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                MIMO Tx/Rx Test Solutions 

                æŠ€æœ¯æ¦‚è¿°

                
                    Introduction

Fourth-generation wireless communication systems like Long Term Evolution (LTE) and LTE-Advanced rely on Multiple-Input Multiple-Output (MIMO) technology to deliver on the promise of higher data rates, greater coverage areas and lower operational costs. These benefits come at the cost of more complex base stations and mobile devices, which challenge the capabilities of traditional measurement equipÂment and test software.

Measuring LTE MIMO operation during receiver (Rx) and transmitter (Tx) device testing requires the right combination of test instruments and techniques to evaluate the perforÂmance of LTE components and systems under real-world conditions. Keysight Technologies, Inc. offers multiple solutions to meet this need.

Solutions for MIMO LTE Rx Test

Due to its departure from previous cellular communications networks, LTE requires fundamental changes in base station/handset design and test. Receiver testing must evaluate the receiver as a whole and test its subblocks and components to better understand their contribution to the receiverâ€™s overall performance. In cases where multiple receivers are used, each receive chain must be tested separately, prior to verifying the performance of the receivers with multiple antennas.

Keysightâ€™s solutions for MIMO LTE Rx test include the:

	N5106A PXB Multi-Channel Baseband Generator/Fader
	MXG/ESG RF signal generators
	Signal Studio software


Working together, these solutions creÂate MIMO signals and apply real-time fading for Rx test at RF and baseband. The PXB generates MIMO signals up to 4x2 and then applies flexible real-time fading to the signals. The MXG/ESG is used as an RF upconverter (one per receive antenna). Signal Studio creates the LTE signals that are used with both the PXB and MXG/ESG hardware.

Solutions for MIMO LTE Tx Test

MIMO Tx test in LTE-based wireless communications systems requires meaÂsurement of broadband and narrowband power, overall quality metrics (e.g., EVM), and more. Measurements are also needed to control an LTE transmitterâ€™s edge-of-band characteristics, trading off out-of-band attenuation without affecting in-channel performance. Additionally, MIMO analysis adds measurements specific to multi-channel (typically 2-4) transmitters (e.g., channel phase/timing and modulation quality), made on two or more input and output channels.

Keysightâ€™s solutions for MIMO LTE Tx test include the:

	N9010A EXA/N9020A MXA signal analyzers
	Infiniium 90000 X-Series oscilÂloscopes
	N7109A Multi-Channel Signal
	Analysis System


Keysightâ€™s 89600B Vector Signal Analysis (VSA) software runs on all three hardware platforms, providing a window into whatâ€™s happening inside complex LTE-based devices. Various 89600B VSA software options are available, including: LTE-Advanced, LTE, HSPA+, Mobile WiMAXâ„¢, and 802.11n/ac.

Which Hardware PlatÂform is Right For You?

Dual MXAs/EXAs features:

Up to 2 channels

Best EVM/dynamic range

Fully characterized RF specifications

General-purpose application

90000 X-Series features:

Up to 4 channels

Widest analysis bandwidth

General-purpose application

Phase coherent

N7109A features:

> 4 channels

Extendable/scalable hardware

Fastest measurement speed

Phase coherent

Pre-selected tuner, off-air measureÂments

Simulation-based MIMO Solutions

SystemVue is an open simulation and modeling environment that supports MIMO investigations, as well as direct connection to test equipment for verification. For algorithm designers, SystemVue supports closed-loop Throughput and BER simulations with full coding and fading models for up to 8x8 MIMO, for LTE and LTE-Advanced, complete with antenna directivities, fading, and impairments.

For verification, SystemVue can be used to model, encode, and download MIMO test vectors for a wide variety of emerging standards, and even post-process received signals. With this capability, SystemVue can also be used to manually close feedback loops, using combinations of simulation, measureÂments, and oneâ€™s own baseband IP, thus validating system-level performance earlier in R&D.

Keysightâ€™s solutions for simulation include:

W1461BP SystemVue Comms Architect

W1918EP LTE-Advanced baseband library (among other standards supÂported)

W1715EP MIMO Channel Builder


                

                
            

        


        
    



    











    
    
        

    ×
    
        
                è§£é”�å†…å®¹

                å…�è´¹æ³¨å†Œ

                *Indicates required field

            
 
            
            
            
            
            
            

            
            
                
                    æ›´æ”¹ç”µå�é‚®ä»¶åœ°å�€ï¼Ÿ
                ç”µå�é‚®ç®±*å¿…å¡«é¡¹
                   
            

            
            
            
                
                    å��å—*å¿…å¡«é¡¹
                    
                       
                

            

            
            
            
                
                    å§“* å¿…å¡«é¡¹
                        
                

            

            
                
            
                å›½å®¶æˆ–åœ°åŒº*å¿…å¡«é¡¹
                --è¯·é€‰æ‹©--
United States
United Kingdom
Canada
India
Malaysia
Netherlands
Australia
South Africa
France
Germany
Singapore
Sweden
Brazil
Afghanistan
Ã…land Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brit/Indian Ocean Terr.
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canary Islands
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
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
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æ±½è½¦
æ¶ˆè´¹ç±»ç”µå�
æ•°æ�®ä¸å¿ƒ/äº‘æœ�åŠ¡æ��ä¾›å•†
æ•™è‚²
ç”µå�äº§å“�ç”Ÿäº§å•†
èƒ½æº�/åŸºç¡€è®¾æ–½
é‡‘èž�
æ”¿åºœéƒ¨é—¨
ç‰©è�”ç½‘ç”µå�äº§å“�
åŒ»ç–—/ä¿�å�¥
ç½‘ç»œè®¾å¤‡åˆ¶é€ å•†
é‡�å�æŠ€æœ¯
é›¶å”®/åŒ»ç–—
å�Šå¯¼ä½“
Â è½¯ä»¶å¼€å�‘
è¿�è�¥å•†
æµ‹è¯•å®žéªŒå®¤
äº¤é€šè¿�è¾“
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2 - 7 years
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è¡Œæ”¿ç®¡ç�†
æ€»å·¥ç¨‹å¸ˆ/éƒ¨é—¨ä¸»ç®¡
æŠ€æœ¯ç»�ç�†
è�Œå‘˜
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ç‰ˆå›¾è®¾è®¡
æ•°å—ï¼šé«˜é€ŸæŽ¥å�£
æ•°å—ï¼šå…‰é€šä¿¡
IT/ä¿¡æ�¯æŠ€æœ¯
L2-7 ç½‘ç»œè®¾è®¡/è¿�è�¥
ç”µæº�ï¼šä½ŽåŠŸè€—åˆ†æž�
ç”µæº�ï¼šè½¬æ�¢å’Œè°ƒç�†
äº§å“�ï¼šç¡¬ä»¶æµ‹è¯•
äº§å“�ï¼šå¤šç³»ç»Ÿé›†æˆ�
äº§å“�ï¼šè½¯ä»¶æµ‹è¯•
è´¨é‡�ä¿�è¯�
å°„é¢‘ï¼šæ¨¡æ‹Ÿ/æ··å�ˆä¿¡å�·
å°„é¢‘ï¼šå¤–åœºæµ‹è¯•
å�Šå¯¼ä½“æµ‹è¯•
Software: Development
è½¯ä»¶é›†æˆ�
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