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Abstract

In this paper, real measurements were conducted to investigate the impact of rain on the propagation of millimeter waves at

26 GHz. The measurements were accomplished using a microwave fi�h generation radio link system with 1.3 km path length

implemented at Universiti Teknologi Malaysia Johor Bahru, Malaysia. The implemented system consisted of Ericsson CN500

mini E-link, radio unit, rain gauge, and data logger. The measurements were attained and logged daily for a continuous year,

with 1-min time intervals. Next, the MATLAB so�ware was used to process and analyze the annual rain rate and rain

attenuation, including for the worst month. From the analyzed results, it was found that at 0.01% percentage of time, the

rain rate was 120 mm/hr; while the specific rain attenuation was 26.2 dB/km and the total rain attenuation over 1.3 km was

34 dB. In addition, the statistics acquired from the measurements for the worst month were lower than what was predicted

by the international telecommunication union (ITU) model; around 51% and 34% for the rain rate and rain attenuation,

respectively. The average percentage of error calculated between the measurements and predicted results for the rain rate

and rain attenuation were 143% and 159%, respectively. Thus, it can be concluded that the statistics for the worst month in

Malaysia is lower than what was predicted by the ITU model.

Keywords

Author Keywords: Millimeter wave; rain attenuation; propagation; microwave 5G link; access 5G link; tropical regions; fi�h

generation systems

KeyWords Plus: TERRESTRIAL RADIO LINKS; SIZE DISTRIBUTION; PREDICTION METHOD; MILLIMETER WAVES; RATE

STATISTICS; PROPAGATION; MODEL; TRANSMISSION; REGIONS; MONSOON

Author Information

Reprint Address: Shayea, I (reprint author)

Univ Teknol Malaysia, Wireless Commun Ctr, Kuala Lumpur 54100, Malaysia.

Addresses:

[ 1 ] Univ Teknol Malaysia, Wireless Commun Ctr, Kuala Lumpur 54100, Malaysia

[ 2 ] Int Islamic Univ Malaysia, Elect & Comp Engn Dept, Kuala Lumpur 53100, Malaysia

E-mail Addresses: ibr.shayea@gmail.com

Publisher

IEEE-INST ELECTRICAL ELECTRONICS ENGINEERS INC, 445 HOES LANE, PISCATAWAY, NJ 08855-4141 USA

Categories / Classification

Research Areas: Computer Science; Engineering; Telecommunications

Web of Science Categories: Computer Science, Information Systems; Engineering, Electrical & Electronic;

Telecommunications

See more data fields

Citation Network

In Web of Science Core Collection

0
Times Cited

Create Citation Alert

117 

Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

1 1 

Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

- Science Citation Index Expanded 

Suggest a correction

If you would like to improve the quality of

the data in this record, please suggest a

correction.

  1  of  1 

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Kopernio Sign In  Help  English 

Tools  Searches and alerts  Search History Marked List

Free Full Text from Publisher   Add to Marked ListFull Text Options  Save to EndNote online 

 1  of  1 

Learn more

Search Search Results

http://apps.webofknowledge.com/home.do?SID=F4ykDyMdecVxh86mUwi
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F4ykDyMdecVxh86mUwi&author_name=Shayea,%20I&dais_id=5293223&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000430814300001-1')
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F4ykDyMdecVxh86mUwi&author_name=Abd%20Rahman,%20T&dais_id=1115462&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000430814300001-1')
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F4ykDyMdecVxh86mUwi&author_name=Azmi,%20MH&dais_id=2002288&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000430814300001-1')
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F4ykDyMdecVxh86mUwi&author_name=Islam,%20MR&dais_id=47620&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000430814300001-2')
javascript:;
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=Millimeter+wave&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=rain+attenuation&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=propagation&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=microwave+5G+link&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=access+5G+link&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=tropical+regions&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=fifth+generation+systems&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=TERRESTRIAL+RADIO+LINKS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=SIZE+DISTRIBUTION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=PREDICTION+METHOD&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=MILLIMETER+WAVES&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=RATE+STATISTICS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=PROPAGATION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=MODEL&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=TRANSMISSION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=REGIONS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F4ykDyMdecVxh86mUwi&field=TS&value=MONSOON&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
mailto:ibr.shayea@gmail.com
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=F4ykDyMdecVxh86mUwi&component=pct&forwardTo=None&qid=307&doc=1&colName=WOS&num_cited=0');
http://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2fsummary.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26product%3dWOS%26search_mode%3dGeneralSearch%26qid%3d307%26SID%3dF4ykDyMdecVxh86mUwi&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000430814300001&search_mode=CitedRefList&SID=F4ykDyMdecVxh86mUwi&parentProduct=WOS&parentQid=307&parentDoc=1&recid=WOS:000430814300001&PREC_REFCOUNT=117&fromRightPanel=true
http://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2fsummary.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26product%3dWOS%26search_mode%3dGeneralSearch%26qid%3d307%26SID%3dF4ykDyMdecVxh86mUwi&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000430814300001&parentProduct=WOS&parentQid=307&search_mode=RelatedRecords&SID=F4ykDyMdecVxh86mUwi&parentDoc=1
javascript:;
javascript: void(0)
javascript: void('Next Page')
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com/WOS_CombineSearches_input.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CombineSearches
http://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=WOS&SID=F4ykDyMdecVxh86mUwi&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=GeneralSearch
http://apps.webofknowledge.com/summary.do?product=WOS&search_mode=GeneralSearch&qid=307&SID=F4ykDyMdecVxh86mUwi&page=


1/22/2019 Web of Science [v.5.31] - Web of Science Core Collection Full Record

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=307&SID=F4ykDyMdecVxh86mUwi&page=1&doc… 2/4

(from Web of Science Core Collection)

Cited References: 117

Showing 30 of 117 View All in Cited References page

Investigation of the Unified Rain Attenuation Prediction Method With Data From Tropical Climates

By: Abdulrahman, A. Y.; Rahman, T. A.; Rafiqul, Islam Md.; et al.

IEEE ANTENNAS AND WIRELESS PROPAGATION LETTERS  Volume: 13   Pages: 1108-1111   Published: 2014

Times Cited: 8  

Rain attenuation measurements over terrestrial microwave links operating at 15 GHz in Malaysia

By: Abdulrahman, A. Y.; Rahman, T. Abdul; Abdulrahim, S. K.; et al.

INTERNATIONAL JOURNAL OF COMMUNICATION SYSTEMS  Volume: 25   Issue: 11   Pages: 1479-1488   Published: NOV 2012

Times Cited: 5  

EMPIRICALLY DERIVED PATH REDUCTION FACTOR FOR TERRESTRIAL MICROWAVE LINKS OPERATING AT 15 GHZ IN PENINSULA

MALAYSIA

By: Abdulrahman, A. Y.; Rahman, T. A.; Rahim, S. K. A.; et al.

JOURNAL OF ELECTROMAGNETIC WAVES AND APPLICATIONS  Volume: 25   Issue: 1   Pages: 23-37   Published: 2011

Times Cited: 16  

Using full rainfall rate distribution for rain attenuation predictions over terrestrial microwave links in Malaysia

By: Abdulrahman, A. Y.; Rahman, T. A.; Olufeagba, B. J.; et al.

Signal Process. Res.  Volume: 2   Pages: 25-28   Published: Mar. 2013

[Show additional data]

Times Cited: 3  

Rain attenuation predictions on terrestrial radio links: differential equations approach

By: Abdulrahman, A. Y.; Rahman, T. A.; Rahim, S. K. A.; et al.

TRANSACTIONS ON EMERGING TELECOMMUNICATIONS TECHNOLOGIES  Volume: 23   Issue: 3   Pages: 293-301   Published: APR 2012

Times Cited: 7  

Comparison of measured rain attenuation and ITU-R predictions on experimental microwave links in Malaysia

By: Abdulrahman, Amuda Yusuf; Bin Abdulrahman, Tharek; Bin Abdulrahim, Sharul Kamal; et al.

INTERNATIONAL JOURNAL OF MICROWAVE AND WIRELESS TECHNOLOGIES  Volume: 3   Issue: 4   Pages: 477-483   Published: AUG 2011

Times Cited: 4  

Free space optical communications-theory and practices

By: Alkholidi, AG; Altowij, KS.

Contemporary Issues in Wireless Communications  Published: 2014

Times Cited: 2  

Creating, Implementing, and Maintaining Successful Classroom Design

By: Anderson, John; Peterson, Adrian; Bishop, Robert

PROCEEDINGS OF THE 2017 ACM ANNUAL CONFERENCE ON SIGUCCS (SIGUCCS' 17)  Pages: 1-5   Published: 2017

Times Cited: 1  

ATTENUATION OF 1.25-CENTIMETER RADIATION THROUGH RAIN

By: ANDERSON, LJ; DAY, JP; FRERES, CH; et al.

PROCEEDINGS OF THE INSTITUTE OF RADIO ENGINEERS  Volume: 35   Issue: 4   Pages: 351-354   Abstract Number: B1947-01811   Published: 1947

Times Cited: 14  

Short-Term Rain Attenuation Predictor for Terrestrial Links in Tropical Area

By: Andrade, Fernando J. A.; de Medeiros, Alvaro A. M.; da Silva Mello, Luiz A. R.

IEEE ANTENNAS AND WIRELESS PROPAGATION LETTERS  Volume: 16   Pages: 1325-1328   Published: 2017

Times Cited: 3  

Propagation Data and Prediction Methods Required for the Design of Terrestrial Line-of-Sight Systems

By: [Anonymous].

document ITU-R P. 530-16  Published: 2015

Times Cited: 2  

Conversion of Annual Statistics to Worst-Month Statistics

By: [Anonymous].

document ITU-R P. 841-5  Published: 2016

Publisher: ITU

Times Cited: 2  

The Concept of Worst Month

By: [Anonymous].

document Rec. ITU-R P. 581-2  Pages: 1   Published: 2001

Times Cited: 6  

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

http://apps.webofknowledge.com/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=307&parentDoc=1&qid=308&SID=F4ykDyMdecVxh86mUwi&colName=WOS&page=1
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitedFullRecord&isickref=WOS:000338355700001
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=1&REFID=472463197&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitedFullRecord&isickref=WOS:000310487900008
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=2&REFID=440872870&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitedFullRecord&isickref=WOS:000285646100003
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=3&REFID=409374317&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_4 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_4 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_4 .fcr-data-additional').show('fast');void(0)
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=4&REFID=473334228&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitedFullRecord&isickref=WOS:000305403500010
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=5&REFID=433400791&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitedFullRecord&isickref=WOS:000208613400011
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=6&REFID=444164164&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=7&REFID=559805283&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=8&REFID=556982099&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=9&REFID=180389851&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitedFullRecord&isickref=WOS:000402127600004
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=10&REFID=532009433&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=11&REFID=557198127&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=12&REFID=556945727&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=13&REFID=442349872&excludeEventConfig=ExcludeIfFromNonInterProduct


1/22/2019 Web of Science [v.5.31] - Web of Science Core Collection Full Record

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=307&SID=F4ykDyMdecVxh86mUwi&page=1&doc… 3/4

Propagation Data and Prediction Methods Required for the Design of Earth-Space Telecommunication Systems

By: [Anonymous].

document Rec. P. 618-12  Published: 2015

Publisher: ITU-R, Geneva, Switzerland

Times Cited: 5  

Characteristics of Precipitation for Propagation Modelling

By: [Anonymous].

document Rec. P. 7-837, ITU-R  Published: 2017

Times Cited: 1  

Characteristics of Precipitation for Propagation Modelling

By: [Anonymous].

document Rec. P. 837-6, ITU-R, P Series  Published: 2013

Times Cited: 1  

Propagation Data and Prediction Methods Required for the Design of Terrestrial Line-of-Sight Systems

By: [Anonymous].

document Rec. TU-R P. 530-14  Published: 2012

Times Cited: 1  

Propagation Data and Prediction Methods Required for The Design of Earth-Space Telecommunication Systems

By: [Anonymous].

Electronic Publication  Volume: 12   Pages: 1-29   Published: 2015

Times Cited: 3  

Title: [not available]

By: [Anonymous].

ElvaLink, PPC-1000 Gigabit Ethernet MM-wave Link  Published: 2005

Online Available

URL: http://www.elva-1.com

Times Cited: 1  

Title: [not available]

By: [Anonymous].

Emerging Trends in 5G/IMT 2020  Published: Sep. 2016

Online Available

Publisher: ITU, Geneva, Switzerland

URL: https://www.itu.int

Times Cited: 1  

Specific attenuation model for rain for use in prediction methods

By: [Anonymous].

Recommendation ITU-R P  Pages: 838-5   Published: 2005

Publisher: Union, Geneva

Times Cited: 3  

Title: [not available]

Group Author(s): ATDI

ATDI ICS Telecom EV  Published: 2017

Accessed May 2017

Times Cited: 2  

Exploiting Site-Specific Propagation Characteristics in Directional Search at 28 GHz

By: Aviles, Juan C.; Kouki, Ammar

IEEE ACCESS  Volume: 4   Pages: 3894-3906   Published: 2016

Times Cited: 3  

ASSESSMENT OF CCIR WORST-MONTH PREDICTION METHOD FOR RAIN ATTENUATION

By: CASIRAGHI, E; PARABONI, A

ELECTRONICS LETTERS  Volume: 25   Issue: 1   Pages: 82-83   Published: JAN 5 1989

Times Cited: 5  

A rain estimation system based on electromagnetic propagation models and DVB-S opportunistic sensors

By: Caviglia, D; Pastorino, M; Randazzo, A; et al.

Wave Propagation Concepts for Near-Future Telecommunication Systems  Published: 2017

Publisher: InTech

[Show additional data]

Times Cited: 2  

Annual cycle of Southeast Asia - Maritime continent rainfall and the asymmetric monsoon transition

By: Chang, CP; Wang, Z; McBride, J; et al.

Times Cited: 136  

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=14&REFID=533916511&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=15&REFID=559805160&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=16&REFID=559805151&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=17&REFID=559805171&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=18&REFID=556636146&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:open_location('http://www.elva-1.com','on');
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=19&REFID=559805125&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:open_location('https://www.itu.int','on');
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=20&REFID=559805145&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=21&REFID=545109782&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=22&REFID=559805186&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitedFullRecord&isickref=WOS:000401706200001
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=23&REFID=515184002&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=24&REFID=52011566&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_25 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_25 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_25 .fcr-data-additional').show('fast');void(0)
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=25&REFID=559805314&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitedFullRecord&isickref=WOS:000227141900003
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=26&REFID=54263520&excludeEventConfig=ExcludeIfFromNonInterProduct


1/22/2019 Web of Science [v.5.31] - Web of Science Core Collection Full Record

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=307&SID=F4ykDyMdecVxh86mUwi&page=1&doc… 4/4

JOURNAL OF CLIMATE  Volume: 18   Issue: 2   Pages: 287-301   Published: JAN 15 2005

Worst-month rain statistics for radiowave propagation study in Malaysia

By: Chebil, J; Rahman, TA

ELECTRONICS LETTERS  Volume: 35   Issue: 17   Pages: 1447-1449   Published: AUG 19 1999

Times Cited: 5  

Rain rate and rain attenuation distribution for microwave propagation study in Malaysia

By: Chebil, J.

THESIS  Published: 1997

Ph. D. dissertation

Publisher: Faculty Elect. Eng., Univ. Technol. Manage., Shillong, Meghalaya

Times Cited: 1  

Comparison of Measured Rain Attenuation in the 12.25 GHz Band with Predictions by the ITU-R Model

By: Choi, Dong You; Pyun, Jae Young; Noh, Sun Kuh; et al.

INTERNATIONAL JOURNAL OF ANTENNAS AND PROPAGATION    Article Number: 415398   Published: 2012

Times Cited: 7  

Title: [not available]

By: Crane,, R.

PROPAGATION HDB WIRE  Published: 2003

Publisher: CRC Press, Boca Raton

Times Cited: 74  

Showing 30 of 117 View All in Cited References page

27.

28.

29.

30.

Clarivate
Accelerating innovation

© 2019 Clarivate Copyright notice Terms of use Privacy statement Cookie policy

Sign up for the Web of Science newsletter Follow us  

http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=27&REFID=52011571&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=28&REFID=559805334&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitedFullRecord.do?product=WOS&colName=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitedFullRecord&isickref=WOS:000296873000001
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=29&REFID=424757651&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&SID=F4ykDyMdecVxh86mUwi&search_mode=CitingArticles&parentProduct=WOS&parentQid=308&parentDoc=30&REFID=292411571&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=307&parentDoc=1&qid=308&SID=F4ykDyMdecVxh86mUwi&colName=WOS&page=1
javascript: void('home')
javascript: void('copyright')
javascript: void('policy');
javascript: void('privacy');
javascript: void('cookies')
javascript: void('Newsletter')

