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Bodmyse0dgdol 9Eo3Hgs, dgLodegdgaros ogdos@ml 42.5 s 71 ¢3i. (IEEE_802.11bn). Wi-Fi 396Hdm
JB9E9dol  godmygqbgdol  JoMOMOO  SMYoos  3MIGOEFOM  M39dgEm 3900l HoMEGHowgdo,
LodOgf3gcrm IoT, M2M, Windows dm{jgmdowmdgdo, oo ¢gho@m®mogdobsmgol dos Loffo®dmm
9505¢0 1093360030l ) 3509em Jugergdo s Lbgs.

5G 560l dgbwmg momdol dmdow©Ho Jugao. 0go 0dwg3s BsdMsEgdsl 3MogdEH03wIWs® Y39wslis s
439woxmHol  9MHmIsbgmmb  ©ls39300Mgds©, domm  TmMoL  FobJobgdol, ™®dogBJdoLy s
9mfymdomdgdol Bosmgwom. gl GH9gdbmemaos  2063mm3bowos  dmbsigdms M@  omsero
LoBRJoM0m ooLs3gds. 1939 BOHWBZIYMBL B0 IYM3HgdL, TgE Lo0TgEMMdLL S Lbgs
wRO® Q599dx MO0 dmdLobmGgMdYOL.
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5G s Wi-Fi 6E/7/8 Jlgangdols 96:0mdero30 98mygbgdom (30060@vwo Jugero), dgbsdergdgeros
©O0EO GIN0EGHMM0gd0L, Lofo®dmgdol, Lobsmbbm 3mMEHJO0L, 59MM3MmOEHJOOL, LEBMYSMIdOHOZ0
053399M0L 530900, LEHOEoMbgdOL, Lo3mbEgOEGHM IMdIBYIdOL s LOZMEJYdOL LEOHME0S®
©OxMZ5 35050 LORJSMOM, VIO sYM369d0m, MLsROMbMgdom, bbgoolibgs ©sds@gdomo
RO 139dGHOOL  FmaLabMHgmdgdOL 25dmygbgdom s Lbgs. gl dglsdergdgeros 5G Jugerol
dmgdboo 365303M5(3000056 s sBg39 Wi-Fi 6E/7/8 Jlgargdol 0530909909306 gsdmdobsy,
31939 F9LoAEgdEMBSL 5B9gBL, Fg0ddbsL gB0sbo Fos BMbgEHOBoEO0L LOLEHYDs.

60 bgsslbgs Jugeols 4ogmmsbgds dgbsdwgdgeos dbmerm 0d dgdmbgzgzsdo, oy 5G Jugaro
939099005 3EobogMmo  Jugerol ,,50Mm30009090  SMJoBHIIGHWIOI0”  3MbGoyMEMs300m  SA
(standalone architecture), ®m39Edog ,,005 ©8MY3009d9wo”“ NSA (non-standalone architecture)
Jugeol  560Jd4oGgdGHIO0obogsb  oblbgsgzadom, Mmdgwoi 9393006090 5G  Goom  Jugwgdols
Lo3mbGHOMEM LogbsEobBs30sL 4G LTE do6m3msb, 5G (Standalone) ®oom Jugerol Logmb@®mmenm
L0gbs0BE0S 35300609dE0s 300306 5G JoMOMsE JugEwmsb. (Lwye.1)
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N 3 @D o

Uy, 1. “s003000909¢0 5OJoGadd e 3mbgogm®mssos SA (standalone architecture) s ,,96
©50m1)3000909e0“ NSA (non-standalone architecture) Jugemol sBgdodgddm®s, 5G  Jugamol
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3M6GOMEIMOL 0syM5ds

Jugeol sbgmo LEGHOMIGHMOS doomfgzs LogmbGHMmMEMm LobGHdgdol ©EgbGHMIoDBsgoOm, o3
398M0bsEgds 00530, HMA y4z9ws SA 3356dL 943l Mog30L0 3MbEHMMEOHO/AToOMZYE0, MOl botxbgs

9306905 oYM36905 IMFYMdOEIMGOL FMolb s bgds dmbszgdgdol MBGMM LHMSRO ©sdTs39ds.

5G-Ub (SA sddo@gddHmMom) s Wi-Fi 6E/7/8 Jugergdol goghomosbgds, sbg3zg dsmo gho Log®mEgdo
3MbGHOHMWOo s BMBI30900L 35sbsHoegds, dglsdwgdgeos 5G-b Jugarols 3mbEOmmEgmol s Wi-
Fi dJugew8o IEEE 802.11s 356393 0bsgool 3Om@Gmameol (Hybrid Wireless Mesh Protocol, or
HWMP), 960 Lol 93580 s 900 Laghmm 30bEHMm@gHdo 35900005690000.

LogmMOM 3MbEOMEgMHOL 364309330 sB939 b 0gmlb bgdMM3900 LHZHILLOZS 3BrIMYMHTIdOL O
36OMGHM3Me900L  JoMM30LmM30L. Fogooms© Imfiymdowmdgddo Time Division Multiplex (TDM)
MAC 36m@™3mmol ©sds@gds, bsgaws GMsoiowo CSMA/CA (Carrier Sense Multiple Access
with Collision Avoidance) 36m@GHMm3m@0obs s sBg39 TDM d900m©by ©sxwdbgdywo: TWT (Target
Wake Time) - bsdobbg 99030d900L @O (1dw9oEgdsl 5393l dmHymdomdgdl dg@Eo M
395@5MMb ,,dool* Mgs0ddo); HCCA (Hybrid Coordination Function - 30360@w)wo 300m0©0bs300b
1996d300; TSN (Time-Sensitive Networking) - @6 molbsdo d3mdbmdostg Jugaro s bbgs.

Logmomm 3MbEHOMEOL Mbs Jmbogl glodergdarmds s BgdsMm™MZs MMI 25dMm0oygbml 99390
36MHMGHM3M900 > BbdE0gdo:

MAC Layer 360@™30M930:

e IEEE 802.11k (Radio Resource Measurement) - 53»™390l bodgbmdem Jugagdol dmbssgdgdl
(Logbseols bLoddEs3MYg, IGZ0MOMZ5); TMFYMBOWMBLL gbdoMgds Lo3gmglim  Igloggolio
Jugaol s6MBg35d0; 56 {y39dL 999000905l 3060306, Foacsd Bogbol dmbs3gdgdl ™A Lbbgs
3OMGMIM90d5 gb go53900Mb.

e IEEE 802.11v (BSS Transition Management) - 5d¢93l 693m39605305L dmfgmdoemdsls «939maqls
Juogbg osbslgEgws©; 0dwrg3s roaming-oll M3GH0ToBOE0L LB bsMolbol Jugwol
©53™M3990m; byl MHgmdl MglyOLgdoL goadobal v39mal 353806MBY.

e 802.11r (Fast BSS Transition (FT)) - m6b3qwymal LHMexg goosmmgsl, Mmd dmdbdsmgdgerds
396 39959B6omb  §9y39@0. MbBOMblgrygmaly LHMsg roaming-b (396mzgML) Access Point-gdL
dmeol;  59306090L oBIbBHMdL o F9539MHbgdgdl IMHYmdOWMBOL goosR0gdoLLls; vy
sboo Jugeo 993900905, 85906 FMFYMOOEIMBS 25OEOL @S dzgo FJgmgds 0dwgds. S
36m39LL bdoMs gdobosb client steering 56 network-assisted roaming.

Application Layer 36m@m3mgdo:
e Wi-Fi Multimedia (WMM) - go@@®53L @5 3000600393 gdb 960Fgob GHMoxo3l (30gm, bds); o6
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09393 99960009090L, FoM58 59306093 (379100 Jugerol B9gImddggdsl QoS d9Jsbobdgdom.

e 802.11ai — Fast Initial Link Setup (FILS) - U{Osgo 0393006093l  dmfiymdormdsl
(39BL53MMMGO00 Lok s LogzM3990d0).

obgmo Lobol dmfygmdoermdgddo (IoT, M2M, Smart Phone, Smart Devices ... ), 6m3g9dogs
©58399dbgdos Tos 6 Android 3ers@dBm®dgdby wbos Jmbogom gosdEHom®gdmwo dmdowmemo
9mfymdowmdgdol dsemngol MDM (Mobile Device Manager) 36063990 9b6mblgumymgs 96
d9L50530L0 MFYMBOOEIMBOL FoMMZOL FOIMAEMSTME0 MHBEOHWB39WYMes, CMIGEoE Fglodwgdgeos
3°0096Omb  bgwom b b3gEosw®o  3wsyobol (Plug-In - 3Mma®msdwnwo  MHBOHMB3gymaol
3033mbgbE0, MMIgmoE s8sOMMIOL sOLYdIMWO 3OMAMITMo LoliEgdob G3mbIEoMmboeyHMd.L,
LolGYIol bgesbens dggdbols goM9gdg) godmygbgdom 93GMIdGHMMs©, GmEs gb dmfymdowrmds
9dmbg9ds 39Mdm JugErol sxkIMZ0L Bmbsdo;

390G NMH0 3mbGHMMEIOH0, Yy39ws JOMOMIO 3MMEHMIMEGB0m s Bb3solibgs 3GMAMmsdme
OO Mb3gwymxzgdom, 0dwg3zs  LsdMegdsl  Q9B0WEHMME  Jugwol  dmobmazbgdo  3938060L
boGobbol, Ma3egd9gdol, 3OO0MMOEJBHIO0L s b3S dmmbmgbgdols dobggzom.

5G-b s Wi-Fi 6E/7/8 Jugargdol 9o Loli¢gdsdo 45900056905, dmombmal sbggg SDN (Software
Defined Networking) 894dbsl o ogMgomgg BoMm30l  LoLEgdsdo  sMOEb3oL/doEbyol
(8069 BH90D5300LOMZ0L) O JMH0BO IMbsEgIIMs BsBOL T5EHYO. (bw)©.2)

Wi-Fi Controller Diagram

Private 5G Network Controller Diagram
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Campus Network
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802.11 non-real-time frames
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i \L/ M

\Ll/ s
= <
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Iwu less network g
g )
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Lbm. 2 259000056990 5G s Wi-Fi Jugergdols 3mb@mmerg®ols oosg®sds

5G-b o Wi-Fi 6E/7/8 Jugegdol 9o Loli@gdsdo 259000056930L sGJo@gd@uds, bbgsmsbbgs &odol

JB99dolm3ol, dgodergds  bbgoolbgs o0gmb. gl 3M30YdIMWos  3Mb3MgEH Mo  Jugerols
560869 gdsbg s 50b0dbMEo Jugaegdol M30MEIuMdIdDY (L. 3)
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doGomao Jbgero/Core Network
(SDN/NFV, Slicing, QoS

management)
Y Y
5G RAN Wi-Fi6/7/8
(39692 Jbemo) Aps
Y Y
IoT/M2M AR/VR/VolIO
Robots, AGV Streaming

. 3 30060 Juigeol sOJodgdd@s

d0M0MOEI© 300600  Jugwdo  3mdd0boMdMwo  sOJoBIJBHMES  Bodosgdsl  0dwg3s,
Ubgoolbgs BHo3ol GHMox030 obsfowgl Tglodsdol Jugwgdby. dsgsoms: Wi-Fi 6/7/8 -
399m0ggbgds  5MIBEVOWNMO 96 T 459EHMMBIM0s6MdOL TJmbg oMy 53¢035300LmM30L,
bomn 5G Jugro - ©@odso  ©oym3bgdol,  Fomoeo  Lo0dgEMMOOL S MBIGOMbMYdOL
393006M900Lm30U.

590l 49m35¢0olfobgdom bbgsalibgs LEgHmdo s Lbgoalbgs sbodbvmgdom godmyabgdolismgzols
d9L5d9gdg0s Lb3oIlHZS 3bFB0AMM 300l 30dMOUYEo JugeEgdol 89ddbs. dogowoma:

o LofoMmBmnm  ao0gdm - IoT  dmfjgmdowmdgdo  googhomlb  Wi-Fi-bg  bmwm
93690 gdmds ,,30BOMWs  GYwn3gdods“ (Digital Twin) 00wmdomb 5G-bg (odswo
5436900l Inmnbm369300sb godmdobsmy).

e LodgoEobm sHalgdwgds - 353096@0L IMboGMMObyo s dowosh dsmsero bsGolbols
30Q09™ 3553995 5G-Bg. bergwem Wi-Fi-Bg - 0585360901000 3m6OE5@GHvIo 3mfymdoermdgdo.

e 5960m3mMEG0 - Wi-Fi 7 - 93H53609d0bm30l, bonwmm 5G - Lsg@mnbggdol dmbodm®mobyo s
LoOoL3ghYMHM/B304530M FoMM3o.

30060Mwo Jugeol bbgoolibgs sMJo@gd@Mgdosb Eom3g asdmbogmaos olgm sy0wgddo
om0 93905  OMYMMGOOBSs: 3939 0mo®  BEBO0Mbo, Bogmbig®@m ©oMdsbo, EIbGHMsMMO
9m9gbgdo s SBgmo B30l 5YOWYd0, Bos3 JOBLOZMMEMGO0m 093¢0 BMIBIMYOIO
dgbodsdolo 09300  Lb3oslbgs  ,,3330000°  dmfymdomds  4sblsbOzmwo  OMOl  go»
0mb5339000d0, bobaMderogzs®, JOPMOOMNMMO© 0geHol mogl. sbgm 5P gddo  BobsBLYIMO
035¢BsDBOHOLOM 56 5HOL M93MmT9bEOMGdIMWo JNE0sbs© 5G Jugwrolb 56 dowosbs Wi-Fi 6/7/8
JB9E9d0l 52905, MY LY 9RO GIT0 OMOL 450339 dMbs339mTdo LyFoMHMs oMol
g39ws  Lobols  dmdLobm@gmdols  gofg3e  Lb3oolbgs  393006M0L  356539BHMgdols s  baolbol
dmnbm3zb900L Rsmgzwom.

3L 5QPOWGdTo Yzgesbg Mm3BH0Tow M0 A58Mbs35wo 0dbgds 300Mm0EMo JugEol s39ds, Lo
d9Lsdegdgemo 0d69ds yzgams 3m@GgbEorIMo dmmbmzbowo ImALobwmgMmdol dofitmgds, o139
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LEOMEo Imbg@obsEos Johgmwo BmALobMHgMdYOOL Lobsgwme. dsgowoms@: oy 5G Jugarl
399496905 5G  9mdOwImHO  5dMbgbBHYool  IMALobYMIMOOL  3OMMdEgds, Foom  JogH OO
3993 5MMBM05B6MdOL  FMbMzbol 9dmbgzg30LsL, 39BGH®IWNH 3MEEHMMEML dgyderos sLgmo
9mdbdoMmgdqd0, OHMIWGdIOLmZoLsE  Fe35M06  39300MH0L o0 ASFBHIMMBIM0DMDs
d06M0mMOO© 09)bg09b 5653M0GH03MW 53103530908 (6530gds@ LgbloB0MMO 5M0b oymgbgdsl,
MbsRMMbMYdsl s Jugerol (33¢P0WgdgdIMb F0FsM™m) TgbodErgdgeos googmmb Wi-Fi 6/7/8
JuobBg s 99539 OML Jugaol M3gMOGHMMTS FgobsMBMbML dMmIbIsMgdEOl 0©IBEGHOBR03ZSE0S
3900pMdo dmALobMHgmdOL Lgslirymol sdoibzol dobboo.

153360

30060©wo JugEgdol 539000 JBsdEgdYIE0s JNJWO MOYO 3MIMdGIGOOL A9SFMS, MMIGEO3
LHOOBI©O 0BOEYGds FMmIBAsMYdgdol TbOOPID L MRGM FHBIMO FMNBM3BOEGdId06
3°9m80b6s6g. oMM 0DBMEIds FMfiymdoEMdgdol 35380MOL BsMOLLOL, Fy39EHMdOL ©s
2396096300900 bgedolsfizmdmdols dmmbmgbado, 2sblszmmMgdom dg3Mo Lbgsabbgs sLgmo
bbb FMFYMBOEMBdGIOL GHMO® 5ROWDBY 36306 SE00LSL.

30060©wo Jugergdol JoMOMsEO 306 ILMBYB0s: M3EH0T0DsE0s; GHMIR0Z0L 53BMISGHEOO
0oBLOMYBY; B0 FgdbmEMy0gdol sdsEgdol BLodsMEH039 sTsEJOS; WI(33d WS 3MBGHMMO,
6903 ©oxdbydwos 39330600l [aME0wo-F9OHEH0wmsb end-to-end JogMszosby; Wi-Fi-ob
RoOOM  bgedolsfzmadmds; 5G-0l LsodgEMmMds; SO  ©oYm3bqds; OxRIMZs; TMbo3gdms
95050 boBJoMg; Bowowo 109330039 s bbgs. L. 4

39630 5G WiFi 6E,7,8

* MbORGMNbMYdS ¢ 9mb539ams dosero ¢ BoEd EIBIMIS
* 35609 ESBIOZS boBdstrg * m39M530900b
* 5050 d9ym3abgds * 95050 bodsGH03g s
¢ LIR30 35IGMNZS 299)5OMBSOHMdS 356035
Jbgegdl Bemcob ¢ Bsmoobodzz®ogg ¢ AbIGEIFIHOWwO
9mfigmdowmdgdoly
bgerdobsfamdmds
1330 SOLgRNE
bobi393900s6
FMBsmds

Lm. 4 308600 39MdM Jigergdols JoMOSEO MBOMIEJLMdO

g Juggdols 5905l XJORIOMOO  5J3L  SbY3g  ¥93M0  IBMIMGDS,  OMYMOO(S:
»6039OBsM0  3MBEGHOMEMOL  Fgddbs;  omBoomwo  Lszombo  MHMIGEoE oIl
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,»353060L“ 53MBoEHMO 250mygbgdoLsl IMIbTsMGdGd0B Lomsbsm 6JBMMZ9dOL 5Gd;

306360930 369 o gdgerol [aligdol o33l (JoM0MOEE Lblsslbgs wogbBoMgdemo
@5 3M5E0(396D0MGdIMo LobJoMmYJOOL Fodmygbgdsby); 0lgmo 3MHMEMIMWOOL, LEIbEIMEHJOOL
96 3OMAG59M0 MBOHMB3gYMROL 458mygghgds MHMIGOE KOO 56 5MHOL LEdMWMME JOWIIO
Qs bbgo.

LodMEMM  ¥sddo sbgmo  30d0MH0EMWO  JuggdoL gL Fo0bg 8930  M30MOEJuMdS 9gbgds
LEHBIOGHWM 5G Jugwmob s (Fow3g AMI 39Mmdm 96 Loxsdm Wi-Fi 6/7/8 Jugargdmsb
8005600 9d500.

300600 Jugugdol 539000 (39-5 Momdol (5G) s Wi-Fi 6E, 7-ob Jugegdol 4990m0569000)
d9L53gdgE0s YO MOYo 3OMOYIGOOL A9OFMS, OMAMMOES: FMfYMdOWMdJdOL 3538060l
boobbo,  MfyzgBH™mds,  9MbGH0MgdMmo  bgerdobszomdmds,  Mm3EG0dobo30s;  BHMOR03ZOL
933™MT5GHIO0  B3WBLOMGDdS;  393806M0OL  MLsBOMbMYds, Wi-Fi-ob gsGmm  bgandolsfgomdmds,
05050 358@O65(I056MBS, VIO Y3690, LHMSxRO 250sM™M3s Jugergdl JmEmOol, IxMZH;
9mbs39005 Jowao LoBJotg; oo Lod33¢M039 s bbgs.

308mg9690900 EOGBIMOGTIMS

1. ECMA 368, High Rate Ultra Wideband PHY and MAC standard, 2007.

2. A. Kashyap, S. Ganguly, and S. Das. A Measurement-based Approach to Modeling Link Capacity
in 802.11-based Wireless networks. In Proc. ACM MobiCom, Montreal, Canada, Oct. 2007.

3. D. Mills. Internet time synchronization: The network time protocol. IEEE Transactions on
Communications, 39:1482-1493, 1991.

4. A.Raoand [ Stoica. An Overlay MAC Layer for 802.11 Networks. In Proc. ACM MobiSys, Seattle,
WA, USA, Jun. 2005.

5. https://www.manageengine.com/mobile-device-management/how-to/mdm-configure-wifi-

settings.html#configure wifi settings
6. https://en.wikipedia.org/wiki/IEEE 802.11#: " :text=IEEE%20802.11%20is%20used%20in,network

$%20with%20IEEE%20802.11p.
7. https://en.wikipedia.org/wiki/IEEE 802.11s#: :text=802.115%20defines%20a%?20default,approach

8. %20and%20tree%2Dbased%20routing
9. https://support.apple.com/en-ge/guide/deployment/dep5370d089/1/web/1.0#depbelf8cc5b
10. https://support.apple.com/en-ge/guide/deployment/depbdefcalfc/1/web/1.0

69


https://www.manageengine.com/mobile-device-management/how-to/mdm-configure-wifi-settings.html#configure_wifi_settings
https://www.manageengine.com/mobile-device-management/how-to/mdm-configure-wifi-settings.html#configure_wifi_settings
https://www.manageengine.com/mobile-device-management/how-to/mdm-configure-wifi-settings.html#configure_wifi_settings
https://en.wikipedia.org/wiki/IEEE_802.11#%3A~%3Atext%3DIEEE%20802.11%20is%20used%20in%2Cnetworks%20with%20IEEE%20802.11p
https://en.wikipedia.org/wiki/IEEE_802.11#%3A~%3Atext%3DIEEE%20802.11%20is%20used%20in%2Cnetworks%20with%20IEEE%20802.11p
https://en.wikipedia.org/wiki/IEEE_802.11s#%3A~%3Atext%3D802.11s%20defines%20a%20default%2Capproach%20and%20tree%2Dbased%20routing
https://en.wikipedia.org/wiki/IEEE_802.11s#%3A~%3Atext%3D802.11s%20defines%20a%20default%2Capproach%20and%20tree%2Dbased%20routing
https://support.apple.com/en-ge/guide/deployment/dep5370d089/1/web/1.0#depbe1f8cc5b
https://support.apple.com/en-ge/guide/deployment/depbdefca1fc/1/web/1.0

Logdo®m39emb LogHmedm@obe Mboggdlo@g@o x0v)-b 0bGHIMOLE3WobMmo Lsdgrboghm gMbswo 3.2 #1
GEORGIAN INTERNATIONAL UNIVERSITY GIU THE INTERDISCIPLINARY SCIENCE JOURNAL VOL. 2 N #1

Development of issues of combining 5th generation (5G) and Wi-Fi 6E, 7 networks
in a hybrid network

Mikheil Jgamadze

Doctor of Telecommunications, Associate Proféssor,
Georgian Technical University,

Tbhilisi, M. Kostava 77,

+995577721199; m.jeamadze@gtu.ge

DOI: https://doi.org/10.61950/giu. 1.2025.9307

Abstract

New generation mobile 5G, Wi-Fi 6E and Wi-Fi 7 networks, as well as the next generation Wi-Fi 8
network, are increasingly becoming mass used. Both 5G technology and Wi-Fi 6E/7/8 have their own
advantages. New generation networks can enable various devices, depending on different connection
parameters and different requirements of the user or device. For example, such as network security, low

latency, high data rate, etc.

This paper discusses the possibility of combining modern networks and, through such networks, creating
more complete data transmission services, which will be individually tailored to the requirements of all
different types of services. Also, one of the main advantages of these networks is the presence of an
internal monetization system, which allows the creation of different tariff plans/packages within the

network individually.

Keywords: 5G SA (standalone architecture), 5G NSA (non-standalone architecture), Wi-Fi 6E, Wi-Fi 7,
Wi-Fi 8, Time Division Multiplex (TDM) MAC, SDN (Software Defined Networking)
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