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2- Internet service provider
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3- Artificial intelligence

4- Cloud computing
5- Virtualization
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1- User Equipment
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2- New Buisiness
3- Core Business
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6- Cloud RAN

7- Virtualized RAN

8- Software-Defined Networking
9- Business to Business (B2B)
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4- Smart Cities
5- Remote Surgery

|
NG90

fanavari hamrah

SHulo (s saalibiad m
\FeY ol
i 5 los

W\)DP




SR gy 5 3 )l8 ;S g 05l oo o7 50
O 3L dS (G055 5 pu Al o 5l 48 Slaidal 0y
g 3Lasl )] S Il oS oo Sz
Jo 3048 8 T ool 5 53l s
0357 Mo Cwsloaid gl g ol (S pol>
o g o (5,105 ke, 0oLl o Lol 10T
‘0)9.4&_1‘)0 L‘h)y‘f“_}“—a ...\_'r)lb L(b)y‘).s‘)”))l_'aﬁb‘
F905G ga-g0 0.0 sloul gla i 2 4l
.o, S STl & jaodyonls g, dan g auls
ool gl cplogisolonl by S e 45 o
il 1 gy LS Lo 5 > 0 ds.05- 3 sod
d pai5G. QS jsslicing (s ,5Ls L Do el
e sl lies (Sl gy 1= 052 995 s
sleslice calises slajls ol g og anles gl iais
1989lg0 iz Mol.ai aalgs ool wl gl aie

o8 isles yo o Jlie (ylgie dy 0900 i iy 254G o
LMEC 4,25 Jslol y e a8 ,¢ 10 Lo e Jlual CalSUl
Sl (6 i Az a5 oolo s B S ageskag
D02 GLag )glid s (158 gl oy 0,5 ol
EUINUREN =P T, U E | Y I SRR SR ¥ NV
o s 590 dnogs s LaniLs (pololoml o alila il |

alcs oy o1 Lol S e
TV 5l sy el 48 5
ASCilbasgiegbee mlananlicaulon, S
5 B a3l 025 9Ll olS s il
b e el il g g > slean ;e
4 (o) oy 095 (2 el £9-d90
0393 (53l il 595 golaidlp g5 Lad 5
2551 Rl Sl iz slags,5kd 9, IS ale
a5 olag a8 ale ;s plos Yol IS o L
s b Sy 02l 5 sl W Sy, 515 5511
U055 NS slo plg i 095 0w jlas el 4531
Sl (plo I 0y > aS laSs . wiled e (g ,4L8 5
558 9 AL &35 e ¥ sl Lojls oS
drwgs sl el ] S 0L cdgs s Ledibl
BG (g jlooliy (gl il sod sLisla IS S, L5G

11- Quality of Service
12- Multiple-access Edge Computing
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10- service oriented
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13- eband
14- Free-Space Optical communication
15- Remote Radio Unit
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18- Passive

16- Reconfigurable Intelligent Surface
17- Active Antenna Unit
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19- Active
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3- Base station
4- 4th generation
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1- Groupe Spécial Mobile Association
2- 5th generation
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3- Down-link
4- Massive MIMO
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2- Artificial intelligence
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Data extraction,
Coverage and Traffic
analysis
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Delineate application
scenarios (e.g., schools,
subways, businesses, low-
traffic sites, etc.)
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observation *
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Configure parameters for
activated or deactivated
functions by scenario and
time-span
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7- Operations management system
8- Long short-term memory
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5- New radio
6- Physical resource blocks
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) Data acquisition

@ Data processing @ Scenario identification

Data cleaning

Performance o Scenario |
' data MR/CDT /building/aggre- classification
. gation/filtering
Network
Managements

A
-
Traffic
Forecasting ’—[ Al Platform

h 4

Set ES Thresholds
: Setthe k5 | based on KPl and [«
g ® ES Strategy Time-span ES goals
Execution Determination of @ Thresholds
ES Time-span determination
BS KPI Yes

W @ Feedback and
Optimization
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9- Chengdu

ENERGY SAVING (kWh / SITE)
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Basic functions  Traffic forecast Service pilot
m=m ES kWh ES Proportion
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Traditional AAU New architecture AAU
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Coverage Baseline
DL+3dB T
DL throughput rate
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at edge area
UL throughput rate
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12- Throughput
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10- Acrive antenna system
11- Xiamen
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4- Beamforming
5- Signal to Noise Ratio
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1- Massive
2- Multiple-Input—Multiple-Output
3- Non-Orthogonal Multiple Access
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8- Deep Neural Network
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6- Angle of Arrival
7- Alignment
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13- Blockage
14- Coordinated Beamforming

15- Uplink
16- hand over
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9- Multi Arm Bandit
10- Link Budget

11- Vehicle to Infrastructure
12- Recurrent Neural Network
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Coordinated BF and Blockage
Prediction

ML Applications in

Angle of Arrival Estimation
& Optimal BF

mmWave
Beamforming =

Beam Selection for mmWave-
NOMA Systems

BF for mmWave Wireless Power
Transfer

BF Design (Unknown Users &
New Heterogenous Networks)

aljod

I
(5J)9L9

fanavari hamrah

(el (505 saalibiad

VY g
JETTP

o 30D
5>

&)

ve



Yo

7 g 0 S Sl e tn o5
00licia 45 E o NOMA (glo il 552 02,15 skinog 5 5
(it At 4 Wl oo eBle (6 250 (sl 5501 5|
09,5 (s lazme SV 5l (6 )l 5305 SeaS L 2l
ol ailos Sosli_wlk-means o 6301 INOMA o -l IS
AraZS Sl (95 o0 (eiared S Ginog S, (L) l8 wenlie
3,5 oolaiwl Gras omac 4SS INOMA (g5 L 1o g5 dio
A gl 3L 0,90 QOS™ glite Lol 1 jo ] 5ol LG
P E5b 5=l w35k o5 Sl ln ) Oly parass
41,3 ploxil lision §l 6 om0 e [A] ols plonil e
S by a0 )50 glo il e o ] il el po

sl i8Sl Bazgis ge oracaSl

JUES! sl ST 3o Wil o atle (6 2T 3k sl 55l
LS 0 s (6 o g g0 DL | 0 HOWPT™) s o
00355 oSy (gl (N SST S Ul i ol o
5,5 sl "DNN gRandom Forest 4 55! 5lesli il
e gy eiTred [ﬂ]xlaalowg Olgs srods 1.5 e
2 5 o S b5 S (o e 50
&y ogish 655105 555k8 5l by, (nl o oS Conlontsslprivy

el o olizl 1L |

S MIMO .l glanc 1o ity 55 slooind IS5 (28,
ST 4y 5Ls a5 Cwlodiomy oo i (g 5luaig alivs

g jLw ;0 JSie ol o VU Slewloe a0 b (6 slwdie

21-Non-orthogonal multiple access
22- Quality of Service

23- Wireless Power Transfer

24- Deep Neural Network
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17- K-Nearest Neighbors

18- Support Vector Machine

19- MultiLayer Perceptron

20- MUItiple Signal Classification
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Reference and Scenario Objective Machine learning methods Main
Downlink hybrid BF Efficient hybrid BF design KNN Achieve the target BER at higher data rates.
Multiuser SIMO system Beam selection using ML/DL based AoA KNN,SVC,feed forward DNN, and MLP Near sum rate and classi accuracy results to ES.
High speed trains Fast beam scarching with low latency at high speeds RL, upper bound (UCB) Proposed scheme can achieve th ical limit.
MISO system Beam alignment and tracking RL, Bayesian MAB Faster learning rate.
Vehicular scenario plus LIDAR data Beam alignment and tracking DL, DCNN Efficient ion of mmWave v2I links.
V2I situati Beam sclection with low latency DL and ‘methods 99% of can be achieved.
Vehicular scenario Intelligent beam/ channel tracking LSTM model Accurate of CSI with less overhead
One user moving and served by N BSs mmWave blockage prediction/ handoff requi Deep learning, RNN | blockage/ handoff by 95%
nmWave dinated BF High mobility with reducing latency overhead DL model that predicts BF vectors High data rates with adaptation to changing envi
Uplink mmWave Beam selection using AoA Multiclass classil KNN, SVM,MLP MLP outperforms both KNN and SVM.
mmWave antenna array Esti AoA for radio waves DNN Computational ity reduction compared to MUSIC.
MIMO channel Predict CSI LSTM and GRU Reduce channel and pilot overhead.
mmWave BF Select the best BF technique DNN Improve BF performance.
Multiuser beam allocation Beam allocation DNN multi Achieve 91.6 to 97.7% accuracy compared to EX.
mmWave user allocation and handover ize user-BS time after handover MAB Enhance handover decision and network performance.
mmWave blockage predicti Predict blockage using RGB image of the i DCNN Enhance handover decision.
SVM based BF Reduce ity of calculated SVD DNN Reduce ity and enhance performance.
Beam selection Select primary and redundant beams Iterative random search Improve handover.
Clustering User clustering and PA in mmWAve-NOMA settings K-means Improve user clustering with low
Pilot Pilot attack detection in mmWave-NOMA SVM, ELM, LOG 100% to 95% static and dyunamic detection rates.
RRM (user association and PA) ize the system’s EE under different i Semi-Supervised learning, DNN Higher EE with low i
Inter-Beam Inter-Cell Interference Mitigation User ation, inter-beam PA in mmWAve-NOMA Q-learning 30% sum rate enh

Wireless power transfer (WPT) Enhance the power transfer efficiency Random forest, DNN Improved performance and pblack accuracy.
Hybrid BF/ ini High ission capacity with low DNN, self supervised learning Higher BER performance.
Blind beam alignment Blind BF with multiple BS and users DRL Improved i le data rates.
Hybrid precoding Effective hybrid precoding with low complexity DNN Higher performance.
BF in mMIMO HetNets Efficient BF technique DNN,RNN,MLP Higher weighted sum rates.
Beam selection in mmWave Hetnets Develop efficient beam selection design DNN 95% accuracy.
Initial Beam Alignment AoA Estimation DT imp of the rate.
Hybrid BF in mmWave. Find the BF that maximize the achieved rates Autoencoder 60 - 70% gains in rates
Modeling Blockage Loss Robust BF using statistical Blockage modeling GMM Better of blockage effects on users
ae . B ‘a . . S - e
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1- Reconfigurable Intelligence Surfaces

2- Intelligent Reflecting Surfaces

3- Electromagnetic waves

4- 6th generation

5- Cell Free Massive Multiple Input Multiple Output
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Surface with reflecting elements

(b) Large Intelligent Surface.

12- Large Intelligent Surfaces
13- Mutual coupling

14- Correlation

15- Microstrip antenna
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6- Artificial Intelligence

7- Internet of Everything

8- Channel

9- 5th generation mobile network
10- Access Point

11- Base Station
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17- Line Of Sight

18- Positive Intrinsic Negative

19- Field Effect Transistor

20- Microelectromechanical systems

Tunable reflecting element

DC feeding
via hole

PIN diode
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16- Codeword

Equivalent circuit of PIN diode
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ON STATE

The two phase shift states
are generated by
controlling the ON/OFF
states of the diode

OFF STATE

(@
Unit Cell Design Parameters | Dimension (mm)

Wu 25.85

Wi 12.51

Ly 12.51

Ws 548
Wp 0.7

Lp L5

[¥]oT slalol oa 4 RIS Jghoo G 5l o les—0 J<io

o yassilula gl i doboleelas & 5 1 3F S

w | b oo & -

& ‘"f;,,,!‘ & A & X Ai . L4 A C«SL})OJLKM‘SBJ)JMLJOJQABLWSJ&IW)JTE
Y RS ’\ \\\ ‘,‘mmﬁ ! s P B
A A\\\\\\'vl ﬁ’ L P ’\\’ ! 7 . A5G o0 03w
S i.p o EE FABD 5 i Wl o PIN (slaogys Sazrdgms (8 8
AH m\\‘ N I D WYL SISO I SO TN

- w \ 5 . Ll s et -
i I o m‘ rfeere ﬁ’ l JUE T gaan Lo )5Sz S e ploj cnl oS 02
Ly )é‘slgﬁmjby..\m‘?u_ml ML!‘SL:.A 05..\})0450.:_.»‘53

) Uk sision (o) Downiik ransmision

[f']b.ﬁg;wl.waﬁ,;ﬂgwg))bleQR'SG},UB}'O)U&M—VJ&&

g 58 5™ 9l 8 oo 99 0RIS 5 551 (LY S

azio Jolo SO0 S 5008 cad ol o JUSKw by o

ol 0o 0010 ialed 5 588 el oyl slal ol yoor RIS
aS o5l e )] J S Ca RIS (555L8 Koo vpe i
‘s‘o‘nl.‘?ull)qu.quo..\ﬂ.:L CBA‘}:[SMIC,‘P‘D)YUM
03,91% JSs ;o RIS siaisgn lmao 705 o 5l oles.ans

JL‘B):.CMg(}w‘ﬁw)o)Jw)J&ijé)édu‘96n RO PR
22-uplink
23-Downlink 21-Coherence time

e VCC

Antenna

| |
ao]o1]02| @3] 04| 0s|as| o7]

Shift Register

GND o——

FIRIS Slorivo S 5lae 3l lei -5 Jbo



Channel coherence time
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(a) Semi-passive IRS. (b) Passive IRS (in the uplink).

[FToLis SS9 3 o yot ds Jlsd yui () g Jleb i s (@) Sloe Il 93 53 IRS L RIS cilomivs (555,50 -A S

IRS 2 IRS1
IRS

D

(a) Single IRS (b) Two cooperative IRSs

[F Jabiis 4 abiis bLs 5 3 3 IRS L RIS coloeius 51 05l iz el 93-4 Ji

@ ?\%
Ui

BS

NOMA User Cluster

a) UAV-assisted RIS system b) RI ted NOMA i ¢) RIS-assisted PLS communications

‘ RIS Contraller

———— = Encrgy Flow

——» Information Flow

d) RiS-assisted mnWave it ¢) RIS-assisted SWIPT

[é]o.\;{TM@ Qb.gl:'u,_sLmA.if.&,_sLm&s)gUé).)lRSlgRlS._5.1.2.7';4&51.53).3)[5—\ . IS




P

Type 2

[ W H
(R () (] () (RO

(1) () () [ (D
(] (1 [0 T (D ]
[ [ [ [} (A

[ M HE]

Energy storage
device harvesting element

RIS controller

Ol Jats o ey blhisee blog I a5l 5 den
Sox S 15 099000 (65 3l o8 B L st dialig Ly S0
5100 o s st D e e o1 65, il
SOOWET™) s 2 5300 4355 8 Jil g, 0l sl 69 00
Sl loaSad 53 5L ol 505 Byb (s g05 (59l
Slapias 3 [Flail 2o (6G anle) iz sla s s o
L, SWIPT ™ (55,3l g ools Jlail asoz Jud a2 o plre
ok ler sloadools yigled 35V + JSCo joaS cuils panles
40005 oS ilgi o 5 Ll Rl RIS (65l iy g0 oS
Eloris ko (gl sl aiz VY S 0 bl s
ooy isles 65yl i g ledbl il o ¢ Jlo )l gz 0RIS
90300 gl glaie pate £45 90 priim 045 b len Clons
SLI-RIS Clxis 59 plag] pledez 09254 50 )15 65 5
MieeMalS g5l gonls polic ) o5 jo.am0 oo L]y salises

ST 5SS,

24-Internet of Everythings

25-Wireless Energy Transfer

26-Simultaneous wireless information and power
transfer

Wireless energy

==

Information
reflecting element

o 0[]0 .5 B oslinul s g0 g (b A JS Bllas
2,5 IRSLRIS Slio (55, 2 (@ JS2) Jlad o e
Wlgi o BS ay g3 S oluill, 28L y0 JUSKw aS o0 5924
Om b 90 bl IS o o jle arams e 3L 5155
LY Slewdas o lgs 0 a5 0,l009>9BS LURIS Glas
o 50 Sl 3 aims bl gy JUSe o o
RIS loris 4B a8 b Sy bl ) Sy b JS2) Jlab i
o rla ba e Lo Sign 0)l0 3525 p3¥ Sloslais e
3,5 31,550 Ll S5l ons ools isles A JSs o el
1345 s sl sy S e (cladSs 13 Aiaign Slomivo
S5 3aeRIS aiz b o 5l ol oo e oy e b5

3,5 oolazwlq
9t ilides glos )5 5l (pialed o a1 g ) e sla St
jcx.ﬂwsg Ol ploe gloas i slag,5ls 0 IRSLRIS
iz ladazma slacuadse o Lo lo )85l 5 elS oles
cployS ool lay sewlaS 6 500 ppe S5 aims oo L]
6 i 0gy 50 JUATIBG s S ples (ldpptincnn jo a5 o]



b slply ey e lagl sl aysag
3,5 o)Ll oyl lg sodS (6,500 e 4555008 3l s
Qb oo 2o RIS jloslaiwl b aSds b 50 a5 canl )
SaSt ;085 ) e (S RN F USS o ileanct b
5l oo ot sl (BG 0sle) dgar (o L s ot ol
Uil 391 oS o oaml e a5 byl [Y]ams o yLis]
oo fal 220 e RIS Slrio 59 2 polic sl
S 0,5 0 )Ll T brty] 10 g5 (0 o (6,500 oo sleme
oalie VO IS5 50 .08b 2 (SNR™) 555 as LK lg5
39 7 7ol S Gl 31, 8L S SNR l5an a3 o
b oo il lllio

120

100

@
o
T

Latency (ms)
[
o

40 -
20 - I Vith RIS
[ RandPhase
[ Without RIS
o

20 30 40 50
Number of RIS elements

GRIS jolic 31as5 s 3 4 55 5056 O jae dunglin -\ F Yo
[¥]IRS

27-Signal to Noise Ratio

N £9y0 Cawloalds (guuS ol & jso 4y leduz ()Y £48 50
seslite Oy a4y yobie (pl 0 o odnlin aS 4565 len

Lloads o..\.;ﬂﬁ RIS &ilxaw $9)
2 bps/Hz increase by doubling N

18 F

16
T4
123
Q
<5l
P 12
o
2 10
K]
©
®
= 8f
[5]
<

6 // 3 Free space LoS | -

/ % - — — — -Rician fading
4+ .// ———— Rayleigh fading | |
4
.,'
!
) L L L L L L L L k|
0 50 100 150 200 250 300 350 400 450 500

Number of elements at the IRS, N

690 3 polie A% s 3 o s BB osls 5 -\ Y YKl

[F Jpas 2 o ploe Cilisio SUULS 3 IRSURIS olonio
Ol 92 D oo (GloaSTil 50 oo sl sl o 51 S5
ez podld Jloyl 5 5l VWSS ail sooals L)l & 45
‘_gL:oJLSlf)o |) RIS &l =40 65))€(N) 09?9.0)«0[.3& slows
Ol slal il Tams 10 g polie sl iol33IL
Sloas ol B,k 51l oo o8l osls Jlo )& 5 ol

(a) Traditional cellular system.

(o)

(b) Cell-free massive MIMO.

[V ICFMMM sl pisnsns (0 9 Joluo (5l g (8-1 £ Y

fanavari hamrah

Sl 55 salibind
\FeY ol
i 5 los

o3P
\939\)9




ML»‘SAHJ# 9 u‘).:l.?u LSLQASW)‘ oolaul ¢y
JateAP LBS (S 4 Lui IS CFMMM (slaaSa_s o
o3l j5b & Johoo ()90 5 (koo (Slapinnns V7 JSC3 5505
A 50 S o0 000l a5 jgbo les el ol ools i Led

A Jate (CPU) 555 50

0
I."

l
Cru h

————

(b)scalable cell-free massive MIMO system.
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1- Multiple Input Multiple Output
2- Fronthaul
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1- Reconfigurable Intelligent Surface
2- Unmanned aerial vehicle

3- Ultra capacity
4- Order-of-magnitude improvements in the link
robustness

1- Ultra reliability
2- High connectivity/optimization
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5- Non orthogonal multiple access
6-mmWave

7- Cognitive radio

8-Quality of service

9- Massive MIMO

10- Full Duplex

11- Device to device communication
12- Non-terrestrial communication
13-Simultaneous Wireless Information and Power
Transfer

14-wireless power transmitt
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20- Power divider
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15- Internet-of-underwater-things
16-Vehicle-to-Vehicle communication in wireless
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1- Metamaterials
2-Subwavelength

3- Metasurfaces

4- Conformability

5- Manipulate

6- Spatial Gradient

7- Momentum

8- Orbital angular momentum
9- Holography

10- Cloaking

11- Wavefront

12- Spatiotemporally

13- Surface impedance

14- Conductivity

15- Constitutive

16- Time-reversal symmetry
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31- Out-of-plane
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34- Field-programmable gate array
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26- Surface grating
27- Sideband pollution
28- Selffiltering
29-spatial time code
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1- Size Weight and Power
2- Beamforming

Direct RF Architecture

Least analog cireuitry eqired
Highest performance
Smallestform-Hactor
Fastestiime-to-market lonest risk
~32GHz of bandvidth

Direct IF Architecture

Moderate analog ¢ reuitry required
Modest performance

Slow time-to-market, mediumrisk
~Tto 2GHz of bandwidth

Superheterodyne
Architecture

Most nalog circuitry required
Lowest performence
Larges:form-factor

Slowest ime-to-market, mostrisk
~100to 200MHz of bandwidth
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15- Throughput
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5- Printed Circuit Board

6- Gallium Arsenide

7- Monolithic Microwave Integrated Circuit

8- Digital Pre-Distortion

9- Decision Feedback Equalizer

10- Cyclic Prefix Orthogonal Frequency Division
Multiplexing

11- Discrete Fourier Transform spread Orthogonal
Frequency Division Multiplexing
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19- Coefficient Frequency Response B30
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23- Power Amplifier 18- Digital Signal Processing
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24- Low-Noise Amplifier

25- Split points

26- Active Antenna Unit

27- Baseband Unit
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31- Hardware Description Language

32- Application-Specific Integrated Circuit
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36- Digital Front-End - Radio Frequency Integrated
Circuit
37- Digital / Analog Front End
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1- Frontend

2- Spectral efficiency
3-Traveling-wave tube

4- Double-corrugated waveguide
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7- Tight tolerance
8- Microwave power module
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1- Point to point

2- Backhaul

3-signal to nose ratio
4- Slow-wave structure
5- Helix

6- Folded Waveguide
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14- Double-corrugated waveguide
15- Interaction impedance

16- Particle in Cell

17- Coupler
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9-Gain

10- International telecommunication union
11- Linearity

12- Back-off

13- Quadrature Amplitude Modulation
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Square pillar width (tb) 200

Triangular pillar height (th) 200

Pillar height (h) 680
Period (P) 1100
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24- Server
25- Port
26- Periodic magnetic system
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18-Dispersion

19- Interaction circuit
20- Interaction region
21- Mode

22- Hybrid

23- Transverse Electric
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Electron beam tunnel

Electron gun side

31- Oxygen Free High Conductivity
32- Roughness

33- Skin depth

34- Spindle
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28- Collector
29- Eventual weak diffusion
30- Flange
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10- Polar coding

11- New Radio

12- Wave form

13- Cyclic Prefix Orthogonal frequency division
multiplexing

14- Filter banked multicarrier

15- Filtered OFDM

16- Universal filtered multicarrier

17- Weighted overlap and add
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7- Convolutional coding
8- Torbu coding
9- Low density parity check
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Scenario Generator
Hover over values for help

Topalogy

Nodes: | BS1,852 UE1 UE2

Primary Links' |BS1.UE1 BS2.UE2

Interfering Links
Interference Generation® | Automatic v
Attenuation: 150

Interferer k Factor.

Loaded: genericScenano

Create Scenario

& MATLAB App - o *

Scenario Generator

1
5G Link Level Simulator Hover over values for help

Which links should be simulated? Sweep Parameter

Sweep Parameter. | Path loss v

Sweep Val \lns[}l Fat loss
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=== Secandary Path loss

[ Downlink
[Uplink

Apply Sweeping to:| TX Power user
TX Power Base station

i N Antennas Base station
Plotting Options

FOD v
Frame Siructure: 0 N Antennas User

User velocity
Attenuation
Modulation&Coding scheme
Decoding lterations
Soft Buffer ratio
Amplifier Output back-off
Smoothness factor

C Angle Mean ACA
Angle Mean ZOA

Plot Results for: | 1
Number Frames. 100
i Plot over SNR

[Save Data [JPlot PAPR

Loaded: genericScenario
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18- Transmission mode.
19- Open loop spatial multiplexing
20- Closed loop spatial multiplexing
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Global
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Powrer Doley Profle: (Pedestians v SgmakoA | 0 SigmaAOA

Sigmazoa: | 0 Sigma ZOA

[Corelated Frames Link

mean AOA: |80
Time Subsampling Factor 10
mean ZOA: |45

Spatial Gorrelation: |none L KFactor: [15
[ISpatial Channel Model Antenna Spacing: | 12
Nodes Orientation: [[0,0.0]

Create Scenario

Loaded: | genericScenario

Scenario Generator
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5G Link Level Simulator]

Topokogy | Geometric Layout Parameters | General Simutation Parameters

¥ Geometric Layout

Node Positions
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Pathloss Model
Ty... |breakPoint
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1- Beamforming
2- Virtualization
3- Open radio access network
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3- Telecommunications and Digital Government
Regulatory Authority

1- World Radiocommunication Conference
2- International Telecommunication Union
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International Society of Infrared, Milimeter, and Teraheriz Waves: IRMMW-THz
“Promoting the woridwide collection, dissemination, and exchange of scientific and fechnical
knowledge in the areas and disciplines involving infrared, millimeter and feraheriz waves”
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OpenRAN

GLOBAL FORUM
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10- Polarization
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1-mmWaves

2- Integrated

3- Baseband

4-3rd Generation Partnership Project
5- Transceiver

6- Beamforming
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22- Ball Grid Array

23- Wavelength

24-Effective Isotropic Radiated Power
25-orthogonal frequency devison multiplexing
26-Single Carrier Frequency Division Multiplexing
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12- Gain

13-Radio Frequency Integrated Circuit
14- Up-Conversion

15- Down-Conversion

16- Mixer

17- Voltage Controlled Oscillator
18-Phase Locked Loop

19- Low Noise Amplifier
20-Downlink
21- On-Chip
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11- Original equipment manufacturer
12-Virtualized radio access networks
13- Improved network agility

14- Scalability
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1- Beamforming

2-radio access network

3-Dynamic Spectrum Sharing

4-Peripheral Component Interconnect Express
5-Massive MIMO

6- Distributed Unit

7- Split Points

8-Open RAN

9-Hewlett Packard Enterpris

10-Information technology company
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[1]Johann Fuchs, “Rohde & Schwarz environ-
mental test lab verifies product functionality
under extreme conditions,” Rohde & Schwarz,
2023. https://lwww.rohde-schwarz.com/about/
magazine/environmental-test-lab/environ-
mental-test-lab_256153.html?change_c=true
(accessed Jul. 07, 2023).
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1- electromagnetic compatibility
2- Anechoic
3- Walk-in climate chamber
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RF & mmWave Test

Edge-to-Core O-RAN Solutions

Core Network Solutions

56 RAN/ gNB

End to End Channel Solutions UE Emulation RAN Solutions
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5G Gore / EPC

Core Simulation RAN Solution
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4- Network intelligence

5- Flexible multi-tenancy architecture
6- Digital twins

7- Reconfigurable intelligent surfaces
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