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Current new 5G millimeter-wave (mm-wave) radio (NR) systems, as well
as future 6G radio access technologies (RATS) in the terahertz (THz) band, will
rely heavily on beamforming to combat excessive path loss. In addition, both
RATS are designed for the same inelastic traffic that requires high data rates and
IS susceptible to blocking phenomena. To improve service reliability in these
systems, multiple connections can be used to dynamically switch ongoing
sessions between the two technologies. The purpose of this work is to

investigate the use of millimeter and submillimeter waves for joint use.

PosrisitHeMo crajifo po3ropTaHHd CHUCTEM MUIIMETpOBUX XBWIb (MMX)
NR 1 30cepenumocsa Ha oaniit koMmipii MMX 6a3oBoi cranmii (bC) kpyrioi
dopmu 3 pamiycom Ry, (puc. 1), ne Ry € takum, mo OI0KyBaHHS Ha Kparo
KOMIpPKH HE Mpu3BoaAUTH 110 BiakmtoueHHs. [Topsg 3 MMX BC 3naxogutscs Tl
bC, mo xapakrepusyerbes pagaiycamu mokpuTTs Rr1 1 Ry, e mepmmii pamiyc
TaKHH, 10 JKOMHI ceaHCH, iKi 3HaxomsaThes Bcepeauni (0, Rri), He 3a3HAOTH
BIJIKJTFOUCHHS y BUITQJKy OJIOKYBaHHS, B TOW 4yac sk ceaHcH 3 Kbl (Rr1, Rt2)
MOXYTb 3a3HATH BiJIKIIFOYCHHSI Y BUTIAJIKY OJIOKYBaHHS.

& Ty AC

Puc. 1. Posropayra cucrema 6G 31 ciijibHUM po3mittieHHsM bC
MMX/TT 1.
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Bucora bC onnakoBa, ha. Bucora AC - hy. Cmyra nporryckanas bC MMX
1 TFH - BM i BT.

[Iporlec HaAAXOIKEHHS CEaHCIB € IyaCCOHIBCHBKUM 3 1HTEHCHUBHICTIO
Aa cec./c:M2. BBaxkaeTbcs, 10 TE€OMETPUYHI MICIS PO3TAILIYBaHHS CEAHCIB
PIBHOMIPHO PO3MOiIeHI B 30H1 TOKpUTTA MMX. Yac o0cayroByBaHHsI CEaHCIB
PO3IOAIEHO 32 €KCIOHEHIIAIbHUM 3aKOHOM 3 mapameTrpamu L. KoxkeH ceaHc
BUMarae mBHAKICTh epeaayi 1anux Ry Moit/c.

[lepenbauaetnes, mo Bci AC mMATPUMYIOTH (DYHKIIIO MYJIBTH3B'SI3HOCTI
[4]. OckiabKH OCHOBHE MOTIPIIEHHS MPOAYKTUBHOCTI B PO3TIISIHYTUX MallOyTHIX
OIpHUX ~ posropTanHax 6G MMX/TT  crnpuyuHSAETbCS  IMHAMIYHUM
OJIOKYBaHHSIM JIIOJICBKOTO Tila, PO3TIIsAgaeMo JaBI cxemu o0'enHaHHs: MMX
(MMX P) i TI'u (TT'g P) (puc. 2).
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Puc. 2. Cxema 00’eqnanHs: () nepeBara Hajaetbcss MMX, (b) nepeBara
HagaeTrbes 111

VY mepmiti cxemi Ha TI'm BC mnpuiiMaroThCcsi JUIE Ti CEAHCH, SIKI HE
3a3HAIOTh BIAKIIOYEHHS depe3 OnokyBaHHs. Lle BiamoBimae komy pagiycoMm Ry
Ha puc. 1. Pemra ceanciB Hagxoasats 10 MMX BC 1 3anumaroTees TaM, TOKH iX
oOcyroByBaHHS He Oy/ie 3aBepiieHo abo ceaHc He Oy/e MPUITMHEHO.

VY cxemi, sKiii HagaeThes mepeBara B T, ceaHncu, MO HATXOATh 3 KOja
pamiycoMm Rt , cnouatky mpuitmatorsest B TT'1r BC.
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Ti ceancu, sxi 3a3HaroTh BigkaoueHHs 3 TI'm BC B kximbmi (Rti, Rr2)
TUMYacoBO nepeHanpasisaoThest Ha MMX BC 1 moBepTatoThest Ha3ad, sIK TIIbKU
onoxysanss 3 TT'y BC 3akinuyeThes.

VY wmiii cxemi Oinbiie Tpadiky crnodatky crpsiMoByeThes Ha TI'n BC, ane
YacTHHA CEAHCIB MOKE 3a3HATH BIIKIIOYCHHS B PE3yJIbTaTi OJIOKYBaHHS.

Cecist, sika mpuiiHsATa Ha o6OciyroByBanHs B MMX bC, moxe Oytu
BTpayeHa B pe3yJIbTaTl MEepeXoy B CTaH OJIOKYBaHHS.

Xoya B IIbOMY BHIIQJIKy HE BIIOYBA€ThCA BIAKIIOYEHHS, KUIBKICTh
pecypciB, HEOOXITHUX JJIi OOCIYroBYBaHHS, 30OUIBIIYETHCS YEpPE3 CXEMY
MOAYJIAIIT Ta KOJYyBaHHS HUKYOTO MOPSIKY.

Axmo y MMX BC Hemae nocTaTHBOI KUIBKOCTI PEeCypcCiB, CEaHC 3B'S3KY
0OpHBA€ETHCHI.

Ceancu, sxi npuitasati B TI'm BC B komi pamgiycom Rti, Hikonum He
BTpavaroThesa. OnHak, y cxeMi, sKid HajaeTbes mepesara B TI'h, cecis, 1o
3a3Hae OnokyBaHHsa Ha TT' bC B kinbii (Rt1, Rr2), Moxke Oyt BTpaueHa Ha
MMX BC, skmo HeMae AOCTaTHhOI KUIBKOCTI PECypcCiB, MO0 THUMYAacOBO
BuBaHTaxuTH 11 Ha MMX BbC.
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