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Abstract

In this paper, an array of microstrip patch array antenna has been designed and simulated for 5G applications at 28 GHz.
Beamforming which requires pattern analysis remain significant especially for 5G communication as it is able to mitigate high path
loss at high frequency. Thus, an accurate pattern analysis is essential in order to obtain accurate beamforming capability. Active
element pattern is one of the techniques, considering better accuracy as it includes mutual coupling effect between elements in
antenna array . In many cases, unit - cell AEP was preferable because full element -by- element analysis was time consuming
and complex especially for infinite or large antenna arrays. However, this analysis is less accurate for small antenna arrays due to
different neighboring elements between centre-fed and edge-fed elements which makes all - cells AEP is more accurate rather
than unit - cell AEP. This paper compares between unit - cell (UC)and all - cells (AC) of active element patterns (AEPs)in 1
by 4 patch antenna array . The geometrical design of the microstrip patch array antenna is simulated and executed using CST
Microwave Studio (CST MWS). Both (AEPs) are obtained from simulation for pattern synthesis in beamforming. The results show
that AC-AEP performs better for pattern synthesis compared to UC-AEP. Thus, AC-AEP is recommended for pattern synthesis of
small antenna arrays rather than UC-AEP. © 2020 IEEE.

Author keywords
5G pattern synthesis; array antenna; beamforming; Linear Array; microstrip antenna

Engineering controlled terms

Antenna feeders; Beam forming networks; Beamforming; Cells; Cytology; Directional patterns (antenna); Microstrip
antennas; Microwave antennas; Slot antennas; Sound recording

Engineering uncontrolled terms

Active element patterns; CST microwave studio; Element by elements; Geometrical designs; High frequency HF;
Microstrip patch arrays; Mutual coupling effects; Pattern synthesis

Engineering main heading

5G mobile communication systems

®

Topic name
Precoding; Millimeter Waves; Beamforming

Prominence percentile
99.790 ®

Scopus metrics

Cited by 0 documents

Inform me when this document is cited
in Scopus:

Set citation alert >

Related documents

A New Receiver Architecture for MIMO
Beam-Forming Applications

Dai, Y., Ramadan, Y.R., Minn, H.
(2017) 2017 IEEE Global
Communications Conference,
GLOBECOM 2017 - Proceedings

Independent Matching Dual-Band
Compact Quarter-Wave Half-Slot
Antenna for Millimeter-Wave
Applications

Aboualalaa, M., Mansour, I. , Elsadek,
H.
(2019) IEEE Access

Macro cell assisted cell discovery
method for 5G mobile networks

Marcano, A.S. , Christiansen, H.L.
(2016) IEEE Vehicular Technology
Conference

View all related documents based on
references

Find more related documents in
Scopus based on:

Authors >  Keywords >


https://www-scopus-com.ezlib.iium.edu.my/results/results.uri?sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29&offset=1&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fRFM50841.2020.9344754&locationID=1&categoryID=4&eid=2-s2.0-85101681309&issn=&linkType=TemplateLinking&year=2020&zone=outwardlinks&origin=recordpage&dig=99f087c5d5aae0974dcd9ea7fe488b4b
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fRFM50841.2020.9344754&locationID=1&categoryID=4&eid=2-s2.0-85101681309&issn=&linkType=ViewAtPublisher&year=2020&origin=recordpage&dig=eabce83f93cfdc07b486784755443f72
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85046463668&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29&relpos=0
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=57193492690&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=56765868300&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=7004642489&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85077736272&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29&relpos=1
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=57190231147&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=56528028400&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=6603063814&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84979743522&citeCnt=0&noHighlight=false&sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29&relpos=2
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=56950358600&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/authid/detail.uri?origin=recordpage&authorId=55240740100&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/search/submit/mlt.uri?eid=2-s2.0-85101681309&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/search/submit/mlt.uri?eid=2-s2.0-85101681309&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/search/submit/mlt.uri?eid=2-s2.0-85101681309&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www-scopus-com.ezlib.iium.edu.my/record/iium.edu.my
https://www-scopus-com.ezlib.iium.edu.my/home.uri?zone=header&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www-scopus-com.ezlib.iium.edu.my/sources.uri?zone=TopNavBar&origin=recordpage
https://www-scopus-com.ezlib.iium.edu.my/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home?dgcid=ScopusHeader
https://www-scopus-com.ezlib.iium.edu.my/signin.uri?&origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezlib.iium.edu.my/signin.uri?origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezlib.iium.edu.my/signin.uri?origin=recordpage&zone=TopNavBar

Views count @Last updated on 19 May 2021

Views count 2021

Views count 2012-2021

References (9) View in search results format >

1 A Export (= Print X E-mail [P Saveto PDF  Create bibliography

1 Zhang, J., Ge, X., Li, Q., Guzani, M., Zhang, Y.
5G milimeter-wave antenna array: Design and challenges
(2016) /EEE Wireless Communication. Cited 13 times.

[ 2 Ershadi, S., Keshtkar, A., Abdelrahman, A.H., Xin, H.
Wideband high gain antenna subarray for 5G applications (Open Access)
(2017) Progress In Electromagnetics Research C, 78, pp. 33-46. Cited 12 times.

http://www.jpier.org/PIERC/pierc78/04.17061301.pdf
doi: 10.2528/P| ERC17061301

View at Publisher

13 Song, S., Chang, K., Yoon, C., Chung, J.-M.

Special Issue on 5G Communications and Experimental Trials with
Heterogeneous and Agile Mobile networks: (Open Access)

(2018) ETRI Journal, 40 (1), pp. 7-9. Cited 7 times.

http://etrij.etri.re.kr/
doi: 10.4218/etrij.18.2918.2067

View at Publisher

[C] 4 Akdeniz, M.R,, Liu, Y., Samimi, M.K., Sun, S., Rangan, S., Rappaport, T.S., Erkip, E.

Millimeter wave channel modeling and cellular capacity evaluation
(Open Access)

(2014) /EEE Journal on Selected Areas in Communications, 32 (6), art. no. 6834753, pp.
1164-1179. Cited 1216 times.
http://ieeexplore.ieee.org.ezlib.iium.edu.my/xpl/tocresult.jsp?isnumber=5678773

doi: 10.1109/)SAC.2014.2328154

View at Publisher

[ 5 Roh, W, Seol, J.-Y., Park, J., Lee, B., Lee, J., Kim, Y., Cho, J., (...), Aryanfar, F.
Millimeter-wave beamforming as an enabling technology for 5G cellular
communications: Theoretical feasibility and prototype results

(2014) IEEE Communications Magazine, 52 (2), art. no. 6736750, pp. 106-113. Cited 1734
times.
doi: 10.1109/MCOM.2014.6736750

View at Publisher

[ e Pozar, D.M.
The Active Element Pattern
(1994) IEEE Transactions on Antennas and Propagation, 42 (8), pp. 1176-1178. Cited 371

times.
doi: 10.1109/8.310010

View at Publisher

[0 7 Lee, S-G., Lee, J.-H.

Active element pattern and array pattern of patch array antenna including
ground edge effect

(2017) 2017 International Symposium on Antennas and Propagation, ISAP 2017, 2017 -
January, pp. 1-2. Cited 2 times.

ISBN: 978-153860465-6

doi: 10.1109/ISANP.2017.8228936

View at Publisher


https://www-scopus-com.ezlib.iium.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=a550c2c75bf43f26878fc4ea9b35e62d&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85101681309%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85101681309
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85101681309&refeid=2-s2.0-85018199525&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85035017105&origin=reflist&sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85101681309&refeid=2-s2.0-85035017105&src=s&origin=reflist&refstat=core
http://www.jpier.org/PIERC/pierc78/04.17061301.pdf
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.2528%2fPIERC17061301&locationID=3&categoryID=4&eid=2-s2.0-85035017105&issn=15309681&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=b658b60b51bb6a0c611b4b434f5627af
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85042126850&origin=reflist&sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85101681309&refeid=2-s2.0-85042126850&src=s&origin=reflist&refstat=core
http://etrij.etri.re.kr/
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.4218%2fetrij.18.2918.2067&locationID=3&categoryID=4&eid=2-s2.0-85042126850&issn=22337326&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=101627aef7cb91a80436c7e002decbd9
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84904966620&origin=reflist&sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85101681309&refeid=2-s2.0-84904966620&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org.ezlib.iium.edu.my/xpl/tocresult.jsp?isnumber=5678773
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fJSAC.2014.2328154&locationID=3&categoryID=4&eid=2-s2.0-84904966620&issn=07338716&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=2abc0b0d010f9261c0dac92b27008702
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84896874339&origin=reflist&sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85101681309&refeid=2-s2.0-84896874339&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fMCOM.2014.6736750&locationID=3&categoryID=4&eid=2-s2.0-84896874339&issn=01636804&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=ebc1703c2089aae5a6d62710df5a134b
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-0028483181&origin=reflist&sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85101681309&refeid=2-s2.0-0028483181&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2f8.310010&locationID=3&categoryID=4&eid=2-s2.0-0028483181&issn=15582221&linkType=ViewAtPublisher&year=1994&origin=reflist&dig=ce2957c7e328907155b42a8f09b76aeb
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85046685714&origin=reflist&sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85101681309&refeid=2-s2.0-85046685714&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fISANP.2017.8228936&locationID=3&categoryID=4&eid=2-s2.0-85046685714&issn=&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=f1721e12a5b3f961e17d57a334b100dd

< Back to results

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters

1of 1

18

Xu, L., Han, Y., Sheng, W.
Large planar array analysis based on HFSS unit-cell simulation

(2016) 2016 IEEE International Workshop on Electromagnetics, iWEM 2016 -
Proceeding, art. no. 7505058.

ISBN: 978-146738194-9

doi: 10.1109/iWEM.2016.7505058

View at Publisher

Cui, T., Zhu, X., Zhang, J., Zheng, Z.

Circular Antenna Array Synthesis Technique Including Mutual Coupling
Using Unit-excitation Active Element Pattern

(2019) 2018 12th International Symposium on Antennas, Propagation and EM Theory,
ISAPE 2018 - Proceedings, art. no. 8634013. Cited 3 times.
http://ieeexplore.ieee.org.ezlib.iium.edu.my/xpl/mostRecentlssue.jsp?punumber=8621857
ISBN: 978-153867302-7

doi: 10.1109/ISAPE.2018.8634013

View at Publisher

© Copyright 2021 Elsevier B.V., All rights reserved.

A Top of page

Language Customer Service
HAZBICOVEZS Help

PR EEAHIT Contact us
REIEEE P

Pycckuid s3bik

ELSEVIER

Terms and conditions 2 Privacy policy »

Copyright © Elsevier B.V ». All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the use of cookies.

RELX


https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-84982855961&origin=reflist&sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fiWEM.2016.7505058&locationID=3&categoryID=4&eid=2-s2.0-84982855961&issn=&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=8ed09ec2d7e1460a9509ada63864997f
https://www-scopus-com.ezlib.iium.edu.my/record/display.uri?eid=2-s2.0-85062854246&origin=reflist&sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29
https://www-scopus-com.ezlib.iium.edu.my/search/submit/citedby.uri?eid=2-s2.0-85101681309&refeid=2-s2.0-85062854246&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org.ezlib.iium.edu.my/xpl/mostRecentIssue.jsp?punumber=8621857
https://www-scopus-com.ezlib.iium.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fISAPE.2018.8634013&locationID=3&categoryID=4&eid=2-s2.0-85062854246&issn=&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=978a03d189474014c35663d5d8e49ce9
https://www-scopus-com.ezlib.iium.edu.my/results/results.uri?sort=plf-f&src=s&sid=f6adadc377feefff8440708b5ec249ae&sot=b&sdt=b&sl=99&s=TITLE-ABS-KEY%28Comparison+of+Unit-Cell+and+All-Cells+Active+Element+Patterns+of+Small+Antenna+Array%29&offset=1&origin=recordpage
https://www-elsevier-com.ezlib.iium.edu.my/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog-scopus-com.ezlib.iium.edu.my/
https://dev.elsevier.com/
https://www-elsevier-com.ezlib.iium.edu.my/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.ezlib.iium.edu.my/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www-scopus-com.ezlib.iium.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www-scopus-com.ezlib.iium.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www-scopus-com.ezlib.iium.edu.my/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www-scopus-com.ezlib.iium.edu.my/standard/contactUs.uri?pageOrigin=footer
https://www-scopus-com.ezlib.iium.edu.my/standard/contactForm.uri?pageOrigin=footer
https://www-elsevier-com.ezlib.iium.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezlib.iium.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.ezlib.iium.edu.my/cookies/policy.uri
http://www.relx.com/

