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Abstract

In recent times, Heterogeneous Network (HetNet) achieves the capacity and coverage for indoors through the deployment

of small cells i.e. femtocells (HeNodeBs). These HeNodeBs are plug-and-play Customer Premises Equipment's which are

associated with the internet protocol backhaul to macrocell (macro-eNodeB). The random placement of HeNodeBs

deployed in co-channel along with macro-eNodeB is causing severe system performance degradation. Thereby, these

HeNodeBs are suggested as the ultimate and the most significant cause of interference in Orthogonal Frequency-Division

Multiple-Access based HetNets due to the restricted co-channel deployment. The CTI in such systems can significantly

reduce the throughput, and the outages can rise to the unacceptable limit or extremely high levels. These lead to severe

system performance degradation in HetNets. This paper presents a novel HGBBDSA-CTI approach capable of strategically

allocate the subcarriers and thereby improves the throughput as well as the outage. The enhanced system performance is

able to mitigate CTI issues in HetNets. This paper also analyses the time complexity for the proposed HGBBDSA algorithm

and also compares it with the Genetic Algorithm-based Dynamic Subcarrier Allocation (DSA), and Particle Swarm

Optimization-based DSA as well. The key target of this study is to allocate the unoccupied subcarriers by sharing among the

HeNodeBs. The reason is also to enhance the system performance such as throughput of HeNodeB, the average throughput

of HeNodeB Users, and outage. The simulation results show that the proposed HGBBDSA-CTI approach enhances the

average throughput (92.05 and 74.44%), throughput (30.50 and 74.34%), and the outage rate reduced to 52.9 and 50.76%

compare with the existing approaches. The result also indicates that the proposed HGBBDSA approach has less time

complexity than the existing approaches.

Keywords

Author Keywords: OFDMA resource optimization; Computational complexity; Subcarrier allocation; Co-tier interference;

Heterogeneous network

KeyWords Plus: BIOGEOGRAPHY-BASED OPTIMIZATION; RESOURCE-ALLOCATION; TIER INTERFERENCE; POWER

ALLOCATION; SUBCHANNEL; COMPLEXITY; ALGORITHM; SCALE

Author Information

Reprint Address: Hasan, MK (reprint author)

Univ Malaysia Sarawak, Dept Elect & Elect Engn, Kota Samarahan 94300, Sarawak, Malaysia.

Reprint Address: Hasan, MK (reprint author)

Int Islamic Univ Malaysia, Dept Elect & Comp Engn, Kuala Lumpur 50728, Malaysia.

Addresses:

[ 1 ] Univ Malaysia Sarawak, Dept Elect & Elect Engn, Kota Samarahan 94300, Sarawak, Malaysia

[ 2 ] Int Islamic Univ Malaysia, Dept Elect & Comp Engn, Kuala Lumpur 50728, Malaysia

       [ 3 ] Green Univ Bangladesh, Dept Comp Sci & Engn, Dhaka, Bangladesh

[ 4 ] Univ Tenaga Nas, Inst Informat & Comp Energy, Kajang 43000, Malaysia

[ 5 ] Zhejiang Univ, Coll Comp Sci, Hangzhou, Zhejiang, Peoples R China

E-mail Addresses: hmkamrul@unimas.my

Funding

F di A G t N b

Citation Network

In Web of Science Core Collection

1
Times Cited

Create Citation Alert

All Times Cited Counts

1 in All Databases

See more counts

42 

Cited References

View Related Records

Most recently cited by:

Saeidian, Bahram; Mesgari, Mohammad

Saadi; Pradhan, Biswajeet; et al.

Optimized Location-Allocation of

Earthquake Relief Centers Using PSO and

ACO, Complemented by GIS, Clustering,

and TOPSIS.

ISPRS INTERNATIONAL JOURNAL OF GEO-

INFORMATION (2018)

View All

Use in Web of Science

Web of Science Usage Count

0 0 

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.

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

Look Up Full Text   Add to Marked ListFull Text from Publisher Save to EndNote online 

 1  of  1 

Learn more

Search Search Results

http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=E1oEKA9wbo2Z2v6Ujb3
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=AU&value=Hasan,%20MK
javascript:sup_focus('addressWOS:000459066800006-1')
javascript:sup_focus('addressWOS:000459066800006-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=AU&value=Ismail,%20AF
javascript:sup_focus('addressWOS:000459066800006-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=AU&value=Islam,%20S
javascript:sup_focus('addressWOS:000459066800006-3')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=AU&value=Hashim,%20W
javascript:sup_focus('addressWOS:000459066800006-4')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=AU&value=Ahmed,%20MM
javascript:sup_focus('addressWOS:000459066800006-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=AU&value=Memon,%20I
javascript:sup_focus('addressWOS:000459066800006-5')
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=OFDMA+resource+optimization&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=Computational+complexity&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=Subcarrier+allocation&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=Co-tier+interference&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=Heterogeneous+network&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=BIOGEOGRAPHY-BASED+OPTIMIZATION&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=RESOURCE-ALLOCATION&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=TIER+INTERFERENCE&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=POWER+ALLOCATION&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=SUBCHANNEL&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=COMPLEXITY&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=ALGORITHM&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&field=TS&value=SCALE&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('reprint_pref_org_exp_link_2', 'inline');hide_show('show_reprint_pref_org_exp_link_2', 'none');hide_show('hide_reprint_pref_org_exp_link_2', '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')
javascript:hide_show('research_pref_org_exp_link_4', 'inline');hide_show('show_research_pref_org_exp_link_4', 'none');hide_show('hide_research_pref_org_exp_link_4', 'inline')
javascript:hide_show('research_pref_org_exp_link_5', 'inline');hide_show('show_research_pref_org_exp_link_5', 'none');hide_show('hide_research_pref_org_exp_link_5', 'inline')
mailto:hmkamrul@unimas.my
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&REFID=566979534&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitingArticles&parentProduct=WOS&parentQid=8&parentDoc=1&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&component=pct&forwardTo=None&qid=8&doc=1&colName=WOS&num_cited=1');
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?REFID=566979534&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitingArticles&parentProduct=WOS&parentQid=8&parentDoc=1&product=UA&betterCount=1&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
http://apps.webofknowledge.com.ezproxy.um.edu.my/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%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d8%26log_event%3dyes%26product%3dWOS%26SID%3dE1oEKA9wbo2Z2v6Ujb3%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000459066800006&search_mode=CitedRefList&SID=E1oEKA9wbo2Z2v6Ujb3&parentProduct=WOS&parentQid=8&parentDoc=1&recid=WOS:000459066800006&PREC_REFCOUNT=42&fromRightPanel=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/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%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d8%26log_event%3dyes%26product%3dWOS%26SID%3dE1oEKA9wbo2Z2v6Ujb3%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000459066800006&parentProduct=WOS&parentQid=8&search_mode=RelatedRecords&SID=E1oEKA9wbo2Z2v6Ujb3&parentDoc=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?fromPID=WOS&product=UA&toPID=UA&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26excludeEventConfig%3dExcludeIfFromFullRecPage%26search_mode%3dGeneralSearch%26qid%3d8%26log_event%3dyes%26product%3dWOS%26SID%3dE1oEKA9wbo2Z2v6Ujb3%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&SID=E1oEKA9wbo2Z2v6Ujb3&qid=10&action=forward&highlighted_tab=UA&last_prod=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&search_mode=CitingArticles&queryNatural=no&doc=1&URL=%2Ffull_record.do%3Fsearch_mode%3DMostRecentCitingArticles%26qid%3D10%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3DE1oEKA9wbo2Z2v6Ujb3%26colName%3DWOS%26recordID%3DWOS%3A000442750900005%26doc%3D1
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=UA&toPID=UA&action=AllCitationService&isLinks=yes&highlighted_tab=UA&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d8%26log_event%3dyes%26product%3dWOS%26SID%3dE1oEKA9wbo2Z2v6Ujb3%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&REFID=566979534&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitingArticles&parentProduct=WOS&parentQid=8&parentDoc=1&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=1
javascript:;
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.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:void('Links');
javascript:;
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=E1oEKA9wbo2Z2v6Ujb3&page=


3/13/2019 Web of Science [v.5.32] - Web of Science Core Collection Full Record

http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=E1oEKA9wbo2Z2v6U… 2/4

(from Web of Science Core Collection)

Funding Agency Grant Number

Ministry of Higher Education (MOHE), Malaysia   

Research Management Centre, International Islamic University Malaysia  SF16-003-0072 

Research Management and Innovation Centre, Universiti Malaysia Sarawak  F02/DPD/1639/2018 

View funding text    

Publisher

SPRINGER, VAN GODEWIJCKSTRAAT 30, 3311 GZ DORDRECHT, NETHERLANDS

Journal Information

Impact Factor: Journal Citation Reports

Categories / Classification

Research Areas: Telecommunications

Web of Science Categories: Telecommunications

See more data fields

  1  of  1 

Cited References: 42

Showing 30 of 42 View All in Cited References page

User equipment (ue) radio transmission and reception

Group Author(s): Access, E. U. T. R

3gpp std. Ts 36. 101.  

Times Cited: 12  

Further advancements for e-utra physical layer aspects

Group Author(s): Access, E. U. T. R

3gpp ts 36. 814. V9. 0. 0  Published: Mar 1000

Times Cited: 1  

The evolution to 4G cellular systems: LTE-Advanced

By: Akyildiz, IF; Gutierrez-Estevez, DM; Reyes, EC.

Phys. Commun.  Volume: 3   Issue: 4   Pages: 217-244   Published: 2010

Times Cited: 196  

Universal mobile telecommunications system (umts);lte; telecommunication management; self-organizing networks (son);

concepts andrequirements, release 10

By: [Anonymous].

3GPPTS32. 500V10. 1. 0  Published: 2011

Publisher: 3GPP-ETSI

Times Cited: 1  

Achieving High Frequency Diversity with Subcarrier Allocation in OFDMA Systems

By: Bai, Bo; Chen, Wei; Cao, Zhigang; et al.

GLOBECOM 2008 - 2008 IEEE GLOBAL TELECOMMUNICATIONS CONFERENCE  Book Series: IEEE Global Telecommunications Conference

(Globecom)     Published: 2008

Times Cited: 5  

Joint Subcarrier and Power Allocation in OFDMA Systems for Outage Minimization

By: Basaran, Semiha Tedik; Kurt, Gunes Karabulut

IEEE COMMUNICATIONS LETTERS  Volume: 20   Issue: 10   Pages: 2007-2010   Published: OCT 2016

Times Cited: 3  

Throughput enhancement through femto-cell deployment

By: Bharucha, Zubin; Haas, Harald; Saul, Andreas; et al.

EUROPEAN TRANSACTIONS ON TELECOMMUNICATIONS  Volume: 21   Issue: 5   Pages: 469-477   Published: AUG 2010

Times Cited: 26  

Fractional frequency reuse in integrated femtocell/macrocell environments

By: Bouras, C.; Kokkinos, V.; Papazois, A.; et al.

WWIC, 2013  Pages: 229-240   Published: 2013

Times Cited: 5  

1.

2.

3.

4.

5.

6.

7.

8.

javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
javascript:;
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=8&parentDoc=1&qid=9&SID=E1oEKA9wbo2Z2v6Ujb3&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitingArticles&parentProduct=WOS&parentQid=9&parentDoc=1&REFID=416810057&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitingArticles&parentProduct=WOS&parentQid=9&parentDoc=2&REFID=579364888&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitingArticles&parentProduct=WOS&parentQid=9&parentDoc=3&REFID=351570207&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitingArticles&parentProduct=WOS&parentQid=9&parentDoc=4&REFID=579364889&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitedFullRecord&isickref=WOS:000287978003174
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitingArticles&parentProduct=WOS&parentQid=9&parentDoc=5&REFID=336350667&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitedFullRecord&isickref=WOS:000388459000025
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitingArticles&parentProduct=WOS&parentQid=9&parentDoc=6&REFID=517873429&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitedFullRecord&isickref=WOS:000280874300009
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitingArticles&parentProduct=WOS&parentQid=9&parentDoc=7&REFID=336479426&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1oEKA9wbo2Z2v6Ujb3&search_mode=CitingArticles&parentProduct=WOS&parentQid=9&parentDoc=8&REFID=543303357&excludeEventConfig=ExcludeIfFromNonInterProduct

