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Abstract

Purpose: Direct satellite communication with ground-based devices, as an
emerging technology in the satellite communications field, has garnered signifi-
cant interest from the space industry in recent years. This has led to efforts to
modify existing products to support the provision of this type of service. With
the full deployment of new generations of communication networks, the use of
services across integrated networks—comprising terrestrial, aerial, and space-
based components—will receive significant attention. It is important to note that
the terrestrial elements of these communication services include smartphones
and IoT sensors. To support such services in next-generation networks, such as
5G and beyond, the system must provide a high capacity, on the order of tera-
bits per second. However, achieving this capacity presents a considerable chal-
lenge during the initial deployment phases. Consequently, early implementa-
tions have focused on narrowband services with low data rates and limited
bandwidth. Nevertheless, if broadband services can be successfully operational-
ized and deployed, comprehensive and integrated access across diverse and re-
mote locations can be guaranteed. This approach surpasses the limitations of the
current communication network infrastructure. At present, direct-to-cell com-
munication services on smartphones have not been standardized. Consequently,
satellite systems providing such services primarily operate within the frequency
spectrum allocated to terrestrial operators. However, with the implementation of
3GPP standards for 5G on Non-Terrestrial Networks (NTN) starting from Re-
lease 18, it is feasible to utilize the space-frequency band to deliver direct-to-
cell communication services through appropriate software or hardware modifi-
cations. Given the emergence of this technology, employing a scientometric
approach to analyze and evaluate its various dimensions is a suitable method.


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-1245-709X
https://orcid.org/0000-0001-7481-956X
https://orcid.org/0000-0003-4705-7103
https://orcid.org/0000-0001-9178-9067
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-1245-709X
https://orcid.org/0000-0001-7481-956X
https://orcid.org/0000-0003-4705-7103
https://orcid.org/0000-0001-9178-9067
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-1245-709X
https://orcid.org/0000-0001-7481-956X
https://orcid.org/0000-0003-4705-7103
https://orcid.org/0000-0001-9178-9067
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-1245-709X
https://orcid.org/0000-0001-7481-956X
https://orcid.org/0000-0003-4705-7103
https://orcid.org/0000-0001-9178-9067
https://www.jsstpub.com/?_action=article&au=150489&_au=Leila++Mohammadi
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-1245-709X
https://orcid.org/0000-0001-7481-956X
https://orcid.org/0000-0003-4705-7103
https://orcid.org/0000-0001-9178-9067
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-1245-709X
https://orcid.org/0000-0001-7481-956X
https://orcid.org/0000-0003-4705-7103
https://orcid.org/0000-0001-9178-9067
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-1245-709X
https://orcid.org/0000-0001-7481-956X
https://orcid.org/0000-0003-4705-7103
https://orcid.org/0000-0001-9178-9067
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-1245-709X
https://orcid.org/0000-0001-7481-956X
https://orcid.org/0000-0003-4705-7103
https://orcid.org/0000-0001-9178-9067
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-1245-709X
https://orcid.org/0000-0001-7481-956X
https://orcid.org/0000-0003-4705-7103
https://orcid.org/0000-0001-9178-9067
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0000-1245-709X
https://orcid.org/0000-0001-7481-956X
https://orcid.org/0000-0003-4705-7103
https://orcid.org/0000-0001-9178-9067

Research Article

Scientametrics Research Journal

Scientific Bi-CQuartedy of Shaked University
Vel. 11, Ne. 2, Qutumn & Winter 2025-26 (Serial 22)

DOI: 10.22070/rsci.2025.19976.1777

Marzieh Ahmadi 1

Roghieh
Karimzadeh Baee *

sk

Pedram Hajipour 3

Leila Mohammadi 4

Received:
04/01/2025

Revised:
28/03/2025

Accepted:
07/04/2025

Early online access:

07/04/2025

Published.:
01/10/2025

This research aims to scientifically analyze and map the leading and active areas
within this technology, using data from the Scopus citation database spanning
2011 to 2024.

Methodology: This study is an applied research conducted using common sci-
entometric techniques, including co-word network analysis, co-authorship net-
work analysis, and co-country analysis. The statistical population consists of all
scientific documents related to "direct satellite-to-device connection technolo-
gies" indexed in the Scopus citation database from 2011 to 2024. A total of 168
documents were retrieved. After data collection and statistical analysis, the re-
sults were visualized using software such as VOSviewer and Gephi to generate
relevant maps in this field.

Findings: While most global studies employing a scientometric approach (e.g.,
in satellite system technology) highlight the United States and China as leaders,
the findings of this study reveal that Germany, China, and France are at the
forefront. This can primarily be attributed to these countries' focus on publish-
ing scientific research in this field. In contrast, countries such as China and the
United States have thus far concentrated more on the design, manufacturing,
and testing processes of this technology. The extracted data indicate that scien-
tific production in this field has shown a significant upward trend, growing sub-
stantially from 2021 to 2024. Germany is considered the leading country, with
the publication of 42 research papers, and the Bundeswehr University Munich is
recognized as the top institution. Additionally, Knopp Andreas is a prominent
figure in this field, having published 14 research papers.

Conclusion: Today, in the process of designing, building, and developing sat-
ellite systems such as low-Earth orbit (LEO) systems in Iran, it is necessary to
pay special attention to managing the operation and utilization of direct satel-
lite-to-device communication technology within government institutions. These
include the Ministry of Communications and Information Technology, the Na-
tional Cyberspace Center, the Regulatory Organization, the Space Organization,
and others. It is important to note that leading countries in the field of direct
satellite-to-device communication are actively working to develop the necessary
infrastructure to secure a significant share of the global market. By participating
in regional and international agreements and collaborations, Iran can enhance
data security in this domain. Overall, Iran should formulate comprehensive
plans for introducing this technology domestically, taking into account its gov-
ernance policies. Finally, if this technology is used legally in Iran, it could serve
as a valuable complement to the mobile network and support communications
during emergencies. Accordingly, the findings of this research, drawn from one
of the world's most reputable databases, can inform an effective strategy for Iran
in the field of Direct satellite communication with ground-based devices. This is
predicated on the adherence of foreign operators to Iranian national laws and
regulations.

Keywords: Scientometrics, Direct satellite communications, Smartphones,
Internet of Things, Scopus, Scientific maps.
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.Sensor

. Internet of things (IoT)

.Space borne ultra-large array multi-beam antennas

O 01N LN A~ Wi —

YeA

cégomoy 3o cleo T/ ©6C0 ||/ qrorlo A/ HF € (om0 3:3\ (P \J) H(6amOnoy aroemz®




cégomey 31X clre T/ ©6Co ||/ qronlo |/ HFC € (om0 2.3\ (I A1) H6emOnep syl

&M)&;})ﬁﬁb(ﬂ)u\itél{u‘}ﬁ;@)‘éw‘wf

T3 ol e sl pale 53 ot (s S ol b dia g e sk 5 sdip s S A S
.(He et al., 2024; Xu et al., 2024; Toka et al., 2024;) <.l saisasl ivjal.;)\ P e Jes L5l sl 5
3 00 Saben 5 0SS Sl ]SS5 35T 4 5k sk b W CINPINESEI ‘oﬁrtj"i s
s Slolmlae ladlis a dadgn gla oS Olojad g iwd B b US o Sl se) 5 Sloslgale i
Ll o gl SlaelSins 5 dadsn 355 a4 o)lsale it Jlail OISGI (He et al., 2024) &S sl 3 15 e
Wiles sy Jlad L1 L s ot JLa Y0 s o8 M jlanyl ol JUlS o s ol e placS L5 ol
g5 ol bl 53 ons ol oM lelsale ashate Sl s b Sl G e cos el el 0351 4 553550
3l ealaul "U,_Q el OS5 (635 YA YY JL ;s (Schneiderman, 2024) ¢l sdisb| Slaas &
Sl 03,5 B yme diadigr 555 Lol pale s S| s e 038 el 5 6l 1 V2 Skl o ale
laaain ctlu 3l i T S oadel s ILHS S aler ) s slaes s s (He et al., 2024)
s ol e s andl iiles 1S5S a8 dadon 555 L o)l ale e SBLIT (55518 (555 sleslsale
Ot 53 sl 00l 35S ply g g e g5 (DLl ) Bl Sl Do oS 5 e AU 3 pdne kS
Gl o 51 sl 1 b s 25T S5 Sl o] SLal LBl 35 3 S5 els) &8, (el
s LB gl ) 0ls 05 (S elsl 280 XYY JLe s (Hardesty, 2023) &S |3 |, Lb g
Soslsa Lardipn sla 38 Wl s 53 38 bl T STy b ojlsale S 4 dadga 558 Lol sale
o3l Gl ol s S0 Sl s 5 0 (310N (7 e Dl el S s RETER TRt
ik ol s eSOl el <S5 55 0581 (He et al,, 2024) il e Jke b it LU
etal., 2023) coul el |y Bb sl [l Blshten Sedyliad bbss sl s o Sloyiasn glp i85
OS5 Sl (5555 Ol dnwss 5 dsly Ay & 55 Ly ovmed 5 o3l (pl Coeal 4 a5 L (Tuzi
Glag,slo il glaoy s O Kimsh S0 G 5L il OF Cilises iass Slesdgn booj g oyl
035 01t i)l SleMbl 5 cimgsy 8550 dmm sl Lgy (S8 & il 55 e ole (ools patd 5l eslinal b o5
5 ale) el S 31s0n 5 S LEOS i bl o ol o sle SIS (slats A5S Iy S
S allan ol oS el iyl o Sl e ol bl BdEs amtine (807 e
ash et s s il Gla, S Kl 5 ede DI Cands s Sl SNl oL s

1. Distributed beamforming
2 . Reconfigurable intelligent surfaces (RIS)
3. Low earth orbit (LEO)
4 . Sixth generation (6G)

5. Regulatory

6. Iridium

7. Globalstar

8. Inmarsat

9 . Satellite constellation

10 . SpaceX

11 . Lynk global

12. AST

13. Blue Walker 3 (BW3)

14 . Huawei Mate 60

15 . Tianyi Platinum China Telecom
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. Direct-to-satellite iot

. Universitdt der Bundeswehr Miinchen

. Fraunhofer Institute

. Machine-Type-Communication (MTC)

. geostationary orbit (GEO)

. University of Luxembourg

. ESTEC - European Space Research and Technology Centre

. Digital Video Brodcasting- Satellite services to Handhelds (DVB-SH)
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1 . Beamforming

2 . Long Range(LoRa)

3. Cubesats

4 . Multiple-input and multiple-output (MIMO)
5. Oulun Yliopisto

6 . Active antennas
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1 . Andreas Knopp

2. Sandra Céspedes
3. Juan Andres Fraire
4. Thomas Delamotte
5. Diego Tuzi

6. Joan Ruiz-de-Azua
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. Satellite antennas

. Satellite communication systems
. Satellite links

. Satellite broadcasting

. Digital video broadcasting (DVB)
. Network layers

. Communication satellites

. Satellite networks

. Satellite communications

0 . Satellite internet
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1 . Channel estimation

2 . Latency

3 . Spectrum sensing

4 . Wireless sensor network (WSN)
5. Power amplifier

6 . Satellite swarm

7 . Mega-constellation

8 . Power flux density (pfd)

9. Quality of service (QoS)

10 . Queueing networks
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1. Uplink and Downlink (UL and DL)
2 . Carrier per noise (CNR)
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