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                Energy Plane (E-Plane) Test Suites for RAN/vRAN/O-RAN

                æŠ€æœ¯æ¦‚è¿°

                
                    Introduction

The E-Plane ETSI Test Suites measure Energy Consumption (EC) and Energy Efficiency (EE) in O-RU(O-RAN Radio Unit), O-DU/O-CU (O-RAN Distributed/Central Unit), and gNodeB, based on ETSI standards. The E-Plane Design Test Suites go a step further to characterize the Energy Savings (ES)performance of O-DU/O-CU and gNodeB, using advanced data analytics and reporting. EC statistics are cross-correlated with traffic, platform performance, and quality of service to completely characterize the platform.

Overview

Why is Energy Efficiency becoming so important?For calculating the energy used in a cellular network, the industry standard metric used is â€œnumber of bits transmitted per joule of energy used.â€�

As technology has progressed from 2G through to 5G, this number has improved considerably because of better and more efficient modulation techniques that improve the quality of transmitted signal while using less energy per bit. Although 5G transmission is far more efficient than 4G, energy consumption is expected to skyrocket if no efforts are made to check it, because cellular networks are expected to get denser, to support the increasingly higher data rates that are demanded by users. Energy consumption (EC) has become a key contributor to operatorsâ€™ OPEX and this is a global concern.

How Do We Calculate Energy Efficiency?

Let us define some of the commonly used phrases:

1. Energy Consumption (EC): Integral of power consumption over time

2. Energy Savings (ES): The difference between the EC needed to provide a certain service and the EC needed to provide the same service with energy saving mechanisms in place.

3. Energy Efficiency (EE): The relation between the useful output (Telecom services etc.) and Energy Consumption (EC)

A cellular network consists of the radio access network (RAN), the core network (CN) and all the supporting services. There are also all the mobiles within the network, all of them, consuming energy to operate.

This document shall concentrate on the energy that is used in the RAN which is made up of Base Stations (BS). In 3GPP 5G parlance, that would be gNodeB.

Point to note is, as RANs move towards disaggregation and virtualization, we also need to take into consideration vRAN (virtual RAN) and O-RAN based networks.

A Base Station is more energy efficient when doing more work with same energy, doing same work with less energy or in the best case doing more work with less energy.

For networks based on O-RAN, the component systems undergo three step testing before being deployed.

O-RAN Conformance: Largely protocol domain testing involving some, or all of User Plane (U-Plane), Control Plane (C-Plane), Management Plane (M-Plane) and Synchronization Plane (S-Plane)

3GPP Conformance: When the O-RU is combined with the Distribution Unit (O-DU) and Centralized Unit (O-CU), to form gNodeB, the entire system undergoes RF domain (and performance) testing.

Energy Plane Testing: E-Plane testing combines power measurement with protocol and RF domains, requiring a cross-domain measurement system and cross-correlation of the data to gain meaningful insights into the overall energy performance of the RAN components.

The standards that govern the three types of testing above were developed in isolation and therefore it is necessary to have a unified framework to cover protocol domain, RF domain and E-Plane testing in the set-up, for maximum leverage of existing resources.

Benchmarking is a critical requirement for selection of network elements, and also for improving the equipment design, especially for better energy efficiency. So, established and standards-based methodologies and test vectors are required to facilitate benchmarking.

O-RAN and 3GPP are fast evolving standards and equipment manufacturers have to ensure continuing compliance of their products to the latest versions. Automation of the test cases and report generation is the key to ensure compatibility with the latest standards with regression testing.

Keysight E-Plane Test Suite

There are 5 E-Plane Test Suites:

1. E-Plane ETSI Test Suite for O-RU

2. E-Plane ETSI Test Suite for O-DU/O-CU

3. E-Plane ETSI Test Suite for gNodeB

4. E-Plane Design Test Suite for O-DU/O-CU

5. E-Plane Design Test Suite for gNodeB
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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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èˆªç©ºèˆªå¤©/å›½é˜²ç”µå�
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 å¹´
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‘˜
å¦å‘˜
å’¨è¯¢é¡¾é—®
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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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