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                Overcome RF and Microwave Interference Challenges

                ì• í”Œë¦¬ì¼€ì�´ì…˜ ë…¸íŠ¸

                
                    This application note discusses practical strategies to overcome RF and microwave interference challenges in the field using real-time spectrum analysis (RTSA). Learn about the different types of interference encountered in commercial and aerospace and defense (A/D) wireless communication networks. Uncover the drawbacks associated with traditional interference analysis and get an in-depth introduction to RTSA. Understand why RTSA is valuable for troubleshooting interference in todayâ€™s networks with bursty and elusive signals.

Introduction 

Increasing wireless technologies in communication networks bring one inherent challenge â€” interference. Regardless of the type of network, the noise level in the system always limits performance. The generation of noise is internal or external. 

The level of interference management determines the quality of service. For example, uplink noise level management of an LTE network dramatically improves its performance. Proper channel assignment and reuse in an enterprise wireless local area network (LAN) assures the planned connection speed, and optimized antenna location/pattern in a satellite earth station contributes to the reliability of communication under all weather conditions. 

A real-time signal analysis (RTSA) capability is necessary for detecting demanding signals and troubleshooting network issues in the field. In this paper, we will look at interference in various networks, discuss RTSA technology and its key performance indicators, and explore applications to troubleshoot RADAR, electronic warfare (EW), and interference issues in communication networks. 
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Review of RF and MW Interference Issues 

Wireless interference challenges 

In commercial digital wireless networks, the key challenge is to provide as much capacity as possible within the available spectrum. This design goal drives much tighter frequency reuse and wider channel deployment. Because cell sites are so close to each other, and base stations transmit at the same time, this creates a much higher noise level on the downlink (direction from the base station to the mobile). The higher noise level on the downlink at the mobile antenna triggers the mobile to increase its output power. In turn, this leads to increased uplink (direction from the mobile to the base station) noise level at the base station antenna. The higher level of noise at the base transceiver station (BTS) antenna reduces cell site capacity. These are examples of internal network interference. 

In addition to internal interference, external interference is more prevalent now; this is due to tight frequency guard bands between network operators, poor network planning, network optimization, and illegal use of spectrum. 

Interference issues in LTE networks 

The LTE network is noise limited. It has frequency reuse of one, which means every cell site uses the same frequency channel. For an LTE network to work properly, it must have a sophisticated and efficient interference management scheme. 

On the downlink, LTE base stations rely on channel quality indicator (CQI) reports from the mobile to estimate the interference in the coverage area. CQI is a measure of the signal-to-interference ratio on the downlink channel or on certain resource blocks. It is a key input for the base station to schedule bandwidth and determines the throughput delivered to the mobile. The interference is an aggregation of noise generated inside the cell site and interference from external transmitters. If there is external interference on the downlink, it drives CQI lower and prompts the retransmission of data, which in turn decreases network speed. Downlink interference is one of the most challenging situations to deal with because there is no direct feedback from the base station to indicate that interference is present.

Precise power control plays a critical role in LTE interference management because the serving cell and neighbor cells share the same frequency channel. The network needs to minimize interference at the edge of the cell, and at the same time, provide enough power to the edge users to get good service quality. An LTE base station provides full-spectrum at lower power in the center of the cell. At the edge of the cell, it allocates fewer resource blocks (subcarriers) but delivers more power (Figure 1). This approach improves overall cell throughput and minimizes interference. 
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Comoros
Congo
Congo, The Dem. Republic Of
Cook Islands
Costa Rica
CÃ´te d'Ivoire
Croatia
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands
Faroe Islands
Fiji
Finland
French Guiana
French Polynesia
French Southern Terr.
Gabon
Gambia
Georgia
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Heard/McDonald Isls.
Honduras
Hong Kong, China
Hungary
Iceland
Indonesia
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Korea (South)
Kuwait
Kyrgyzstan
Laos
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montserrat
Morocco
Mozambique
Myanmar
N. Mariana Isls.
Namibia
Nauru
Nepal
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Samoa
San Marino
Sao Tome/Principe
Saudi Arabia
Senegal
Serbia and Montenegro
Serbia
Montenegro
Seychelles
Sierra Leone
Slovak Republic
Slovenia
Solomon Islands
Somalia
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
St. Vincent and Grenadines
Suriname
Svalbard/Jan Mayen Isls.
Swaziland
Switzerland
Taiwan, China
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks/Caicos Isls.
Tuvalu
Uganda
Ukraine
United Arab Emirates
US Minor Outlying Is.
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Viet Nam
Virgin Islands (British)
Virgin Islands (U.S.)
Wallis/Futuna Isls.
Western Sahara
Yemen
Zambia
Zimbabwe


            

            
                
                
                    
                        íšŒì‚¬ëª…*í•„ìˆ˜ìž…ë ¥í•ëª©
                        
                    

                

            
                
            
                ì‚°ì—…êµ°*í•„ìˆ˜ìž…ë ¥í•ëª©
                ì„ íƒ�í•´ ì£¼ì‹ì‹œì˜¤.
í•ê³µìš°ì£¼/ë°©ìœ„ ì‚°ì—…
ì˜¤í† ëª¨í‹°ë¸Œ
ê°€ì „
ë�°ì�´í„° ì„¼í„°/í�´ë�¼ìš°ë“œ ì‚¬ì—…ìž�
êµ�ìœ¡
ì „ìž� ì œí’ˆ ì œì¡°
ì—�ë„ˆì§€/ìœ í‹¸ë¦¬í‹°
ê¸ˆìœµ
ì •ë¶€/êµ°(Military)
IoT
ì�˜ë£Œ
ë„¤íŠ¸ì›Œí�¬ ìž¥ë¹„ ì œì¡°
ì–‘ìž� ì»´í“¨íŒ…
ìœ í†µ(ë¦¬í…Œì�¼)
ë°˜ë�„ì²´
ì†Œí”„íŠ¸ì›¨ì–´ ê°œë°œ
í†µì‹ /ëª¨ë°”ì�¼ ì‚¬ì—…ìž�
í…ŒìŠ¤íŠ¸ ëž©
êµ�í†µ/ìš´ì†¡


            

            
            
            
                í˜„ìž¬ ì§�ë¬´ì™€ ê´€ë ¨ë�œ ê²½ë ¥ ê¸°ê°„ì�„ ì•Œë ¤ì£¼ì‹ì‹œì˜¤.*í•„ìˆ˜ìž…ë ¥í•ëª©
                ì„ íƒ�í•´ ì£¼ì‹ì‹œì˜¤.
 2ë…„ ë¯¸ë§Œ
2 - 7 years
 > 7 years


            

            
            
            
                ì§�ì±…*í•„ìˆ˜ìž…ë ¥í•ëª©
                ì„ íƒ�í•´ ì£¼ì‹ì‹œì˜¤.
ê²½ì˜�ì§„
ìˆ˜ì„� ì—”ì§€ë‹ˆì–´/ë¶€ì„œìž¥
ì—”ì§€ë‹ˆì–´ë§� ê´€ë¦¬ìž�
ì‹¤ë¬´ìž�
í•™ìƒ�
ì»¨ì„¤í„´íŠ¸

   
            

            
            
            
                    ì£¼ìš” ì—…ë¬´*í•„ìˆ˜ìž…ë ¥í•ëª©
                    ì„ íƒ�í•´ ì£¼ì‹ì‹œì˜¤.
ë³´ë“œ ë ˆì�´ì•„ì›ƒ
ë””ì§€í„¸ : ê³ ì†� ì�¸í„°íŽ˜ì�´ìŠ¤
ë””ì§€í„¸ : ê´‘í†µì‹ 
IT/ì •ë³´ ê¸°ìˆ 
L2-7 ë„¤íŠ¸ì›Œí�¬ ì„¤ê³„/ìš´ìš©
ì „ì›� : ë°°í„°ë¦¬ ë“œë ˆì�¸ ë¶„ì„�
ì „ì›� : ë³€í™˜ ë°� ì»¨ë””ì…”ë‹�
ì œí’ˆ : í•˜ë“œì›¨ì–´ í…ŒìŠ¤íŠ¸
ì œí’ˆ : ë‹¤ì¤‘ ì‹œìŠ¤í…œ í†µí•©
ì œí’ˆ : ì†Œí”„íŠ¸ì›¨ì–´ í…ŒìŠ¤íŠ¸
í’ˆì§ˆ ë³´ì¦�
RF : ì•„ë‚ ë¡œê·¸/í˜¼í•© ì‹ í˜¸
RF : í˜„ìž¥ í…ŒìŠ¤íŠ¸
ë°˜ë�„ì²´ í…ŒìŠ¤íŠ¸
Software: Development
ì†Œí”„íŠ¸ì›¨ì–´ : í†µí•©
ë¹„ê¸°ìˆ ì§�(Non-Engineer)

       
            

            
            
            
                ì§�ì¢…*í•„ìˆ˜ìž…ë ¥í•ëª©
                ì„ íƒ�í•´ ì£¼ì‹ì‹œì˜¤.
êµ�ìœ¡(êµ�ìˆ˜/í•™ê³„)
ì–´í”Œë¦¬ì¼€ì�´ì…˜ ê´€ë¦¬
íšŒë¡œ ì„¤ê³„ ë°� ë ˆì�´ì•„ì›ƒ
ë””ì§€í„¸ ì„¤ê³„
ì „ìž� ì œì¡°
í˜„ìž¥ ì—”ì§€ë‹ˆì–´
ìµœì¢… ì‹œìŠ¤í…œ í…ŒìŠ¤íŠ¸
ì�¸ì‚¬/ìž¬ë¬´/ë²•ë¥ 
ì‹¤í—˜ì‹¤(Lab) ê´€ë¦¬
ë§ˆì¼€íŒ…/ì˜�ì—…
ë„¤íŠ¸ì›Œí�¬/ë³´ì•ˆ ì„¤ê³„
ë„¤íŠ¸ì›Œí�¬/ë³´ì•ˆ ìš´ìš©
ì „ë ¥ ì„¤ê³„
Procurement
Product Management
RFì„¤ê³„
ì†Œí”„íŠ¸ì›¨ì–´ ì—”ì§€ë‹ˆì–´
í•™ìƒ�
í…ŒìŠ¤íŠ¸ ì—”ì§€ë‹ˆì–´/ê¸°ìˆ ìž�
ë¹„ê¸°ìˆ ì§�(Non-Engineer)

            
            

            
            
            
                ìµœì‹  ì œí’ˆ, ë¦¬ì†ŒìŠ¤ ë°� ì�´ë²¤íŠ¸ì—� ëŒ€í•œ ê´‘ê³ ì„± ì •ë³´ ìˆ˜ì‹          
            

            
              
                    
                         ì†”ë£¨ì…˜ ê´€ë ¨ ì˜�ì—… ì‚¬ì›� ë˜�ëŠ” ëŒ€ë¦¬ì �ì�„ í†µí•œ ì—°ë�½ì—� ë�™ì�˜í•˜ì‹ë‹ˆê¹Œ?
                        ì•„ë‹ˆì˜¤, ë‹¤ì�Œì—� í•˜ê² ìŠµë‹ˆë‹¤.    
                        ì˜ˆ
                    
 
                    
                        
                            ì„ í˜¸í•˜ëŠ” ì—°ë�½ë°©ë²•ì�„ ì„ íƒ�í•´ ì£¼ì‹ì‹œì˜¤. *í•„ìˆ˜ìž…ë ¥í•ëª©
                            
                                
                                ì�´ë©”ì�¼
                            

                            
                                ì„ í˜¸í•˜ëŠ” ì—°ë�½ë°©ë²•ì�„ ì„ íƒ�í•´ ì£¼ì‹ì‹œì˜¤.
                                
                                    
                                    ì „í™”*í•„ìˆ˜ìž…ë ¥í•ëª©
                                
 
                                
                            

                        

                    

                    ë‹´ë‹¹ ì˜�ì—…ê³¼ì�˜ ìƒ�ë‹´ì�„ ìš”ì²í•©ë‹ˆë‹¤.

                

                
            
            
                [í‚¤ì‚¬ì�´íŠ¸ ê°œì�¸ì •ë³´ ìˆ˜ì§‘ ë°� ì�´ìš©]


Â 1. ê°œì�¸ì •ë³´ ìˆ˜ì§‘ ë°� ì�´ìš© ë�™ì�˜


Â 2. í‚¤ì‚¬ì�´íŠ¸ íŒŒíŠ¸ë„ˆ ì—…ë¬´ ìœ„íƒ� ë�™ì�˜


Â 3. í‚¤ì‚¬ì�´íŠ¸ í•´ì™¸ ë³¸ì‚¬ ë°� ì§€ì‚¬ ì œê³µ ë�™ì�˜



"ì œì¶œ"ì�„ í�´ë¦í•˜ì‹œë©´ ê°œì�¸ì •ë³´ ìˆ˜ì§‘ ë°� ì�´ìš©ì—� ë�™ì�˜í•œ ê²ƒìœ¼ë¡œ ê°„ì£¼í•©ë‹ˆë‹¤. ë³´ë‹¤ ìž�ì„¸í•œ ë‚´ìš©ì�€ í™ˆíŽ˜ì�´ì§€ í•˜ë‹¨ì�˜ ê°œì�¸ì •ë³´ë³´í˜¸ì •ì±… ì�„ ì°¸ì¡°í•˜ì‹œê¸° ë°”ëž�ë‹ˆë‹¤.

            
            
            
            
            
 
            
            
                
                
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                
                
                
                
                
                
                
                
                
                
                
                
            
             
            
            
            
            
            
            
                 
             
            
            
            

            
        

        
                ê°�ì‚¬í•©ë‹ˆë‹¤!

                ê·€í•˜ì�˜ ì–‘ì‹�ì�´ ì„±ê³µì �ìœ¼ë¡œ ì œì¶œë�˜ì—ˆìŠµë‹ˆë‹¤.

                
                    
                

                Note: Clearing your browser cache will reset your access. To regain access to the content, simply sign up again.

            

        

    




    






    






    ì˜�ì—…íŒ€ì—� ë¬¸ì�˜
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            íŒ�ë§¤ ë¬¸ì�˜ ë¶€íƒ�ë“œë¦½ë‹ˆë‹¤.

            *Indicates required field

            
                
                
                
                
                
        
            
                    
                        
                            ì„ í˜¸í•˜ëŠ” ì—°ë�½ë°©ë²•ì�„ ì„ íƒ�í•´ ì£¼ì‹ì‹œì˜¤. *í•„ìˆ˜ìž…ë ¥í•ëª©
                            
                                Preferred method of communication?
                                
                                
                                    ì�´ë©”ì�¼ ë³€ê²½í•˜ê¸°
                                ì�´ë©”ì�¼
                                   
                            

                                
                                    Preferred method of communication?
                                    
                                    ì „í™”*í•„ìˆ˜ìž…ë ¥í•ëª©ì „í™”ë²ˆí˜¸ëŠ” ìˆ«ìž�ë§Œ ìž…ë ¥í•´ ì£¼ì„¸ìš”. (ê³µë°±, íŠ¹ìˆ˜ë¬¸ìž� ì œì™¸)
                                    
                                

                        

                    

                    
                        ìµœì‹  ì œí’ˆ, ë¦¬ì†ŒìŠ¤ ë°� ì�´ë²¤íŠ¸ì—� ëŒ€í•œ ê´‘ê³ ì„± ì •ë³´ ìˆ˜ì‹          
                    

                [í‚¤ì‚¬ì�´íŠ¸ ê°œì�¸ì •ë³´ ìˆ˜ì§‘ ë°� ì�´ìš©]


Â 1. ê°œì�¸ì •ë³´ ìˆ˜ì§‘ ë°� ì�´ìš© ë�™ì�˜


Â 2. í‚¤ì‚¬ì�´íŠ¸ íŒŒíŠ¸ë„ˆ ì—…ë¬´ ìœ„íƒ� ë�™ì�˜


Â 3. í‚¤ì‚¬ì�´íŠ¸ í•´ì™¸ ë³¸ì‚¬ ë°� ì§€ì‚¬ ì œê³µ ë�™ì�˜



"ì œì¶œ"ì�„ í�´ë¦í•˜ì‹œë©´ ê°œì�¸ì •ë³´ ìˆ˜ì§‘ ë°� ì�´ìš©ì—� ë�™ì�˜í•œ ê²ƒìœ¼ë¡œ ê°„ì£¼í•©ë‹ˆë‹¤. ë³´ë‹¤ ìž�ì„¸í•œ ë‚´ìš©ì�€ í™ˆíŽ˜ì�´ì§€ í•˜ë‹¨ì�˜ ê°œì�¸ì •ë³´ë³´í˜¸ì •ì±… ì�„ ì°¸ì¡°í•˜ì‹œê¸° ë°”ëž�ë‹ˆë‹¤.

                
                
                    
                        
                        
                    
                    
                    
                    
                    
                    
                    
                

                
                    
                        
                        
                        
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                    
                     
                    
                    
                    
                    
                    
                    
                         
                     
                    
                    
                    

                

                
                
            

            
                ê°�ì‚¬í•©ë‹ˆë‹¤!

                A sales representative will contact you soon.
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                            No product matches found - System Exception
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