUCHKA HY GOpMYAMPARNTE R HETO
HEVHHM B HEVMHC-IPIAMAHN GPUPOcH. CuaMTaM, e AHCOPTMIMCHANET TPYiL OTroRaps
pamhane va IPAC n PenyGanka Buarapsa o Tpssuainiea 5a nerosero nprasrase,

Tons wun HE A8 MPEIOKD ML YEAKRCMOTO HAYHHO EYPiH I8 HPNcLan ma
Wik, ATanac Baaxon obpuiosareansra o navans crenen Jlokrop® »
npodeenobanio wanpamnchne 3.3,  KoMynukatsonia i KoMmOTREDNE TEXHHKR™, HityWHa
COCHMATHOTT L KOMYHHEIUMOMITN MPCHW It CHOTEMI",

Hara: 13.06.2026 HIEH HA KYPATO:
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Prepared by: Prof. Dr. Fng. Rozslina Dimova, T1U-Vama

L. Relevance of the problem developed

The transition to 5G and future 66 networks, the introduction of the concept of on access
network with open interfaces Open RAN architectures and the need for automation through
the integration ol antificiel intelligence (Al) and machine learning (ML) arc among the most
dynamically developing arcas worldwide. The services considered in the disscrtation, such as
virtual and sugmented reality (VR/AR), cloud gaming. C V2X, ultra-reliable low-latency
communication URLLC are among the most eritical in terms of the quality of service QoS
and the quality of user expericnce Qol,

The 1opic of the disseriation is extremely relevant und well-founded, The dissertation fits
into the most dynamically developing areas in modern telecommunications. It meets the
mature need for effective management of mobile networks, Through theoretical analysis, a
camplex. experimental environment, and conducting practical experiments, the disseration
demonstrates that mtelligent algorithms can successfully sotve problems with the complexity,
dynamics. and heterogencous requiremments of services that traditional management methods
fail 10 solve.

2. Degree of knowledge of the state of the problem
The avthor demonstrates in-depth knowledge of modern architectures, standards and
scientific developments, 138 literary sources were used fo develop the dissertation, primarily
from the last 10 years, includiog key documents of 3GPP and O RAN Alliance. The text
containg. analytical and critical assessments. This shows not only good awareness, but also
creative interpretation of the material. The literary review is complete, up-to-date and
logically related to the goals of the dissertation,

3. Compliance of the selected rescarch methodology and the set goal and tasks
of the dissertation with the achieved contributions

The rescarch goals of the dissertation are relmed 1o offering a comprehensive
methodology for improving QoS and Qol, by integrating artificial intetligence (Al) into
network operations 1o oplimize their performance, Network operations based on artificial
intelligence are integrated into the Open RAN architecture. The tusks solved in the
dissertation are 1opical, related 10 the analysis and systematization of the architectural
eviolution of RAN and the transition, 1o open and virtualized architectures (C-RAN, VRAN,
O-RAN), as well as the role of intelligent controllers (RIC).

The tasks set are consistent with global trends and the real needs of operators and the
indusiry. Each task is completed and documented in a scparate chapter, which testifies to
geod organization of the work.

The comributions of the dissertation work claimed by the doctoral swudent arc
indisputable and can be classified primarily us scientific and applied science,

Scienlific contributions are related 10 8 new methodology for managing QoS critical
services throtgh Al in RIC has been proposed, which is a new dircction in © RAN, An
movative Fransformer modet lor anomaly detection has been developed, superior o LSTM
and clissicul approaches. Specialized models for predicting QoE and QoS have been cresied.
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The applied acieniific contribution (= the implementad real O RAN open source tesl nstwork. The
ML modeis are implemented 2s microservices in real network compenents (NWDAF, RIC).

Dynamic resource allocation has been achieved, which improves the quality of LHD
streaming by more than 40 times (from 6897 o |58 lost (rames).

Al models are implemented s real components (xApp, rApp, NWDAF micraservice),
and not just as Python seripts, The developed test network is a functional platform applicable
far further research. The developments are oriented wwards reducing CAPEX/OPEX of
operators and are of industrial applicability.

4 Evalaation of the publications on the dissertation work

The analyses performed, the proposed spproaches and the obtained resulls are presented
in a totul of 14 publications indexed in Scopus und Web of Science: | book chapler; 9
publications in interational conferences; 4 publications in international selentific joumals
with rank Q1 and Q2. The articles have a total of 39 citations in SCOPUS and 64 citations in
Google scholar.
‘The publications contain the most significant scientific contributions, which shows that
the results of the work, have received publicity,

5. Opinions, recommendations and notes

The disserimtion is writien af a high level, well-structured and demonstrates mature
rescarch thinking. combines theoretical depth with practical implementation in a real network
environment. The impression is that its author is a professionally prepared specialist und a
wellestablished researcher,

I the abstract. there are spelling inconsistencies and the use of "diploma thesis” instead
of "disserttion thesis”, which is probably a technical oversight during editing.

An opportunity for fulure developments is to consider the energy efficiency of Al-based
solutions, the resilience of ML models against adversarial attacks, ete.

6. Conclusion

Rased on the above, | ussess the presented dissertition work as eriginal and complete in
the sense of the set sclentific goal und related wsks. | give o positive assessment of the
scientific-applied and appiied contributions formulated in it. The national requirements and
riles have been met.

This gives me reason to propose to the respected scientific jury to award Captain Atanas
Vishov, M.Sc. the educationn! and scientific degree "Doctor” in professional field 5.3
“Communication and computer engineering”, doctoral program "Communication Networks
and Systems”.

15.06.2026 MEMBER OF THE JURY
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