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Overview The Business Registrations and Licensing Agency (BRELA) is now implementing online service for the Registrations of Business Names, Industrial Licenses, Companies, Trade and Service Marks and Patents. The Online Registration System (ORS) allow users to send new applications and process post registration matters for Companies
which have already updated their Company information in the Online Registration System (ORS). Thus, it is important to have data of all Companies uploaded by the respective officers of the Company before the system can allow a Company to perform post incorporation activities. Categories Any two or more persons associated for any lawful purpose
may form an incorporated Company and obtain a Certificate of Incorporation. There are two types of Companies Registrable here in Tanzania Investment Centre (TIC) Local Companies: This is a type of a Company Where the liability of members is Limited to the amount of shares held by them in the Memorandum of Association . Foreign Companies:
These are those Companies incorporated outside Tanzania and wishes to establish a place of business within Tanzania. Where the Certificate of compliance is issued upon reception of the necessary required documents for registration Entitled Person Any person may register a company in Tanzania where the age Limit provided is minimum 21 years
and maximum of 70 years as per section 194 of Companies Act Cap.212. How to Apply In order to access the Online Registration System one has to create an account and become a registered user of the system. The following are the requirements needed for creating an Online Registration Account. For Tanzanians:- National Identification number
(NIN) Tax identification Number (TIN) from TRA Foreign Company:- Visit Online Registration System (ORS) through Url address € or by visiting the BRELA website www.brela.go.tz .Then select Limited Company Online Registration. The user manual is provided on the same website. Post registration Matters Any changes after Incorporating a
Company has to be communicated to the Registrar. All the procedure is done online, all Companies registered before February, 2018 have to update their Company information in the Online Registration System (ORS). There after they could communicate or File any document required as the case may be. Invoice for payment is generated online and
sent to the applicant for payments. Filing fees are as provided under the BRELA website www.brela.go.tz Fee Structure Local Company: Registration Fees: This depends with the Initial Share Capital written in the Memorandum. Filing Fees: This is charged for filing of the document. Stamp duty. These categories can be obtained in the BRELA
website www.brela.go.tz Foreign Company: Registration Fees: USD 750.00 Filling any document required to be delivered to the Registrar USD 220.00 For filling Balance sheet/accounts USD 220.00. For more information on this part just visit BRELA website www.brela.go.tz MODE OF PAYMENT: The system will request you to choose mode of
payment you wish to pay either by Bank ie. CRDB OR NMB Bank or by Mobile money transfer ie. M pesa, Tigo pesa AIRTEL Money and Hallo pesa. And an invoice having a Control number will be sent to you to effect the required payments. Required attachments Local Company: Consolidated form, this one is generated online after filling all the
particulars you download for signatures of all the directors and company secretary. Certified Copy of Certificate of Incorporation. Certified Copy of Memorandum and Articles of Association, Statutes or Chatter or any other instrument defining the Constitution of the Company the case may be. Copy of mostly recent accounts and related reports of the
Company. Form no 434 (Situation of registered Office abroad and in Tanzania, List of Directors of the Company, Persons who resides in Tanzania representing the Company and declaration which is to be attested by the Commissioner for Oaths/Notary Public). Integrity pledge Form. Foreign Company: Consolidated form, this one is generated online
after filling all the particulars you download for signatures of all the directors and company secretary. Certified Copy of Certificate of Incorporation Certified Copy of Memorandum and Articles of Association, Statutes or Chatter or any other instrument defining the Constitution of the Company the case may be. Copy of mostly recent accounts and
related reports of the Company. Form no 434 (Situation of registered Office abroad and in Tanzania, List of Directors of the Company, Persons who resides in Tanzania representing the Company and declaration which is to be attested by the Commissioner for Oaths/Notary Public). Integrity pledge Form Afisa Mtendaji Mkuu wa BRELA Ndugu
Godfrey Nyaisa akiwa kwenye picha ya pamoja ya Wakuu wa Taasisi na Mgeni Rasmi Mheshimiwa Kassim Majaliwa Majaliwa, Waziri Mkuu (Mb) katika Kongamono la Biashara, Uwekezaji na Utalii linalofanyika katika Maonesho ya Osaka Expo 2025, Japan tarehe 26/5/202 The Business Registrations and Licensing Agency (BRELA)[ ( registers
companies in Tanzania. Based on the data available on Open Corporates, it appears that BRELA assigns each organisation with a unique identifier . "The Business Registrations and Licensing Agency (BRELA) is an Executive Agency under the Ministry of Industry and Trade responsible for business administration and regulation of the laws; namely
Companies Registration, Business Names Registration, Trade and Service Marks Registration, granting of Patents and issuing of Industrial License." [1] The Business Registrations and Licencing Agency (BRELA) has started to list registered companies in Tanzania through the Online Registration System (ORS) which can be searched for business and
company names by the general public. Please note, however, that not all businesses may yet be present on the ORS as updated data or annual returns are required in order to populate the database.[2] [1] 2] You can suggest an edit to our information about this list by posting an issue or submitting a pull request. The contributors handbook details
how to propose changes to an existing list, and how you can request or propose a new list. Regional airline in Tanzania Air Excel IATA ICAO Call sign — XLL TINGA-TINGA Founded1997Commenced operations1998A0C #28HubsArusha AirportFleet size9Destinations12HeadquartersArusha, TanzaniaKey peopleMike
KalaitzakisWebsitewww.airexcelonline.com An Air Excel Reims-Cessna F406 Caravan II at Arusha Airport Air Excel is an airline based in Arusha, Tanzania offering both scheduled and air charter services.[1] Scheduled flights are operated to the following destinations:[2] Hub Future Terminated route City Country Airport Arusha Tanzania Arusha
Airport Lake Manyara National Park Tanzania Lake Manyara Airport Seronera Tanzania Seronera Airstrip Kilimanjaro Tanzania Kilimanjaro International Airport Dar es Salaam Tanzania Julius Nyerere International Airport Zanzibar Tanzania Abeid Amani Karume International Airport The Air Excel fleet consists of the following aircraft:[3] Air Excel
Fleet Aircraft In Service Cessna 208B 8 Let L-410 Turbolet 1 Total 9 ~ "Company Profile". Air Excel. Retrieved 28 January 2013. ©~ "Flight Schedule" (PDF). Air Excel. 1 January 2012. Retrieved 28 January 2013. ™ "Aircraft". Air Excel. Retrieved 2 November 2021. Wikimedia Commons has media related to Air Excel. Official website Retrieved from "
To verify if a business name or company is registered in Tanzania, you can utilize the Online Registration System (ORS) provided by the Business Registrations and Licensing Agency (BRELA). BRELA is the government’s Executive Agency tasked with facilitating business registrations and licensing services, as well as regulating business conduct in
Tanzania. By accessing the ORS portal, individuals can search for businesses registered with BRELA. SIMILAR: Jinsi ya Kuweka na Kutoa pesa Wasafi Bet The ORS platform is specifically designed to streamline the process of checking the registration status of businesses and companies registered with BRELA. It provides an efficient and convenient
means of confirming the legitimacy of a business entity. This online service is accessible for businesses that have completed registration or updated their information through the electronic registry system. It’s important to note that this service is exclusively available for entities registered within the ORS platform. For inquiries regarding businesses
not listed on ORS or for further assistance, individuals may utilize the “Request for a custom search result” e-service (available for registered users) or follow the standard search procedures at BRELA offices. By leveraging these resources, individuals can ensure compliance with regulatory requirements and make informed decisions regarding
business engagements in Tanzania. How to check/search registered business name BRELA Here’s how to check if a business name is registered with BRELA (Business Registrations and Licensing Agency) in Tanzania: Using BRELA’s Online Registration System (ORS) Visit the ORS: Go to the BRELA ORS website: Free Search: Click on the “Free
search” option. Enter Search Criteria: Type in the business name you want to check. Results: The system will display any matching registered business names. If there are no matches, the business name might not be registered. Check more LIFE HACK articles; For other uses, see Mwanza (disambiguation). City of Mwanza Region in TanzaniaMwanza
City Rock CityCity of Mwanza RegionFrom top: Bismarck Rock, Mwanza city from Capri Point FlagMwanza CityLocation of MwanzaCoordinates: 2°31’S 32°54°'E / 2.517°S 32.900°E / -2.517; 32.900CountryTanzaniaAdmin. divisionMwanza RegionFirst Settled1892Incorporated Town1978Incorporated City2000Districts List Nyamaganallemela
Government ¢ TypeCity Council ¢ Lord MayorMr. James Bwire ¢ City DirectorMr. Kiomoni Kiburwa KibambaElevation3,740 ft (1,140 m)Population (2022 census)[1] * Urban1,104,521Time zoneGMT + 3Area code028ClimateAw Mwanza City, also known as Rock City to the residents,[2] is a port city and capital of Mwanza Region on the southern shore
of Lake Victoria in north-western Tanzania. With an urban population of 1,104,521[1] and a population of 3,699,872 in the region (2022 census),[3] it is Tanzania's second largest city, after Dar es Salaam.[4][5] It is also the second largest city in the Lake Victoria basin after Kampala, Uganda and ahead of Kisumu, Kenya at least in population size.
Within the East African community, Mwanza city is the fifth largest city after Dar es Salaam, Nairobi, Mombasa, and Kampala. It is slightly ahead of Kigali, Kisumu, and Bujumbura in the population of city proper limits. Mwanza city is also the capital city of Mwanza Region, and is administratively divided into two municipal districts within that Region
- llemela and Nyamagana. The Sukuma constitute over 90 percent of the population of the Mwanza Region. Other ethnic groups in the region, in much smaller proportions, include the Zinza, Haya, Sumbwa, Nyamwezi, Luo, Kurya, Jita, Shashi and Kerewe. They live mainly in the Mwanza city area. National policy, however, gives very little importance
to ethnic groupings and reliable data is difficult to find.[6] Historical populationYearPop.=% 1978 110,553— 1988 172,287+55.8% 2002 385,810+123.9% 2012 706,453+83.1% 2022 1,104,521+56.3%source:[7] The bridge of Furahisha in Mwanza represents transportation and safety of its people. This has a created safe space for the citizens and it
stand as a remarkable symbol of Mwanza. In 2011 the City Council announced plans to create a major commercial development in the Ilemela District.[8] Construction works on Rock City Mall were finalized in early 2016. This mall is the first of its size in Mwanza and one of the biggest malls in the country.[9] Tanzania Breweries Limited has a
brewery in Mwanza.[10] One major occupation of the inhabitants along the shores of Lake Victoria in Mwanza region is fishing, and there are five fish processing plants in the area.[11] The Nile perch were previously introduced to the lake, and are exported in large quantities.[12] The consequences of the Nile perch industry are the subject of the
Academy Award nominated documentary Darwin's Nightmare (2004) by Hubert Sauper.[13] Water supply coverage is at 75% and sewerage at 23.7%.[14] Projects to increase coverage including the UN Habitat Lake Victoria Water and Sanitation (LVWATSAN-Mwanza) project.[15] Water is managed by the Mwanza Urban Water Supply and Sanitation
Authority (Mwauwasa), established in 1996 and wholly owned by the government of Tanzania.[14] The authority covers Mwanza City, Kisesa Township in Magu District,[14] Misungwi town and Nyabhiti Village in Misungwi District,[16] Geita, Sengerema and Nansio,[17] and Lamadi in Simiyu Region.[16] Mwauwasa operates a wastewater treatment
plant in Butuja Ilemela.[18] The Mwanza city map Saanane Island National Park is located on a rocky island in Lake Victoria, 500 meters from Capri Point in the centre of Mwanza.[19] The westernmost gate (Ndabaka Gate) of Serengeti National Park is located at around 150 kilometres by road from Mwanza town. Day trips to Serengeti National Park
are organised by several tour operators in Mwanza.[20] Rubondo Island National Park can be reached by road and boat, or by a direct flight from Mwanza. It is located around 110 kilometres west of Mwanza town.[21] The Sukuma Museum is located in Bujora, just east of Mwanza near Kisesa. It gives an overview of the history, architecture, culture
and language of the Sukuma tribe, from which the majority of the native population originates.[22] St. Augustine University of Tanzania, administration building. St. Augustine University of Tanzania (SAUT) is the main university in Mwanza. The University extends over 600 acres (243 ha) in the Nyegezi-Malimbe area 10 km south of Mwanza City. It
lies 4 km off the main Mwanza- Shinyanga road on the south eastern shores of Lake Victoria. The University is a half-hour's drive from Mwanza by car or by bus.[23] Among the places of worship, they are predominantly Christian churches and temples : Africa Inland Church Tanzania, Roman Catholic Archdiocese of Mwanza (Catholic Church),
Anglican Church of Tanzania (Anglican Communion), Evangelical Lutheran Church in Tanzania (Lutheran World Federation), Baptist Convention of Tanzania (Baptist World Alliance), Assemblies of God.[24] There are also Muslim mosques. In the Temple Street, close to each other there are a large Hindu Temple built in the late 50's, one of the first
such temples in Tanzania, a Vaishnava Sanatana Mandir, and a BAPS (Swaminarayan) temple - all of them serving the Hindu community. View of Lake Victoria and Mwanza Mwanza features a tropical savanna climate under the Koppen climate classification. Temperatures are relatively consistent throughout the course of the year, tempered by the
city's altitude. Thus, the climate is not quite as hot as one might expect, given the city's location near the equator. Average temperatures in Mwanza are roughly 23.5 °C (74.3 °F) throughout the year. The city features a lengthy wet season which runs from October through May and a short pronounced dry season that covers the remaining four
months. Mwanza receives on average roughly 1,050 millimetres (41 in) of precipitation annually. Climate data for Mwanza (1991-2020) Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Record high °C (°F) 35.0(95.0) 35.0(95.0) 36.6(97.9) 34.0(93.2) 35.6(96.1) 35.0(95.0) 34.0(93.2) 34.2(93.6) 34.5(94.1) 36.0(96.8) 35.6(96.1) 34.2(93.6)
36.6(97.9) Mean daily maximum °C (°F) 27.8(82.0) 28.8(83.8) 28.7(83.7) 28.5(83.3) 28.5(83.3) 28.9(84.0) 28.9(84.0) 29.1(84.4) 29.3(84.7) 28.9(84.0) 27.9(82.2) 27.5(81.5) 28.6(83.5) Daily mean °C (°F) 22.8(73.0) 23.3(73.9) 23.2(73.8) 23.1(73.6) 23.2(73.8) 22.7(72.9) 22.2(72.0) 22.6(72.7) 23.4(74.1) 23.4(74.1) 22.9(73.2) 22.8(73.0) 23.0(73.3) Mean
daily minimum °C (°F) 18.1(64.6) 18.0(64.4) 18.2(64.8) 18.4(65.1) 18.1(64.6) 16.5(61.7) 15.6(60.1) 16.7(62.1) 17.7(63.9) 18.3(64.9) 18.4(65.1) 18.3(64.9) 17.7(63.9) Record low °C (°F) 10.8(51.4) 11.0(51.8) 14.0(57.2) 14.0(57.2) 13.0(55.4) 12.0(53.6) 11.0(51.8) 11.0(51.8) 13.0(55.4) 13.0(55.4) 10.8(51.4) 12.0(53.6) 10.8(51.4) Average precipitation mm
(inches) 113.7(4.48) 82.0(3.23) 154.5(6.08) 173.0(6.81) 70.3(2.77) 25.7(1.01) 5.0(0.20) 23.7(0.93) 42.3(1.67) 120.6(4.75) 158.3(6.23) 146.0(5.75) 1,115.1(43.91) Average precipitation days (= 1.0 mm) 9.9 6.7 10.7 13.0 7.3 1.9 0.5 2.3 4.0 8.8 13.4 11.9 90.4 Average relative humidity (%) 71 71 69 74 70 66 58 58 59 61 71 73 67 Mean monthly sunshine
hours 229.4 211.9 235.6 231.0 254.2 282.0 285.2 266.6 252.0 241.8 210.0 223.2 2,922.9 Mean daily sunshine hours 7.4 7.5 7.6 7.7 8.2 9.4 9.2 8.6 8.4 7.8 7.0 7.2 8.0 Source 1: NOAA[25] Source 2: Deutscher Wetterdienst (extremes, humidity, and sun),[26] Tokyo Climate Center (mean temperatures 1991-2020)[27] Aircraft at Mwanza Airport. The
Mwanza Railway Station. Two ferries from Kamanga arriving at the port of Mwanza. Mwanza is served by the Mwanza Airport, which is designated as a regional airport.[28] Air Tanzania offers flights to Dar es Salaam.[29] Precision Air has daily flights to Mwanza, including from Nairobi (via Kilimanjaro),[30] and Air Tanzania also flies to the city.[31]
The city is connected by rail with Shinyanga on a branch of Tanzania's Central Railway.[32] Twice a week the train departs to Dar es Salaam, via Dodoma, Tabora and Kigoma.[33] Nyegezi bus station is located in Nyamagana district. Buses going to the south and west leave from Nyegezi, as well as international services.[34] Buzuruga bus station is
located in Ilemela district. Buses going to the east, North and the Kenyan border depart from Buzuruga bus station.[34] In December 2014 the regular ferry service between Mwanza, Bukoba and Kampala was halted whilst the ferry boat MV Victoria underwent major maintenance.[35][needs update] The CCM Kirumba Stadium. The CCM Kirumba
Stadium has hosted matches of the Tanzania national football team.[36] Mbao FC is a football team from Mwanza that was promoted to the Tanzanian Premier League at the end of the 2015/2016 football season.[37] Tampere, Finland: The relationship between Tampere and Mwanza is part of the North-South Local Government Co-operation
Programme.[38] Tifariti, Sahrawi Arab Democratic Republic[39] Wiirzburg, Germany[40] The Jamatkhana Mosque. The Nyakahoja Catholic Church. A street sight of Mwanza downtown. Mwanza a city among the rocks. Nyerere road, Mwanza The Mwanza city centre. Bismark rock in Rock city. Community Development and Relief Agency Peter Le
Jacq, Maryknoll medical missionary ©~ a b "Tanzania". Citypopulation.de. Retrieved 30 December 2013. ™ "Mwanza, the rock city with a rich history". The East African. Nairobi. 10 April 2010. Archived from the original on 19 December 2020. Retrieved 19 December 2020. ©~ "Dar, Mwanza zaongoza kwa idadi ya watu nchini". Mwananchi. 2022-10-31.
Retrieved 2024-10-06. ~ "Biggest Cities In Tanzania". WorldAtlas. 2017-04-25. Retrieved 2025-04-10. ©~ "Biggest Cities Tanzania". www.geonames.org. Retrieved 2025-04-10. ©~ Section 1.2, "Mwanza Region Socio-Economic Profile", joint publication by the Planning Commission Dar es Salaam and the Regional Commissioner's Office Mwanza, October
1997, page 4 ~ Mwanza population statistics ™~ Moses Matthew (30 December 2011). "Mwanza city on a major shopping project". Daily News. Retrieved 21 February 2013. ©~ "Rock City Mall". ©~ "Commercial Credit Report for Tanzania Breweries Limited - Report Preview". www.crmz.com. Retrieved 2017-09-04. ©~ "Ministry of Livestock and
Fisheries". www.mifugouvuvi.go.tz. ~ George Ramadhani (2 November 2006). "MPs tell Mwanza fisheries to clear Darwin's Nightmare". Kafoi. Archived from the original on 8 February 2012. Retrieved 14 May 2013. ©~ "Darwin's Nightmare (2004)". IMDB. Retrieved 27 August 2017. ©~ a b c "Tanzania - Mwanza Urban Water Supply And Sanitation
Authority (MWAUWASA)". www.vei.nl. © "The Lake Victoria Water and Sanitation (LVWATSAN-Mwanza) Project: Mobilization and Institutional Facilitation of Sanitation (UN-Habitat) - UN-Habitat". Retrieved 9 December 2018. ™ a b Katume, Nita (8 November 2017). "Mwauwasa's US $16.7m water project to serve over 45,000 residents in Tanzania".
Construction Review Online. ™ "ADB Business Bulletin May 2011" (PDF). www.afdb.org. Retrieved 9 December 2018. ~ "Case study: Mwanza" (PDF). www.odi.org. ~ Tanzania travel guide (6 ed.). Lonely Planet. June 2015. p. 223. ISBN 978-1742207797. ~ "Serengeti". Serengeti - The National Park's Official Website. Retrieved 22 October 2016. ©
"Rubondo". Tanzania Parks. Archived from the original on 2012-09-29. ~ Tanzania travel guide (6 ed.). Lonely Planet. June 2015. p. 229. ISBN 978-1742207797. ©~ "St. Augustine University of Tanzania". ~ Britannica, Tanzania, britannica.com, USA, accessed on January 5, 2020 ©~ "Mwanza Climate Normals 1991-2020". World Meteorological
Organization Climatological Standard Normals (1991-2020). National Oceanic and Atmospheric Administration. Archived from the original on 16 September 2023. Retrieved 16 September 2023. ~ "Klimatafel von Mwanza (Muansa) / Victoria-See / Tansania" (PDF). Baseline climate means (1961-1990) from stations all over the world (in German).
Deutscher Wetterdienst. Retrieved 10 June 2016. ©~ "Normals Data: Mwanza - Tanzania Latitude: 2.47°N Longitude: 32.92°E Height: 1139 (m)". Japan Meteorological Agency. Retrieved 1 December 2022. ©~ "Airports (menu)". Tanzania Airports Authority. Retrieved 6 September 2018. ™ "Destinations". Fastjet. Retrieved 18 August 2017. ©
"Destinations". Precision Air. Retrieved 27 August 2017. ~ "Local Destinations". Air Tanzania. Retrieved 27 August 2017. ©~ "United Republic of Tanzania (map)" (PDF). Department of Peacekeeping Operations. UN. January 2006. Retrieved 14 May 2013. ©~ "Train travel in Tanzania and Zambia". Seat61.com. January 2013. Retrieved 29 October 2015.
~ a b Tanzania travel guide (6 ed.). Lonely Planet. June 2015. p. 228. Retrieved 12 January 2016. ™ "Victoria ferry suspends work". East African Business Week. 10 January 2015. Archived from the original on December 1, 2017. Retrieved 14 March 2016. ©~ "Rwanda draw headache for TZ". The Citizen. Retrieved 27 August 2017. ©~ "Mbao FC
Promoted to Premier League". www.allafrica.com. ©~ "Tampere-Mwanza Local Governance Cooperation project”, The City of Tampere ~ "Tifariti commune signs cooperation, twinning agreements with several African cities", Agence Maghreb Arabe Presse, published on the website of The Free Library, 21 December 2009 ~ "HIV: New Problems for
Africa", University of Wiirzburg Wikimedia Commons has media related to Mwanza. Mwanza travel guide from Wikivoyage Retrieved from " Dar es Salaam. About 200 companies and business names were registered with the Business Registration and Licensing Agency (Brela) in the past two weeks, an official has said. This comes as Tanzania was
increasingly looking up to formalisation of businesses to grow the economy and expand the tax base. Speaking during the ongoing 45th Dar es Salaam International Trade Fair (DITF), Brela head of the information and communications, Ms Rhoida Andusamile, said in recognition of the challenges faced by traders who want to register their businesses,
the agency has started training business officers at district levels on how to help businesses formalise their businesses. “We have provided such training programmes in the Northern and Central Zones and our aim is to reach the whole country,” she said. She said many business operators were finding it hard to open accounts with Brela because they
did not have e-mail addresses. “For starters, we create an email for them first and open an account for them before actual registration,” she said, noting that by the close of the 45th DITF later today, a total of 500 business names will have been registered. She said a business licence issued by district councils is referred to as Group B licence, and can
only be used within the district that issued it, while those issued by Brela are used countrywide. The fee for registering a business name is Sh20,000, while that of a company varies from Sh95,000 to Sh440,000 depending on the amount of money which shareholders will invest as capital. Afisa Mtendaji Mkuu wa BRELA Ndugu Godfrey Nyaisa akiwa
kwenye picha ya pamoja ya Wakuu wa Taasisi na Mgeni Rasmi Mheshimiwa Kassim Majaliwa Majaliwa, Waziri Mkuu (Mb) katika Kongamono la Biashara, Uwekezaji na Utalii linalofanyika katika Maonesho ya Osaka Expo 2025, Japan tarehe 26/5/202 Largest city in Tanzania and capital of Dar es Salaam Region For the Egyptian city, see Dar El Salam.
For other uses, see Dar al-Salam (disambiguation). This article needs additional citations for verification. Please help improve this article by adding citations to reliable sources. Unsourced material may be challenged and removed.Find sources: "Dar es Salaam" - news - newspapers - books - scholar - JSTOR (February 2021) (Learn how and when to
remove this message) Largest city of Tanzania in Coastal Indian OceanDar es Salaam DarLargest city of TanzaniaAerial view of Dar es SalaamSt. Joseph's CathedralAskari MonumentMohammed VI MosqueBenjamin Mkapa StadiumPort of Dar es SalaamSkyline from MV Kigamboni FlagSealDar es SalaamLocation of Dar es SalaamCoordinates:
06°48'58”"S 39°16'49"E / 6.81611°S 39.28028°E /-6.81611; 39.28028Country TanzaniaZoneCoastal Indian OceanDistricts List IlalaKigamboniKinondoniUbungoTemeke Government * Regional CommissionerAlbert Challamila ¢ Lord MayorOmary Said KumbilamotoArea[1] ¢ Total1l,599 km2 (617 sq mi) * Water0O km2 (0 sq mi)Population (2023 estimate)
[2] * Total7,776,000 « Density4,900/km2 (13,000/sq mi)Time zoneUTC+3 (EAT)Postcodel 1xxxArea code022HDI (2018)0.699medium - 2ndWebsitedcc.go.tz Dar es Salaam (/,da:r es so'la:m/; from Arabic: oMl I35, romanized: Dar as-Salam, lit. 'Abode of Peace') is the largest city and financial hub of Tanzania. It is also the capital of the Dar es Salaam
Region. With a population of over 7 million people, Dar es Salaam is the largest city in East Africa by population and the sixth-largest in Africa. Located on the Swahili coast, Dar es Salaam is an important economic center and one of the fastest-growing cities in the world.[3] Experts predict that the city's population will grow to over 10 million before
2030.[4] The city was founded in the mid-19th century. It was the main administrative and commercial center of German East Africa, Tanganyika, and Tanzania. The decision was made in 1974 to move the capital to Dodoma which was officially completed in 1996.[5] Dar es Salaam is Tanzania's most prominent city for arts, fashion, media, film,
television, and finance. It is the capital of the co-extensive Dar es Salaam Region, one of Tanzania's 31 administrative regions, and consists of five districts: Kinondoni in the north; Ilala in the centre; Ubungo and Temeke in the south; and Kigamboni in the east across the Kurasini estuary. Further information: History of Zanzibar Image of the port of
Dar es Salaam from the book Von Unseren Kolonien by Ottomar Beta in the year 1908 In the 19th century, 'Mzizima (Swahili for "healthy town") was a coastal fishing village on the periphery of Indian Ocean trade routes.[6][7] In 1865 or 1866, Sultan Majid bin Said of Zanzibar began building a new city very close to Mzizima[7] and named it Dar es
Salaam. The name is commonly translated from Arabic as "abode (home) of peace", from dar ("house"), and es salaam ("of peace").[7] Dar es Salaam fell into decline after Majid's death in 1870, but was revived in 1887 when the German East Africa Company established a station there. The town's growth was facilitated by its role as the administrative
and commercial centre of German East Africa and industrial expansion following the construction of the Central Railway Line in the early 1900s.[8] In the East African campaign of World War I, British and Empire forces captured German East Africa. The Royal Navy bombarded the city with the monitor Mersey on 21 July 1916 and battleship

HMS Vengeance on 21 August.[9] The German colonial authorities surrendered the city on 3 September.[10] German East Africa became the British Tanganyika Territory. Dar es Salaam remained the administrative and commercial centre. Under British indirect rule, European areas such as Oyster Bay and African areas (e.g., Kariakoo and Ilala)
developed separately from the city centre. The city's population also included a large number of workers from British India, many of whom came to take advantage of trade and commercial opportunities. After World War II, Dar es Salaam experienced a period of rapid growth.[11] Political developments, including the formation and growth of the
Tanganyika African National Union, led to Tanganyika's independence from colonial rule in December 1961. Dar es Salaam continued to serve as its capital, even when Tanganyika and the People's Republic of Zanzibar merged to form Tanzania in 1964. In 1973, provisions were made to relocate the capital to Dodoma, a more centrally located city in
the interior. The relocation process to Dodoma was completed, although Dar es Salaam continued to be the location of most government offices.[12] In 1967, the Tanzanian government declared the ujamaa policy, which made Tanzania lean towards socialism. The move hampered the potential growth of the city as the government encouraged people
not to move into cities and instead remain in Ujamaa socialist villages. By the 1980s, the policy failed to combat the increasing poverty and hunger that Tanzania faced, and had delayed necessary development. This situation led to the liberalization policy of the 1980s that essentially ended socialism and silenced its proponents within Tanzania's
government through political repression.[13][14]Dar es Salaam in the 1930s, with the Old Boma and St. Joseph's Cathedral prominently in view Until the late 1990s, Dar es Salaam was not regarded in the same echelon as Africa's leading cities like Cairo, Nairobi, Johannesburg, Lagos, or Addis Ababa. During the 2000s, businesses opened and
prospered; growth expanded in the construction sector, with new multi-storey buildings, bridges and roads;[15] Tanzanian banks headquartered in the city became better regulated[clarification needed]; and the Dar es Salaam Stock Exchange expanded. The port is prominent for entrepot trade with landlocked countries like Rwanda, Burundi, Zambia,
and the eastern portion of the Democratic Republic of the Congo. The city's skyline features tall buildings, among them the 35-storey PSPF Tower (finished in 2015) and the Tanzania Ports Authority (TPA) Tower, the tallest in the country (completed in 2016).[16] A number of historical buildings and elements of urban planning, such as parts of the
harbour and streets going back to colonial times, still exist. The Old Boma, one of the city's oldest buildings, was built in 1866-67 by Majid bin Said, sultan of Zanzibar, and enlarged under German rule. The Botanical Gardens now are close to the National Museum of Tanzania. The present-day State House goes back to Majid bin Said, and were the
seat of the German and later the British colonial governments. Along with the Azania Front Lutheran Church, built between 1899 and 1902,[17] and the Roman Catholic St. Joseph's Cathedral, constructed around the same period,[18] Ocean Road Hospital are early historical buildings in Dar es Salaam.[19] Dar es Salaam is located at 6°48'S, 39°17' E
(—6.8000, 39.2833),[20] on a natural harbour on the coast of East Africa, with sandy beaches in some areas. PPF tower under construction. Further information: Regions of Tanzania and Districts of Tanzania Dar es Salaam Region is divided into five administrative districts,[21] four of which are governed by municipal councils[a] that are affiliated
with the city's suburbs or wards. Districts of Dar es Salaam Region District Population(2016)[24]:7 Area(km?2) Ilala District 1,528,489 210 Kigamboni District 1,510,129 N/A Kinondoni District 1,164,177 527 Temeke District 204,029 656 Ubungo District 1,058,597 N/A Dar es Salaam Region 5,465,420 1,393 Kinondoni is the most populated of the
districts. It houses half of the city's population and several high-income suburbs. Tanzanite Bridge Masaki, Oyster Bay and Ada Estate are the high-income suburbs located along the central beach. During the Colonial Era, they were the major European suburbs of the city. Diplomats and expatriates currently reside in these areas. Oyster Bay Beach
(also known as Coco Beach) is the only white sandy beach east of Kinondoni. Mikocheni and Regent Estate are also suburbs within the district. These are high and middle-income areas with Mikocheni B enjoying a higher population density than Mikocheni A and Regent Estate. According to the 2012 census, the Mikocheni ward had a population of
32,947.[25]:page 75 Bagamoyo rd, Mwnanyamala, Kinondoni District, Dar es Salaam Msasani is a peninsula to the northeast of the city center and home to expatriates from the United Kingdom and other western countries. It contains a mixture of traditional shops and western-oriented resorts and stores including the redevelopment of the former
Msani Slipway shipyard by architect Antoni Folkers Mbezi Beach is the beachfront suburb located along the northern Dar es Salaam Beach. It contains several tourist hotels, residences and a kite-surfing area by Upepo Avenue. Sinza, Kijitonyama, Magomeni, Kinondoni and Mwenge are more ethnically mixed than the areas above and are located west
of Dar es Salaam's Central Business District. The administrative district of Ilala contains almost all government offices, ministries, and the Central Business District. It is the transportation hub of the city, as the Julius Nyerere International Airport, Central Railway Station and Tazara Railway Station are all within the district's boundaries. The
residential areas are mainly middle- to high-income, among them: The Askari Monument along Samora Avenue marks the exact centre of Dar es Salaam, in the Ilala district. Upanga and Kisutu have the highest concentration of Asian communities within Dar es Salaam, with residents of Indian and Arabic descent. These areas contain colonial houses
and mansions built in Indian, Arabic and European styles. Upanga is divided into Upanga East and Upanga West. Kariakoo is the shopping district of the city: shops, bazaars, and merchants sell products from foodstuffs to hardware. The Kariakoo Market contains the only underground section of the city. It is the major supply point of the food
consumed by all Dar es Salaam residents. Tabata, Segerea and Ukonga are located slightly farther west from the city center. Ilala, among the middle-income suburbs very near to the city center, is marked by the Askari Monument and suffers from gang activity.[26] This section does not cite any sources. Please help improve this section by adding
citations to reliable sources. Unsourced material may be challenged and removed. (December 2022) (Learn how and when to remove this message) Temeke is the main industrial district of the city, where manufacturing (both heavy and light industry) is located. To the east is the Port of Dar es Salaam, the largest port in the country. Temeke is
believed to have the largest concentration of low-income residents due to industry. It is home to military and police officers as well as port officials. Kurasini, located on the harbour, contains Dar es Salaam Port, the Police College, the Mgulani Police Barracks and the Dar es Salaam International Trade Fair grounds. The main residents are police
officers and port officials. Kigamboni Bridge at night Chang'ombe is one of the few higher-income areas in Temeke. It has maintained this status due to the presence of African high colonial officers and some industry owners from the Colonial Era. Chang'ombe houses the Dar es Salaam University College of Education, the National Stadium and Uhuru
Stadium. Temeke, Mtoni, Tandika, Kijichi, and Mbagala are middle to low-income suburbs, of which the last is the largest suburb in the entire district. The Ubungo terminal serves as a transportation link to most large Dar es Salaam urban nodes.[clarification needed] The narrow-gauge commuter rail runs from there to the city centre, with ten level
crossings along the route. This district is characterised with a lot of potential social and economic centres such as industries i.e. Urafiki textile industry, bus station and various institutes and universities such as National Institute of Transport(NIT) Kigamboni (also known as South Beach), a beachfront suburb on a peninsula, is home to an
economically diverse population. Access to the suburb is mainly by ferry, although the Kigamboni Bridge provides an alternative. Dar es Salaam experiences tropical climatic conditions, typified by hot and humid weather throughout much of the year due to its proximity to the equator and the warm Indian Ocean. It has a tropical savanna climate
(Koppen: Aw/As). Annual rainfall is approximately 1,150 millimetres or 45 inches, and in a normal year there are two rainy seasons: the "long rains" in April and May, and the "short rains" in November and December. Climate data for Dar es Salaam (Julius Nyerere International Airport) 1991-2020 Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Dec Year Record high °C (°F) 35.8(96.4) 35.2(95.4) 36.9(98.4) 35.5(95.9) 32.9(91.2) 33.0(91.4) 31.8(89.2) 31.9(89.4) 33.8(92.8) 33.7(92.7) 34.0(93.2) 34.5(94.1) 36.9(98.4) Mean daily maximum °C (°F) 32.4(90.3) 32.8(91.0) 32.4(90.3) 31.1(88.0) 30.3(86.5) 30.0(86.0) 29.7(85.5) 30.1(86.2) 30.8(87.4) 31.5(88.7) 31.7(89.1) 32.1(89.8) 31.2(88.2) Daily
mean °C (°F) 28.2(82.8) 28.2(82.8) 27.7(81.9) 26.7(80.1) 26.0(78.8) 24.6(76.3) 23.8(74.8) 24.1(75.4) 24.9(76.8) 26.1(79.0) 26.9(80.4) 27.9(82.2) 26.3(79.3) Mean daily minimum °C (°F) 24.9(76.8) 24.5(76.1) 24.0(75.2) 23.2(73.8) 22.0(71.6) 20.3(68.5) 19.3(66.7) 19.1(66.4) 19.5(67.1) 20.8(69.4) 22.6(72.7) 24.2(75.6) 22.0(71.6) Record low °C (°F)
18.1(64.6) 18.4(65.1) 19.6(67.3) 19.6(67.3) 15.9(60.6) 14.4(57.9) 13.7(56.7) 12.8(55.0) 14.2(57.6) 15.0(59.0) 17.6(63.7) 18.8(65.8) 12.8(55.0) Average rainfall mm (inches) 54.2(2.13) 70.8(2.79) 169.6(6.68) 263.6(10.38) 172.2(6.78) 31.3(1.23) 15.8(0.62) 17.8(0.70) 20.2(0.80) 77.3(3.04) 114.4(4.50) 110.2(4.34) 1,117.4(43.99) Average rainy days (= 1.0
mm) 4.2 4.2 11.316.6 11.3 3.9 3.0 3.1 3.6 5.4 8.5 7.5 82.6 Average relative humidity (%) 77 76 80 84 81 78 77 76 75 76 78 78 79 Mean monthly sunshine hours 235.6 223.2 213.9 156.0 213.9 222.0 223.2 266.6 252.0 275.9 252.0 241.8 2,776.1 Mean daily sunshine hours 7.6 7.9 6.9 5.2 6.9 7.4 7.2 8.6 8.4 8.9 8.4 7.8 7.6 Source 1: NOAA;[27] all-time
extreme temperature[28] Source 2: Deutscher Wetterdienst (extremes, humidity, and sun),[29] Tokyo Climate Center (mean temperatures 1991-2020)[30] View of Dar es Salaam's daytime skyline, showing the city centre (Posta) and beyond A 2019 paper published in PLOS One estimated that under Representative Concentration Pathway 4.5, a
"moderate" scenario of climate change where global warming reaches ~2.5-3 °C (4.5-5.4 °F) by 2100, the climate of Dar es Salaam in the year 2050 would most closely resemble the current climate of Barquisimeto in Venezuela. The annual temperature and temperatures of the warmest month would increase by 1.3 °C (2.3 °F), while the temperature
of the coldest month would go down by 0.1 °C (0.18 °F).[31][32] According to Climate Action Tracker, the current warming trajectory appears consistent with 2.7 °C (4.9 °F), which closely matches RCP 4.5.[33] Moreover, according to the 2022 IPCC Sixth Assessment Report, Dar es Salaam is one of 12 major African cities (Abidjan, Alexandria,
Algiers, Cape Town, Casablanca, Dakar, Dar es Salaam, Durban, Lagos, Lomé, Luanda and Maputo) which would be the most severely affected by the future sea level rise. It estimates that they would collectively sustain cumulative damages of US$65 billion under RCP 4.5 and US$86.5 billion for the high-emission scenario RCP 8.5 by the year 2050.
Additionally, RCP 8.5 combined with the hypothetical impact from marine ice sheet instability[34] at high levels of warming would involve up to US$137.5 billion in damages, while the additional accounting for the "low-probability, high-damage events" may increase aggregate risks to US$187 billion for the "moderate" RCP4.5, US$206 billion for
RCP8.5 and US$397 billion under the high-end ice sheet instability scenario.[35] Since sea level rise would continue for about 10,000 years under every scenario of climate change, future costs of sea level rise would only increase, especially without adaptation measures.[36] The Julius Nyerere International Convention Centre in Kivukoni See also:
List of mayors of Dar es Salaam In his 1979 journal A Modern History of Tanganyika, historian John Iliffe wrote, "In 1949 the town became a municipality...[with] four honourable nominated Town Councillors who elected a Mayor."[37] According to Associational Life in African Cities: Popular Responses to the Urban Crisis, published in 2001: "Until
June 1996, Dar es Salaam was managed by the Dar es Salaam City Council...the highest policy-making body in the city."[38] As of 2017, Paul Makonda serves as the commissioner of Dar es Salaam Region. Urban area Dar es Salaam is the most populous city in Tanzania and the fifth most populous in Africa.[39] In 2020, the population was estimated to
be 8 million.[40] When the 2012 national census was taken, the city had a population of 4,364,541, about ten percent of the country's total. The average private household size was 3.9 persons compared to the national average of 4.7. Less than half of the city's residents were married, with a rate lower than any other region in the country. The literacy
rate in the city was 96%, while the national average was 78%. Between the 2002 and 2012 censuses, the city's 5.6% average annual growth rate was the highest in the country.[41] More than three-quarters of the city's population live in informal settlements.[39] In 2018, Dar es Salaam scored 0.699 (medium category) on the Human Development
Index (HDI). The city's HDI has increased every year since 1992, and it ranked higher than any other region in the country except for one.[42] Dar es Salaam is the second-fastest-growing city in the world and could have a population as high as 15.9 million by 2030.[39] The population was estimated at 20,000 in 1900, 93,000 in 1957 and 273,000 in
1967.[43] Census year Population[44] 1978 843,090 1988 1,360,850 2002 2,487,288 2012 4,364,541 2022 5,383,728 The Bank of Tanzania The high rise buildings of Dar es salaam Dar es Salaam is Tanzania's most important city for both business and government. The city contains high concentrations of trade and other services and manufacturing
compared to other parts of the country, which has about 65 percent of its population in rural areas.[citation needed] Downtown includes small businesses, many of which are run by traders and proprietors whose families originated in the Middle East and the Indian subcontinent—areas of the world with which the settlements of the Tanzanian coast
have had long-standing trading relations. The Dar es Salaam Central Business District is the largest in Tanzania and comprises the Kisutu, Kivukoni, Upanga and Kariakoo areas.[citation needed] The downtown area is located in the Ilala district. Kivukoni is home to the Tanzania Central Bank, The Bank of Tanzania, the Dar es Salaam Stock Exchange
and the city's important Magogoni fish market.[15] With businesses and offices, Kisutu is the location of Dar es Salaam central railway station, the PSPF Towers, and the TPA Tower. Dar es Salaam is undergoing major construction and development.[needs update] The 35-storey PSPF Twin Towers are the second tallest building in the city and the
country.[45] The city has major infrastructural challenges, including an outdated transport system and occasional power rationing. The Tanzania Ports Authority headquarters The Dar es Salaam Stock Exchange (DSE) is the country's first stock market. The headquarters of the Natural Gas Revenue Fund is also here. Dar es Salaam hosts the Mlimani
City shopping mall, the City Mall in the Kisutu area, Quality Center Mall, GSM Pugu Shopping Mall, GSM Msasani Mall, and Dar Free Market Mall. Magufuli Bus Terminal at Mbezi Luis. The Dar Rapid Transit (DART) is a bus-based mass-transit system connecting the suburbs of Dar es Salaam to the central business district. Port activities at Port of
Dar es SalaamThe MV Kigamboni ferries run between southeast Kivukoni to northwest Kigamboni in southeast Dar es Salaam. TAZARA Dar es Salaam StationSGR station (blue), as well as the old station, and the new SGR channel The Julius Nyerere International Airport, Dar es Salaam On a natural harbour on the Indian Ocean, Dar es Salaam is one
of the hubs of the Tanzanian transportation system, as the main railways and several highways originate in or near the city to provide convenient transportation for commuters. Public minibus share taxis (dala dala) are the most common form of transport in Dar es Salaam and are often found at the major bus terminals of Makumbusho, Ubungo and
other areas of the city. However, since the introduction of the motorcycle transit business known as "bodaboda", most people prefer it,[46][47] allowing them to get into the city faster as compared with the minibuses, which encounter heavy traffic. Other types of transport include motorcycles and bajaj (auto rickshaws). The government has been
introducing a metro bus system, Dar es Salaam bus rapid transit (mwendo kasi in Kiswahili). The metro buses are managed by UDA-RT, a partnership between Usafiri Dar es Salaam (UDA) and the government. The bus rapid-transit system Phase 1 has been completed by UDA-RT and began operation on 10 May 2016.[48] The first section runs
between Kimara in the northwest to Kivukoni on the northern headland of the harbour.[49] Phase 1 was funded by the World Bank, African Development Bank and the Tanzanian government.[50] Dar es Salaam will have a metro system, currently undergoing a feasibility study conducted by Mota-Engil and Dar Rapid Transit Agency.[citation needed]
The Port of Dar es Salaam is Tanzania's busiest, handling 90% of the country's cargo. It is located in the Kurasini administrative ward of Temeke District southeast of the city's central business district. Due to a huge influx of cargo and the slow pace of expansion, a new cargo port 60 km (37 mi) northwest of Dar es Salaam is proposed at Bagamoyo.
[51] MV Kigamboni ferries run between southeast of Kivukoni and northwest of Kigamboni in Dar es Salaam.[52] Travel to urban and suburban parts of the city is provided by the Dar es Salaam commuter rail. Tanzania Railways operates the Central Line from Dar es Salaam west to Kigoma. The city also hosts the head office of Tanzania-Zambia
Railways Authority (TAZARA) built in the late 1960s to early 1970s. The main terminal is located west of Dar es Salaam's central business district in north Yombo Vituka along the Nelson Mandela Road. The TAZARA Railway connects Dar es Salaam to Zambia. Tanzania Standard Gauge Railway is a new railway station currently under construction. It
will link the country to Rwanda, Uganda, Burundi and Congo. The Julius Nyerere International Airport is the principal airport serving the country, with three operating terminals. Terminal Three is located at Kipawa in Ilala Municipality. The airport is located west of Dar es Salaam's central business district. The main gate of Nyumba ya Sanaa, with
decorations by Tanzanian sculptor George Lilanga See also: Culture of Tanzania The Tingatinga painting style originates from Dar es Salaam. The Nyumba ya sanaa ("House of Art") is a cultural centre, workshop and retail outlet dedicated to Tanzanian art, showcasing and promoting Tanzanian craftsmanship. Prominent Tanzanian sculptor George
Lilanga has donated some of his works to the centre, including decorations of the building's main entrance. A traditional African dance in Dar es Salaam The music scene in Dar es Salaam is divided among several styles. The longest-standing style is live dance music (muziki wa dansi) played by bands such as DDC Mlimani Park Orchestra and Malaika
Musical Band. Taarab, which was traditionally popular in Zanzibar has also found a niche. However, it remains small compared both to dance music and "Bongo Flava", a broad category representing the Tanzanian take on hip hop and rhythm and blues that has quickly become the most popular locally produced music. The rap music scene is also
present.[53] Traditional music, which locally refers to tribal music, is still performed, but typically only on family-oriented occasions such as weddings. In the 1970s, the Ministry of National Youth Culture aimed to create a national culture stressing the importance of music. Dar es Salaam became the music center in Tanzania, with the local radio
showcasing new bands and dominating the music and cultural scene. With this ujamaa (family) mentality governing culture and music, a unified people's culture was created, leading to the rise of hip hop culture.[54] Throughout the years, the radio in Dar es Salaam has played a major role in the dissemination of music, because many people do not
have television; cassettes are more common than CDs.[citation needed] National Museum of Tanzania Beach on the peninsula of Kigamboni, Dar es Salaam Dar es Salaam has two of the five museums that make up the National Museum of Tanzania consortium, namely the National Museum proper and the Makumbusho Cultural Centre & Village
Museum. The National Museum is dedicated to the history of Tanzania; most notably, it exhibits some of the bones of Paranthropus boisei that were among the findings of Louis Leakey at Olduvai. In 2016, there was a breakthrough discovery in Northern Tanzania by a scientist, from the University of Dar es Salaam, of footprints thought to be of a
hominid that predates Homo sapiens. The Makumbusho Cultural Centre & Village Museum,[55] located in the outskirts of the city on the road to Bagamoyo, showcases traditional huts from 16 different Tanzanian ethnic groups. There are also examples of traditional cultivation, as well as daily traditional music and dance shows. Close to the National
Museum are also the botanical gardens, with tropical plants and trees. There are beaches on the Msasani peninsula north of Dar es Salaam and in Kigamboni to the south. Bongoyo Island can be reached by boat from the Msasani Slipway. Saint Joseph's Metropolitan Cathedral. Christianity is the largest religion in Tanzania.[56] The city is home to
several churches and mosques. The churches in the city belong to various denominations; for example, Roman Catholic Archdiocese of Dar es Salaam (Catholic Church), Anglican Church of Tanzania (Anglican Communion), Evangelical Lutheran Church in Tanzania (Lutheran World Federation), Baptist Convention of Tanzania (Baptist World Alliance),
Ilala Seventh Day Adventist Church and Assemblies of God.[57] There is a Hindu temple like Shree Shankarashram temple, Shree Sanatan Dharma Sabha temple, Swaminarayan temple. Muslims make up 70% of the population in Dar es Salaam.[58] Dar es Salaam is the sports center of Tanzania and hosts the second-largest stadium in East and
Central Africa, the National Stadium, which can accommodate up to 60,000 people.[59] Aerial view of the Tanzania National Main Stadium, with the Kurasini estuary in the background The Tanzanian National Stadium hosts football clubs based in Dar es Salaam: Young Africans and Simba. It also hosts other Tanzanian football clubs and international
matches. A new stadium in Dodoma with a much larger capacity has been proposed by the government as a donation from Morocco.[citation needed] Apart from the National Stadium, the city is home to two other stadiums: the Uhuru Stadium, the Karume Memorial Stadium and Chamazi Stadium. The Uhuru Stadium is used mainly for local
tournaments and political gatherings, whilst the Karume Memorial Stadium is situated west of Kurasini and home to the Tanzania Football Federation. Azam Complex Chamazi is owned by Azam Football Club.[60] The Gymkhana Golf Courses located northwest of the Kivukoni area (between the city centre overlooking the shores of the Indian Ocean in
the east and Barack Obama Drive), also have tennis courts, squash courts, and a fitness club. Outside of the metropolitan districts is Lugalo Military Golf Course located in the Lugalo Military Barracks. Founded in 2003, Mama Africa is a school known for training some of Africa's professional acrobats.[61] Boxing is a popular sport in Tanzania and Dar
es Salaam hosts numerous boxing galas organised throughout the year. Tanzanian professional boxer Francis Checka is the current World Boxing Federation (WBF) Super Middleweight Champion. The head office of Tanzania Telecommunications Company Ltd at Extelecom Building in Samora Avenue, east of Kisutu Newspapers in Dar es Salaam are
often sold by vendors weaving through stationary traffic at road intersections. English-language newspapers, with online versions, include The Citizen and The Guardian. Swahili dailies Tanzania Daima and Mwananchi are also available. Business Times is the only financial and economic newspaper in the city; it was established in 1988 and became
the first private newspaper in Tanzania. Business Times owns Majira, another Swahili newspaper. Dar es Salaam is home to ITV,[62] Sibuka,[63] Channel Ten Television Station (formerly Dar es Salaam Television [DTV]) and Azam TV, a subscription-based service from the Azam group of companies. Television station Ayo TV[64] is based in Ubungo,
Dar es Salaam, as is the Tanzania Broadcasting Corporation. The ship-like building of Airtel Tanzania headquarters in Dar es Salaam Installation of the trans-Indian Ocean backbone cable (SEACOM) in 2009 has, in theory, made Internet access much more readily available in Dar es Salaam in particular and in East Africa in general. However, roll-out
to end-users is currently slow. Telephone-line coverage provided by the Tanzania Telecommunications Company Limited is limited,[65] prices are high, and long contracts are required for purchase of bandwidth for small Internet service providers. The expressed aim of the SEACOM cable is to enable East Africa to develop economically through
increased online trading. Internet cafés are found in the city centre, and free Wi-Fi hotspots are available in various government and nongovernment institutions as well as public transport. Mobile-telephone access to the Internet via 4G is still relatively expensive, though 5G is making its way through major cities and towns as of 2022[update] with
plans to go nationwide in the advanced stages. Dar es Salaam's first radio station began operation in the early 1950s with "little more equipment than a microphone and a blanket hung over a wall..." This project was overseen by Edward Twining.[66] Since the 1990s,[67] Dar es Salaam has experienced heavy and frequent flooding due to intense
rainfall.[68][69] The city is especially vulnerable to flooding, due to its lowland coastal orientation and the fact that the Msimbazi River flows through the city. The situation has worsened over the years, both due to climate change and the expansion of city pavement, which increases surface runoff.[70] In 2019, flooding displaced 1,215 households.
Between 2017 and 2018, the city experienced seven floods.[68] The World Bank estimates that exposure to floods has impacted about 2 million people, or 25% of the population in Dar es Salaam.[68] Flooding incidents destroy bridges and roads, disrupt transportation, increase risk of diseases such as cholera and skin infection, and are a barrier to
reducing poverty.[68] Dar es Salaam has the highest literacy rate in the country, with 93.9% of the residents being literate,[71] compared to the national average of 77.9%.[72] The city's GER is lacks in comparison to the rest of the country with 96.1%, which is however still sufficient. On the other hand, its secondary GER is one of the highest in the
country (61.8%).[72] Nkrumah Hall at the University of Dar es Salaam The University of Dar es Salaam is the oldest and second largest public university in Tanzania after the University of Dodoma.[73] It is located in the western part of the city in north-east Ubungo, and occupies 1,625 acres (6.58 km2) on Observation Hill, 13 km (8 mi) from the city
centre. The university has 16,400 undergraduate and 2,700 postgraduate students.[74] Ardhi University (ARU) was established on 1 July 1996 after transforming the former University College of Lands and Architectural Studies (UCLAS), which was then a Constituent College of the University of Dar es Salaam. Historically, Ardhi University, dates
back to 1956 when it started as Surveying Training School offering land surveying technician certificate courses at the present location of Mgulani Salvation Army Camp in Dar es Salaam. In 1958, the school was moved to the present location on Observation Hill. At present, there are over 80 PhD holders who have graduated from over 25 universities
worldwide. The university comprises four schools, one institute and several centres, and offers undergraduate and postgraduate studies with postgraduate, bachelor's, master's and PhD degrees in various disciplines.[75] The Muhimbili University of Health and Allied Sciences consists of Muhimbili Campus and Mloganzila Campus. Muhimbili Campus
is situated in Upanga, Ilala Municipality, along United Nations Road. Mloganzila Campus occupies 3,800 acres (15 km?2) and is located 3 km (2 mi) off the Dar es Salaam-Morogoro highway, 25 km (16 mi) from Dar es Salaam.[76] The Open University of Tanzania is a full-fledged, accredited public institution of higher learning, featuring programmes
leading to certificates, diplomas, undergraduate and postgraduate qualifications. Since it was founded, the university has enrolled students from Malawi, Uganda, Kenya, Namibia, Hungary, Burundi, Libya, Ethiopia, Rwanda, Saudi Arabia, Lesotho, Botswana and most of Tanzania. As of 2008[update], total enrollment was 44,099, the majority of which
was Tanzanian.[77] Hubert Kairuki Memorial University is a private institution located on plot No. 322 Regent Estate in the Mikocheni area, about 7 km (4 mi) from Dar es Salaam's city centre, off Ali Hassan Mwinyi and Old Bagamoyo Roads.[78] International Medical and Technological University is a privately owned institute of higher education.[79]
Kampala International University began operations in 2009. The University Centre is situated on 60 acres (240,000 m2) of land in the Gongo la Mboto area, Ilala District, 7 km (4 mi) from Mwalimu Julius Nyerere International Airport along Pugu Road.[80] Sir David Frank Adjaye (born 1966), London-based architect born in Dar es Salaam C.A. "Peter"
Bransgrove (1914-1966), architect in Dar es Salaam from 1947 to 1966 Joaquim Chissano (born 1939), second President of Mozambique, from 1986 to 2005; headed the FRELIMO headquarters in Dar es Salaam Kanyama Chiume (1929-2007), a leading nationalist in the struggle for Malawi's independence in the 1950s and 1960s and Minister Roald
Dahl (1916-1990), British novelist, short-story writer and poet; he lived in Dar es Salaam from 1934 to 1939 Jane Goodall (born 1934), scientist and primatologist Gertrud von Hassel (1908-1999), German teacher and painter Marin Hinkle (born 1966), actress, Two and a Half Men TV show Rachel Luttrell (born 1971), actress, Stargate Atlantis, born
in Dar es Salaam Nairn McEwan (1941-2018), Scotland rugby union player and second national coach, born in Dar es Salaam.[81] Bibi Titi Mohammed (1926-2000), politician and chair of the women's branch of TANU Yoweri Museveni (born 1944), president of Uganda since 1986 Godfrey Mwakikagile (born 1949), prominent Tanzanian author,
Africanist scholar and journalist Juma Mwapachu (1942-2025), Tanzanian diplomat, lawyer and author of books on African politics and economics; served as secretary-general of the East African Community (EAC) Carmelita Namashulua (born 1962), politician and Minister of Education and Human Development for Mozambique, previously Minister of
State Administration and the Public Service of Mozambique (2015-2020) Herieth Paul (born 1995), fashion model Walter Rodney (1942-1980), Guyanese historian, political activist; author of How Europe Underdeveloped Africa Justinian Rweyemamu (1942-1982), Tanzanian economist, author and professor of economics at the University of Dar es
Salaam; worked at the United Nations; economic adviser to Tanzania's first president, Julius Nyerere Mbwana Samatta (born 1992), footballer, 2015 CAF African Player of the Year; 68 caps for Tanzania Issa G. Shivji (born 1946), Tanzanian scholar, and expert on constitutional law and development issues Ally Sykes (1926-2013), politician and leading
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needs to be updated. The reason given is: Article is messy and contains out of date information.. Please help update this article to reflect recent events or newly available information. (October 2023)Broadband cellular network technology This article is about the mobile internet access standard. For other uses, see 4G (disambiguation). Part of a series
on theWireless network technologies Analog 0G1G (1.5G) Digital 2G (2.5G, 2.75G, 2.9G)3G (3.5G, 3.75G, 3.9G/3.95G)4G (4G/4.5G, 4.5G, 4.9G)5G (5.5G)6G Mobile telecommunicationsvte 4G refers to the fourth-generation of cellular network technology, first introduced in the late 2000s and early 2010s. Compared to preceding third-generation (3G)
technologies, 4G has been designed to support all-IP communications and broadband services, and eliminates circuit switching in voice telephony.[1] It also has considerably higher data bandwidth compared to 3G, enabling a variety of data-intensive applications[2] such as high-definition media streaming and the expansion of Internet of Things (IoT)
applications.[1] The earliest deployed technologies marketed as "4G" were Long Term Evolution (LTE), developed by the 3GPP group, and Mobile Worldwide Interoperability for Microwave Access (Mobile WiMAX), based on IEEE specifications.[3][4] These provided significant enhancements over previous 3G and 2G. In November 2008, the
International Telecommunication Union-Radio communications sector (ITU-R) specified a set of requirements for 4G standards, named the International Mobile Telecommunications Advanced (IMT-Advanced) specification, setting peak speed requirements for 4G service at 100 megabits per second (Mbit/s)(=12.5 megabytes per second) for high
mobility communication (such as from trains and cars) and 1 gigabit per second (Gbit/s) for low mobility communication (such as pedestrians and stationary users).[5] Since the first-release versions of Mobile WiMAX and LTE support much less than 1 Gbit/s peak bit rate, they are not fully IMT-Advanced compliant, but are often branded 4G by service
providers. According to operators, a generation of the network refers to the deployment of a new non-backward-compatible technology. On December 6, 2010, ITU-R recognized that these two technologies, as well as other beyond-3G technologies that do not fulfill the IMT-Advanced requirements, could nevertheless be considered "4G", provided they
represent forerunners to IMT-Advanced compliant versions and "a substantial level of improvement in performance and capabilities with respect to the initial third generation systems now deployed". Both the original LTE and WiMAX standards had previously sometimes been referred to as 3.9G/3.95G.[6][7] The ITU's new definition for 4G also
included Evolved High Speed Packet Access (HSPA+).[8] Mobile WiMAX Release 2 (also known as WirelessMAN-Advanced or IEEE 802.16m) and LTE Advanced (LTE-A) are IMT-Advanced compliant backwards compatible versions of the above two systems, standardized during the spring 2011,[citation needed] and promising speeds in the order of

1 Gbit/s. In January 2012, the ITU backtracked on its previous definition for 4G, claiming that Mobile WiMAX 2 and LTE Advanced are "true 4G" while their predecessors are "transitional" 3G-4G.[1] As opposed to earlier generations, a 4G system does not support traditional circuit-switched telephony service, but instead relies on all-Internet Protocol
(IP) based communication such as IP telephony. As seen below, the spread spectrum radio technology used in 3G systems is abandoned in all 4G candidate systems and replaced by OFDMA multi-carrier transmission and other frequency-domain equalization (FDE) schemes, making it possible to transfer very high bit rates despite extensive multi-path
radio propagation (echoes). The peak bit rate is further improved by smart antenna arrays for multiple-input multiple-output (MIMO) communications. In the field of mobile communications, a "generation" generally refers to a change in the fundamental nature of the service, non-backwards-compatible transmission technology, higher peak bit rates,
new frequency bands, wider channel frequency bandwidth in Hertz, and higher capacity for many simultaneous data transfers (higher system spectral efficiency in bit/second/Hertz/site). New mobile generations have appeared about every ten years since the first move from 1981 analog (1G) to digital (2G) transmission in 1992. This was followed, in
2001, by 3G multi-media support, spread spectrum transmission and a minimum peak bit rate of 200 kbit/s, in 2011/2012 to be followed by "real" 4G, which refers to all-IP packet-switched networks giving mobile ultra-broadband (gigabit speed) access. While the ITU has adopted recommendations for technologies that would be used for future global
communications, they do not actually perform the standardization or development work themselves, instead relying on the work of other standard bodies such as IEEE, WiMAX Forum, and 3GPP. In the mid-1990s, the ITU-R standardization organization released the IMT-2000 requirements as a framework for what standards should be considered 3G
systems, requiring 2000 kbit/s peak bit rate.[9] The fastest 3G-based standard in the UMTS family is the HSPA+ standard, which has been commercially available since 2009 and offers 21 Mbit/s downstream (11 Mbit/s upstream) without MIMO, i.e. with only one antenna, and in 2011 accelerated up to 42 Mbit/s peak bit rate downstream using either
DC-HSPA+ (simultaneous use of two 5 MHz UMTS carriers)[10] or 2x2 MIMO. In theory speeds up to 672 Mbit/s are possible, but have not been deployed yet. The fastest 3G-based standard in the CDMA2000 family is the EV-DO Rev. B, which is available since 2010 and offers 15.67 Mbit/s downstream. In 2008, ITU-R specified the IMT Advanced
(International Mobile Telecommunications Advanced) requirements for 4G systems. Main article: LTE frequency bands This article refers to 4G using IMT-Advanced (International Mobile Telecommunications Advanced), as defined by ITU-R. An IMT-Advanced cellular system must fulfill the following requirements:[11] Be based on an all-IP packet
switched network. Have peak data rates of up to approximately 100 Mbit/s for high mobility such as mobile access and up to approximately 1 Gbit/s for low mobility such as nomadic/local wireless access.[5] Be able to dynamically share and use the network resources to support more simultaneous users per cell. Use scalable channel bandwidths of 5-
20 MHz, optionally up to 40 MHz.[5][12] Have peak link spectral efficiency of 15 bit/s-Hz in the downlink, and 6.75 bit/s-Hz in the up link (meaning that 1 Gbit/s in the downlink should be possible over less than 67 MHz bandwidth). System spectral efficiency is, in indoor cases, 3 bit/s-Hz-cell for downlink and 2.25 bit/s-Hz-cell for up link.[5] Smooth
handovers across heterogeneous networks. In September 2009, the technology proposals were submitted to the International Telecommunication Union (ITU) as 4G candidates.[13] Basically all proposals are based on two technologies: LTE Advanced standardized by the 3GPP 802.16m standardized by the IEEE Implementations of Mobile WiMAX and
first-release LTE were largely considered a stopgap solution that would offer a considerable boost until WiMAX 2 (based on the 802.16m specification) and LTE Advanced was deployed. The latter's standard versions were ratified in spring 2011. The first set of 3GPP requirements on LTE Advanced was approved in June 2008.[14] LTE Advanced was
standardized in 2010 as part of Release 10 of the 3GPP specification. Some sources consider first-release LTE and Mobile WiMAX implementations as pre-4G or near-4G, as they do not fully comply with the planned requirements of 1 Gbit/s for stationary reception and 100 Mbit/s for mobile. Confusion has been caused by some mobile carriers who
have launched products advertised as 4G but which according to some sources are pre-4G versions, commonly referred to as 3.9G, which do not follow the ITU-R defined principles for 4G standards, but today can be called 4G according to ITU-R. Vodafone Netherlands for example, advertised LTE as 4G, while advertising LTE Advanced as their '4G+'
service. A common argument for branding 3.9G systems as new-generation is that they use different frequency bands from 3G technologies; that they are based on a new radio-interface paradigm; and that the standards are not backwards compatible with 3G, whilst some of the standards are forwards compatible with IMT-2000 compliant versions of
the same standards. As of October 2010, ITU-R Working Party 5D approved two industry-developed technologies (LTE Advanced and WirelessMAN-Advanced)[15] for inclusion in the ITU's International Mobile Telecommunications Advanced program (IMT-Advanced program), which is focused on global communication systems that will be available
several years from now. Main article: LTE Advanced LTE Advanced (Long Term Evolution Advanced) is a candidate for IMT-Advanced standard, formally submitted by the 3GPP organization to ITU-T in the fall 2009, and as of 2013 has been released to the public.[16][needs update]The target of 3GPP LTE Advanced is to reach and surpass the ITU
requirements.[17] LTE Advanced is essentially an enhancement to LTE. It is not a new technology, but rather an improvement on the existing LTE network. This upgrade path makes it more cost effective for vendors to offer LTE and then upgrade to LTE Advanced which is similar to the upgrade from WCDMA to HSPA. LTE and LTE Advanced will also
make use of additional spectrums and multiplexing to allow it to achieve higher data speeds. Coordinated Multi-point Transmission will also allow more system capacity to help handle the enhanced data speeds. Data speeds of LTE-Advanced LTE Advanced Peak download 1000 Mbit/s Peak upload 0500 Mbit/s This section needs to be updated. Please
help update this article to reflect recent events or newly available information. (August 2021) The IEEE 802.16m or WirelessMAN-Advanced (WiMAX 2) evolution of 802.16e is under development, with the objective to fulfill the IMT-Advanced criteria of 1 Gbit/s for stationary reception and 100 Mbit/s for mobile reception.[18] Main article: LTE
(telecommunication) Telia-branded Samsung LTE modem Huawei 4G+ Dual Band Modem The pre-4G 3GPP Long Term Evolution (LTE) technology is often branded "4G - LTE", but the first LTE release does not fully comply with the IMT-Advanced requirements. LTE has a theoretical net bit rate capacity of up to 100 Mbit/s in the downlink and

50 Mbit/s in the uplink if a 20 MHz channel is used — and more if multiple-input multiple-output (MIMO), i.e. antenna arrays, are used. The physical radio interface was at an early stage named High Speed OFDM Packet Access (HSOPA), now named Evolved UMTS Terrestrial Radio Access (E-UTRA). The first LTE USB dongles do not support any
other radio interface. The world's first publicly available LTE service was opened in the two Scandinavian capitals, Stockholm (Ericsson and Nokia Siemens Networks systems) and Oslo (a Huawei system) on December 14, 2009, and branded 4G. The user terminals were manufactured by Samsung.[19] As of November 2012, the five publicly available
LTE services in the United States are provided by MetroPCS,[20] Verizon Wireless,[21] AT&T Mobility, U.S. Cellular,[22] Sprint,[23] and T-Mobile US.[24] T-Mobile Hungary launched a public beta test (called friendly user test) on 7 October 2011, and has offered commercial 4G LTE services since 1 January 2012.[citation needed] In South Korea, SK
Telecom and L.G U+ have enabled access to LTE service since 1 July 2011 for data devices, slated to go nationwide by 2012.[25] KT Telecom closed its 2G service by March 2012 and completed nationwide LTE service in the same frequency around 1.8 GHz by June 2012. In the United Kingdom, LTE services were launched by EE in October 2012,[26]
by O2 and Vodafone in August 2013,[27] and by Three in December 2013.[28] Data speeds of LTE[29] LTE Peak download 0150 Mbit/s Peak upload 0050 Mbit/s The Mobile WiMAX (IEEE 802.16e-2005) mobile wireless broadband access (MWBA) standard (also known as WiBro in South Korea) is sometimes branded 4G, and offers peak data rates of
128 Mbit/s downlink and 56 Mbit/s uplink over 20 MHz wide channels. [citation needed] In June 2006, the world's first commercial mobile WiMAX service was opened by KT in Seoul, South Korea.[30] Sprint has begun using Mobile WiMAX, as of 29 September 2008, branding it as a "4G" network even though the current version does not fulfill the
IMT Advanced requirements on 4G systems.[31] In Russia, Belarus and Nicaragua WiMax broadband internet access were offered by a Russian company Scartel, and was also branded 4G, Yota.[32] Data speeds of WiMAX WiMAX Peak download 0128 Mbit/s Peak upload 0056 Mbit/s In the latest version of the standard, WiMax 2.1, the standard has
been updated to be not compatible with earlier WiMax standard, and is instead interchangeable with LTE-TDD system, effectively merging WiMax standard with LTE. This section possibly contains original synthesis. Source material should verifiably mention and relate to the main topic. Relevant discussion may be found on the talk page. (April 2017)
(Learn how and when to remove this message) Just as Long-Term Evolution (LTE) and WiMAX are being vigorously promoted in the global telecommunications industry, the former (LTE) is also the most powerful 4G mobile communications leading technology and has quickly occupied the Chinese market. TD-LTE, one of the two variants of the LTE air
interface technologies, is not yet mature, but many domestic and international wireless carriers are, one after the other turning to TD-LTE. IBM's data shows that 67% of the operators are considering LTE because this is the main source of their future market. The above news also confirms IBM's statement that while only 8% of the operators are
considering the use of WiMAX, WiMAX can provide the fastest network transmission to its customers on the market and could challenge LTE. TD-LTE is not the first 4G wireless mobile broadband network data standard, but it is China's 4G standard that was amended and published by China's largest telecom operator - China Mobile. After a series of
field trials, is expected to be released into the commercial phase in the next two years. Ulf Ewaldsson, Ericsson's vice president said: "the Chinese Ministry of Industry and China Mobile in the fourth quarter of this year will hold a large-scale field test, by then, Ericsson will help the hand." But viewing from the current development trend, whether this
standard advocated by China Mobile will be widely recognized by the international market is still debatable. Main article: Ultra Mobile Broadband UMB (Ultra Mobile Broadband) was the brand name for a discontinued 4G project within the 3GPP2 standardization group to improve the CDMA2000 mobile phone standard for next generation
applications and requirements. In November 2008, Qualcomm, UMB's lead sponsor, announced it was ending development of the technology, favoring LTE instead.[33] The objective was to achieve data speeds over 275 Mbit/s downstream and over 75 Mbit/s upstream. At an early stage the Flash-OFDM system was expected to be further developed
into a 4G standard. The iBurst system (or HC-SDMA, High Capacity Spatial Division Multiple Access) was at an early stage considered to be a 4G predecessor. It was later further developed into the Mobile Broadband Wireless Access (MBWA) system, also known as IEEE 802.20. This section needs additional citations for verification. Please help
improve this article by adding citations to reliable sources in this section. Unsourced material may be challenged and removed. (August 2015) (Learn how and when to remove this message) The following key features can be observed in all suggested 4G technologies: Physical layer transmission techniques are as follows:[34] MIMO: To attain ultra
high spectral efficiency by means of spatial processing including multi-antenna and multi-user MIMO Frequency-domain-equalization, for example multi-carrier modulation (OFDM) in the downlink or single-carrier frequency-domain-equalization (SC-FDE) in the uplink: To exploit the frequency selective channel property without complex equalization
Frequency-domain statistical multiplexing, for example (OFDMA) or (single-carrier FDMA) (SC-FDMA, a.k.a. linearly precoded OFDMA, LP-OFDMA) in the uplink: Variable bit rate by assigning different sub-channels to different users based on the channel conditions.[35] Turbo principle error-correcting codes: To minimize the required SNR at the
reception side Channel-dependent scheduling: To use the time-varying channel Link adaptation: Adaptive modulation and error-correcting codes Mobile IP utilized for mobility IP-based femtocells (home nodes connected to fixed Internet broadband infrastructure) As opposed to earlier generations, 4G systems do not support circuit switched
telephony. IEEE 802.20, UMB and OFDM standards[36] lack soft-handover support, also known as cooperative relaying. This section may contain information not important or relevant to the article's subject. Please help improve this section. (May 2010) (Learn how and when to remove this message) Recently, new access schemes like Orthogonal
FDMA (OFDMA), Single Carrier FDMA (SC-FDMA), Interleaved FDMA, and Multi-carrier CDMA (MC-CDMA) are gaining more importance for the next generation systems. These are based on efficient FFT algorithms and frequency domain equalization, resulting in a lower number of multiplications per second. They also make it possible to control the
bandwidth and form the spectrum in a flexible way. However, they require advanced dynamic channel allocation and adaptive traffic scheduling. WiMax is using OFDMA in the downlink and in the uplink. For the LTE (telecommunication), OFDMA is used for the downlink; by contrast, Single-carrier FDMA is used for the uplink since OFDMA
contributes more to the PAPR related issues and results in nonlinear operation of amplifiers. IFDMA provides less power fluctuation and thus requires energy-inefficient linear amplifiers. Similarly, MC-CDMA is in the proposal for the IEEE 802.20 standard. These access schemes offer the same efficiencies as older technologies like CDMA. Apart from
this, scalability and higher data rates can be achieved. The other important advantage of the above-mentioned access techniques is that they require less complexity for equalization at the receiver. This is an added advantage especially in the MIMO environments since the spatial multiplexing transmission of MIMO systems inherently require high
complexity equalization at the receiver. In addition to improvements in these multiplexing systems, improved modulation techniques are being used. Whereas earlier standards largely used Phase-shift keying, more efficient systems such as 64QAM are being proposed for use with the 3GPP Long Term Evolution standards. Unlike 3G, which is based on
two parallel infrastructures consisting of circuit switched and packet switched network nodes, 4G is based on packet switching only. This requires low-latency data transmission. As IPv4 addresses are (nearly) exhausted,[Note 1] IPv6 is essential to support the large number of wireless-enabled devices that communicate using IP. By increasing the
number of IP addresses available, IPv6 removes the need for network address translation (NAT), a method of sharing a limited number of addresses among a larger group of devices, which has a number of problems and limitations. When using IPv6, some kind of NAT is still required for communication with legacy IPv4 devices that are not also IPv6-
connected. As of June 2009[update], Verizon has posted specifications that require any 4G devices on its network to support IPv6.[37][38] Main articles: MIMO and Multi-user MIMO The performance of radio communications depends on an antenna system, termed smart or intelligent antenna. Recently, multiple antenna technologies are emerging to
achieve the goal of 4G systems such as high rate, high reliability, and long range communications. In the early 1990s, to cater for the growing data rate needs of data communication, many transmission schemes were proposed. One technology, spatial multiplexing, gained importance for its bandwidth conservation and power efficiency. Spatial
multiplexing involves deploying multiple antennas at the transmitter and at the receiver. Independent streams can then be transmitted simultaneously from all the antennas. This technology, called MIMO (as a branch of intelligent antenna), multiplies the base data rate by (the smaller of) the number of transmit antennas or the number of receive
antennas. Apart from this, the reliability in transmitting high speed data in the fading channel can be improved by using more antennas at the transmitter or at the receiver. This is called transmit or receive diversity. Both transmit/receive diversity and transmit spatial multiplexing are categorized into the space-time coding techniques, which does not
necessarily require the channel knowledge at the transmitter. The other category is closed-loop multiple antenna technologies, which require channel knowledge at the transmitter. One of the key technologies for 4G and beyond is called Open Wireless Architecture (OWA), supporting multiple wireless air interfaces in an open architecture platform.
SDR is one form of open wireless architecture (OWA). Since 4G is a collection of wireless standards, the final form of a 4G device will constitute various standards. This can be efficiently realized using SDR technology, which is categorized to the area of the radio convergence. In 1991, WiLAN founders Hatim Zaghloul and Michel Fattouche invented
wideband orthogonal frequency-division multiplexing (WOFDM), the basis for wideband wireless communication applications,[39] including 4G mobile communications.[40]Cellular network standards and generation timeline. The 4G system was originally envisioned by the DARPA, the US Defense Advanced Research Projects Agency.[citation needed]
DARPA selected the distributed architecture and end-to-end Internet protocol (IP), and believed at an early stage in peer-to-peer networking in which every mobile device would be both a transceiver and a router for other devices in the network, eliminating the spoke-and-hub weakness of 2G and 3G cellular systems.[41][page needed] Since the 2.5G
GPRS system, cellular systems have provided dual infrastructures: packet switched nodes for data services, and circuit switched nodes for voice calls. In 4G systems, the circuit-switched infrastructure is abandoned and only a packet-switched network is provided, while 2.5G and 3G systems require both packet-switched and circuit-switched network
nodes, i.e. two infrastructures in parallel. This means that in 4G traditional voice calls are replaced by IP telephony. In 2002, the strategic vision for 4G—which ITU designated as IMT Advanced—was laid out. In 2004, LTE was first proposed by NTT DoCoMo of Japan.[42] In 2005, OFDMA transmission technology is chosen as candidate for the HSOPA
downlink, later renamed 3GPP Long Term Evolution (LTE) air interface E-UTRA. In November 2005, KT Corporation demonstrated mobile WiMAX service in Busan, South Korea.[43] In April 2006, KT Corporation started the world's first commercial mobile WiMAX service in Seoul, South Korea.[44] In mid-2006, Sprint announced that it would invest
about US$5 billion in a WiMAX technology buildout over the next few years[45] ($7.8 billion in real terms[46]). Since that time Sprint has faced many setbacks that have resulted in steep quarterly losses. On 7 May 2008, Sprint, Imagine, Google, Intel, Comcast, Bright House, and Time Warner announced a pooling of an average of 120 MHz of
spectrum; Sprint merged its Xohm WiMAX division with Clearwire to form a company which will take the name "Clear". In February 2007, the Japanese company NTT DoCoMo tested a 4G communication system prototype with 4x4 MIMO called VSF-OFCDM at 100 Mbit/s while moving, and 1 Gbit/s while stationary. NTT DoCoMo completed a trial in
which they reached a maximum packet transmission rate of approximately 5 Gbit/s in the downlink with 12x12 MIMO using a 100 MHz frequency bandwidth while moving at 10 km/h,[47] and is planning on releasing the first commercial network in 2010. In September 2007, NTT Docomo demonstrated e-UTRA data rates of 200 Mbit/s with power
consumption below 100 mW during the test.[48] In January 2008, a U.S. Federal Communications Commission (FCC) spectrum auction for the 700 MHz former analog TV frequencies began. As a result, the biggest share of the spectrum went to Verizon Wireless and the next biggest to AT&T.[49] Both of these companies have stated their intention of
supporting LTE. In January 2008, EU commissioner Viviane Reding suggested re-allocation of 500-800 MHz spectrum for wireless communication, including WiMAX.[50] On 15 February 2008, Skyworks Solutions released a front-end module for e-UTRAN.[51][52][53] In November 2008, ITU-R established the detailed performance requirements of
IMT-Advanced, by issuing a Circular Letter calling for candidate Radio Access Technologies (RATs) for IMT-Advanced.[54] In April 2008, just after receiving the circular letter, the 3GPP organized a workshop on IMT-Advanced where it was decided that LTE Advanced, an evolution of current LTE standard, will meet or even exceed IMT-Advanced
requirements following the ITU-R agenda. In April 2008, LG and Nortel demonstrated e-UTRA data rates of 50 Mbit/s while travelling at 110 km/h.[55] On 12 November 2008, HTC announced the first WiMAX-enabled mobile phone, the Max 4G[56] On 15 December 2008, San Miguel Corporation, the largest food and beverage conglomerate in
southeast Asia, has signed a memorandum of understanding with Qatar Telecom QSC (Qtel) to build wireless broadband and mobile communications projects in the Philippines. The joint-venture formed wi-tribe Philippines, which offers 4G in the country.[57] Around the same time Globe Telecom rolled out the first WiMAX service in the Philippines.
On 3 March 2009, Lithuania's LRTC announcing the first operational "4G" mobile WiMAX network in Baltic states.[58] In December 2009, Sprint began advertising "4G" service in selected cities in the United States, despite average download speeds of only 3-6 Mbit/s with peak speeds of 10 Mbit/s (not available in all markets).[59] On 14 December
2009, the first commercial LTE deployment was in the Scandinavian capitals Stockholm and Oslo by the Swedish-Finnish network operator TeliaSonera and its Norwegian brandname NetCom (Norway). TeliaSonera branded the network "4G". The modem devices on offer were manufactured by Samsung (dongle GT-B3710), and the network
infrastructure created by Huawei (in Oslo) and Ericsson (in Stockholm). TeliaSonera plans to roll out nationwide LTE across Sweden, Norway and Finland.[60][61] TeliaSonera used spectral bandwidth of 10 MHz, and single-in-single-out, which should provide physical layer net bit rates of up to 50 Mbit/s downlink and 25 Mbit/s in the uplink.
Introductory tests showed a TCP throughput of 42.8 Mbit/s downlink and 5.3 Mbit/s uplink in Stockholm.[62] On 4 June 2010, Sprint released the first WiMAX smartphone in the US, the HTC Evo 4G.[63] On November 4, 2010, the Samsung Craft offered by MetroPCS is the first commercially available LTE smartphone[64] On 6 December 2010, at the
ITU World Radiocommunication Seminar 2010, the ITU stated that LTE, WiMAX and similar "evolved 3G technologies" could be considered "4G".[65] In 2011, Argentina's Claro launched a pre-4G HSPA+ network in the country. In 2011, Thailand's Truemove-H launched a pre-4G HSPA+ network with nationwide availability. On March 17, 2011, the
HTC Thunderbolt offered by Verizon in the U.S. was the second LTE smartphone to be sold commercially.[66][67] In February 2012, Ericsson demonstrated mobile-TV over LTE, utilizing the new eMBMS service (enhanced Multimedia Broadcast Multicast Service).[68] Since 2009, the LTE-Standard has strongly evolved over the years, resulting in
many deployments by various operators across the globe. For an overview of commercial LTE networks and their respective historic development see: List of LTE networks. Among the vast range of deployments, many operators are considering the deployment and operation of LTE networks. A compilation of planned LTE deployments can be found at:
List of planned LTE networks. 4G introduces a potential inconvenience for those who travel internationally or wish to switch carriers. In order to make and receive 4G voice calls (VoLTE), the subscriber handset must not only have a matching frequency band (and in some cases require unlocking), it must also have the matching enablement settings
for the local carrier and/or country. While a phone purchased from a given carrier can be expected to work with that carrier, making 4G voice calls on another carrier's network (including international roaming) may be impossible without a software update specific to the local carrier and the phone model in question, which may or may not be
available (although fallback to 2G/3G for voice calling may still be possible if a 2G/3G network is available with a matching frequency band).[69] Main article: 5G A major issue in 4G systems is to make the high bit rates available in a larger portion of the cell, especially to users in an exposed position in between several base stations. In current
research, this issue is addressed by macro-diversity techniques, also known as group cooperative relay, and also by Beam-Division Multiple Access (BDMA).[70] Pervasive networks are an amorphous and at present entirely hypothetical concept where the user can be simultaneously connected to several wireless access technologies and can seamlessly
move between them (See vertical handoff, IEEE 802.21). These access technologies can be Wi-Fi, UMTS, EDGE, or any other future access technology. Included in this concept is also smart-radio (also known as cognitive radio) technology to efficiently manage spectrum use and transmission power as well as the use of mesh routing protocols to create
a pervasive network. As of 2023, many countries and regions have started the transition from 4G to 5G, the next generation of cellular technology. 5G promises even faster speeds, lower latency, and the ability to connect a vast number of devices simultaneously. 4G networks are expected to coexist with 5G networks for several years, providing
coverage in areas where 5G is not available. This section is about WiMAX & LTE network shutdowns. For shutdowns of HSPA+ (UMTS) networks that are sometimes labeled as 4G, see 3G § Phase-out. Country Network Shutdown date Standard Notes Canada Xplore Mobile 2022-08-31 LTE [71] Jamaica Digicel 2018-10-31 WiMAX [72] Macau
Smartone 2024-11-11 LTE Smartone ceased operation in Macau and surrendered its license to government.[73] Malaysia Yes 4G 2019-10-01 WiMAX [74][75] Nepal Nepal Telecom 2021-12-?? WiMAX [76] Trinidad and Tobago Blink bmobile (TSTT) 2015-03-03 WiMAX [77] United States Sprint 2016-03-31 WiMAX [78][79] T-Mobile (Sprint) 2022-
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and iPhone devices. Part of a series on theWireless network technologies Analog 0G1G (1.5G) Digital 2G (2.5G, 2.75G, 2.9G)3G (3.5G, 3.75G, 3.9G/3.95G)4G (4G/4.5G, 4.5G, 4.9G)5G (5.5G)6G Mobile telecommunicationsvte 1G refers to the first generation of mobile telecommunications standards, introduced in the 1980s. This generation was
characterized by the use of analog audio transmissions, a major distinction from the subsequent 2G networks, which were fully digital. The term "1G" itself was not used at the time, but has since been retroactively applied to describe the early era of cellular networks. During the 1G era, various regional standards were developed and deployed in
different countries, rather than a single global system. Among the most prominent were the Nordic Mobile Telephone (NMT) system and the Advanced Mobile Phone System (AMPS), which were widely adopted in their respective regions.[1] The lack of a unified global standard resulted in a fragmented landscape, with different countries and regions
utilizing different technologies for mobile communication. As digital technology advanced, the inherent advantages of digital systems over analog led to the eventual replacement of 1G by 2G networks. While many 1G networks were phased out by the early 2000s, some continued to operate into the 2010s, particularly in less developed regions. The
antecedent to 1G technology is the mobile radio telephone (i.e. "0G"), where portable phones would connect to a centralised operator. 1G refers to the very first generation of cellular networks.[2] Cellular technology employ a network of cells throughout a geographical area using low-power radio transmitters.[1] Cellular network standards and
generation timeline. The first commercial cellular network was launched in Japan by Nippon Telegraph and Telephone (NTT) in 1979, initially in the metropolitan area of Tokyo. The first phone that used this network was called TZ-801 built by Panasonic.[3] Within five years, the NTT network had been expanded to cover the whole population of Japan
and became the first nationwide 1G/cellular network. Before the network in Japan, Bell Laboratories built the first cellular network around Chicago in 1977 and trialled it in 1978.[4] As in the pre-cellular era, the Nordic countries were among the pioneers in wireless technologies. These countries together designed the NMT standard which first
launched in Sweden in 1981.[5] NMT was the first mobile phone network to feature international roaming. In 1983, the first 1G cellular network launched in the United States, which was Chicago-based Ameritech using the Motorola DynaTAC mobile phone. In the early to mid 1990s, 1G was superseded by newer 2G (second generation) cellular
technologies such as GSM and cdmaOne. Although 1G also used digital signaling to connect the radio towers (which listen to the handsets) to the rest of the telephone system, the voice itself during a call is encoded to digital signals in 2G whereas 1G uses analog FM modulation for the voice transmission, much like a 2-way land mobile radio. Most 1G
networks had been discontinued by the early 2000s. Some regions especially Eastern Europe continued running these networks for much longer. The last operating 1G network was closed down in Russia in 2017. After Japan, the earliest commercial cellular networks launched in 1981 in Sweden, Norway and Saudi Arabia, followed by Denmark,
Finland and Spain in 1982, the U.S. in 1983 and Hong Kong, South Korea, Austria and Canada in 1984. By 1986 networks had also launched in Tunisia, Malaysia, Oman, Ireland, Italy, Luxembourg, Netherlands, United Kingdom, West Germany, France, South Africa, Israel, Thailand, Indonesia, Iceland, Turkey, the Virgin Islands and Australia.[6]
Generally, African countries were slower to take up 1G networks, while Eastern European were among the last due to the political situation.[7] In Europe, the United Kingdom had the largest number of cellular subscribers as of 1990 numbering 1.1 million, while the second largest market was Sweden with 482 thousand.[7] Although Japan was the
first country with a nationwide cellular network, the number of users was significantly lower than other developed economies with a penetration rate of only 0.15 percent in 1989.[5] As of January 1991, the highest penetration rates were in Sweden and Finland with both countries above 50 percent closely followed by Norway and Iceland. The United
States had a rate of 21.2 percent. In most other European countries it was below 10 percent.[8] Analog cellular technologies that were used were:[6] Advanced Mobile Phone System (AMPS)[9] Nordic Mobile Telephone (NMT) Total Access Communication System (TACS) developed in the United Kingdom and also some other parts of the world C-450
developed in West Germany and also adopted in Portugal and South Africa Radiocom 2000 in France (France Telecom only) RTMI in Italy MCS-L1 and MCS-L2 (developed by NTT) in Japan[10] JTACS (a variant of TACS operated by Daini Denden Planning, Inc. (DDI)) in Japan[10] List of mobile phone generations 2G 3G 3.5G 4G 4.5G 5G 6G Wireless
Application Protocol Wireless device radiation and health ~ a b "Chapter 3 - Technology". Wireless Communications in Developing Counties (PDF). pp. 19-32. ©~ Shi 2007, p. 56. ~ "Panasonic Japan cell phone shipments hit 100 million units". 3 April 2008. ~ Shi 2007, p. 60. ™~ a b Shi 2007, p. 61. ™ a b "To open or not to open a technological system:
insights from the history of mobile phones and their application to 5G" (PDF). Charles River Associates. May 2021. ©~ a b Shi 2007, p. 63. ~ "Mobile and PSTN Communication Services" (PDF). OECD Digital Economy Papers (13). 1995. doi:10.1787/237485605680. ™~ "AMTA". amta.org.au. Archived from the original on 17 April 2008. ~ a b "Answers -
The Most Trusted Place for Answering Life's Questions". Answers.com. Shi, Mingtao (2007). Technology Base of Mobile Cellular Operators in Germany and China: A Comparative Study from the Perspective of the Resource Based View. Univerlagtuberlin. ISBN 9783798320574. Glossary: 1G - First Generation wireless technology Glossary: Detailed
Description on 1G Technology Preceded by0G Mobile Telephony Generations Succeeded by2G Retrieved from " 4First generation of digital cellular networks For other uses, see 2G (disambiguation). Part of a series on theWireless network technologies Analog 0G1G (1.5G) Digital 2G (2.5G, 2.75G, 2.9G)3G (3.5G, 3.75G, 3.9G/3.95G)4G (4G/4.5G, 4.5G,
4.9G)5G (5.5G)6G Mobile telecommunicationsvte 2G refers to the second-generation of cellular network technology, which were rolled out globally starting in the early 1990s. The main differentiator to previous mobile telephone systems, retrospectively dubbed 1G, is that the radio signals of 2G networks are digital rather than analog, for
communication between mobile devices and base stations. In addition to voice telephony, 2G also made possible the use of data services. The most common 2G technology has been the GSM standard, which became the first globally adopted framework for mobile communications. Other 2G technologies include cdmaOne and the now-discontinued
Digital AMPS (D-AMPS/TDMA),[1] as well the Personal Digital Cellular (PDC) and Personal Handy-phone System (PHS) in Japan. The transition to digital technology enabled the implementation of encryption for voice calls and data transmission, significantly improving the security of mobile communications while also increasing capacity and
efficiency compared to earlier analog systems. 2G networks were primarily designed to support voice calls and Short Message Service (SMS), with later advancements such as General Packet Radio Service (GPRS) enabling always-on packet data services, including email and limited internet access. 2G was succeeded by 3G technology, which
provided higher data transfer rates and expanded mobile internet capabilities. In 1990, AT&T Bell Labs engineers Jesse Russell, Farhad Barzegar and Can A. Eryaman filed a patent for a digital mobile phone that supports the transmission of digital data. Their patent was cited several years later by Nokia and Motorola when they were developing 2G
digital mobile phones.[2] 2G was first commercially launched in 1991 by Radiolinja (now part of Elisa Oyj) in Finland in the form of GSM, which was defined by the European Telecommunications Standards Institute (ETSI).[3] The Telecommunications Industry Association (TIA) defined the cdmaOne (IS-95) 2G standard, with an eight to ten fold
increase in voice call capacity compared to analog AMPS.[4] The first deployment of cdmaOne was in 1995.[5] In North America, Digital AMPS (IS-54 and IS-136) and cdmaOne (IS-95) were dominant, but GSM was also used. Later 2G releases in the GSM space, often referred to as 2.5G and 2.75G, include General Packet Radio Service (GPRS) and
Enhanced Data Rates for GSM Evolution (EDGE). GPRS allows 2G networks to achieve a theoretical maximum transfer speed of 40 kbit/s (5 kB/s). EDGE increases this capacity, providing a theoretical maximum transfer speed of 384 kbit/s (48 kB/s). Three primary benefits of 2G networks over their 1G predecessors were: Digitally encrypted phone
conversations, at least between the mobile phone and the cellular base station but not necessarily in the rest of the network. Significantly more efficient use of the radio frequency spectrum enabling more users per frequency band. Data services for mobile, starting with SMS text messages then expanding to Multimedia Messaging Service (MMS).
Cellular network standards and generation timeline. (Large titles on the colored area refer to the lines to their right. Main article: GPRS 2.5G ("second-and-a-half generation") refers to 2G systems that incorporate a packet-switched domain alongside the existing circuit-switched domain, most commonly implemented through General Packet Radio
Service (GPRS).[6] GPRS enables packet-based data transmission by dynamically allocating multiple timeslots to users, improving network efficiency. However, this does not inherently provide faster speeds, as similar techniques, such as timeslot bundling, are also employed in circuit-switched data services like High-Speed Circuit-Switched Data
(HSCSD). Within GPRS-enabled 2G systems, the theoretical maximum transfer rate is 40 kbit/s (5 kB/s).[7] Main article: EDGE (telecommunication) 2.75G refers to the evolution of GPRS networks into EDGE (Enhanced Data Rates for GSM Evolution) networks, achieved through the introduction of 8PSK (8 Phase Shift Keying) encoding. While the
symbol rate remained constant at 270.833 samples per second, the use of 8PSK allowed each symbol to carry three bits instead of one, significantly increasing data transmission efficiency. Enhanced Data Rates for GSM Evolution (EDGE), also known as Enhanced GPRS (EGPRS) or IMT Single Carrier (IMT-SC), is a backward-compatible digital mobile
phone technology built as an extension to standard GSM. First deployed in 2003 by AT&T in the United States, EDGE offers a theoretical maximum transfer speed of 384 kbit/s (48 kB/s).[7] Evolved EDGE (also known as EDGE Evolution or 2.875G) is an enhancement of the EDGE mobile technology that was introduced as a late-stage upgrade to 2G
networks. While EDGE was first deployed in the early 2000s as part of GSM networks, Evolved EDGE was launched much later, coinciding with the widespread adoption of 3G technologies such as HSPA and just before the emergence of 4G networks. This timing limited its practical application. Evolved EDGE increased data throughput and reduced
latencies (down to 80 ms) by utilizing improved modulation techniques, dual carrier support, dual antennas, and turbo codes. It achieved peak data rates of up to 1 Mbit/s, significantly enhancing network efficiency for operators that had not yet transitioned to 3G or 4G infrastructures. However, despite its technical improvements, Evolved EDGE was
never widely deployed. By the time it became available, most network operators were focused on implementing more advanced technologies like UMTS and LTE. As of 2016, no commercial networks were reported to support Evolved EDGE. See also: GSM § Discontinuation 2G, understood as GSM and CdmaOne, has been superseded by newer
technologies such as 3G (UMTS / CDMA2000), 4G (LTE / WiMAX) and 5G (5G NR). However, 2G networks were still available as of 2023[update] in most parts of the world, while notably excluding the majority of carriers in North America, East Asia, and Australasia.[8][9][10] Many modern LTE-enabled devices have the ability to fall back to 2G for
phone calls, necessary especially in rural areas where later generations have not yet been implemented.[11] In some places, its successor 3G is being shut down rather than 2G - Vodafone previously announced that it had switched off 3G across Europe in 2020 but still retains 2G as a fallback service.[12] In the US T-Mobile shut down their 3G
services while retaining their 2G GSM network.[13][14] Various carriers have made announcements that 2G technology in the United States, Japan, Australia, and other countries are in the process of being shut down, or have already shut down 2G services so that carriers can re-use the frequencies for newer technologies (e.g. 4G, 5G).[15][16] As a
legacy protocol, 2G connectivity is considered insecure.[17] Specifically, there exist well known methods to attack weaknesses in GSM since 2009[18] with practical use in crime.[19] Attack routes on 2G CdmaOne were found later and remain less publicized.[20] Android 12 and later provide a network setting to disable 2G connectivity for the device.
[21]i0S 16 and later can disable 2G connectivity by enabling Lockdown Mode.[22] In some parts of the world, including the United Kingdom, 2G remains widely used for older feature phones and for internet of things (IoT) devices such as smart meters, eCall systems and vehicle trackers to avoid the high patent licensing cost of newer technologies.
[23] Terminating 2G services could leave vulnerable people who rely on 2G infrastructure unable to communicate even with emergency contacts, causing harm and possibly deaths.[24] Country Status Network Shutdown date Standard Notes Aland Alcom 2024 GSM 2G availability cannot be guaranteed after 1 Jan 2022, all stations are planned to be
shut down in 2024.[25] Anguilla Digicel active GSM 900 MHz: 5 MHz GSM + 5 MHz UMTS1900 MHz: 5 MHz UMTS [26][27]1[28][29] FLOW 2024-04-22 GSM [30][31] Antigua and Barbuda No Service APUA 2018-04-01 GSM [32] Digicel 2024-05-31 GSM [33] FLOW 2024-07-31 GSM [34] Aruba partiallyunconfirmed Digicel 2024-06-30 GSM [35]
SETAR active GSM GSM-900 & GSM-1900 Australia No Service Hutchison 3 2006-08-09 cdmaOne [36][37]1[38][39][40] Optus 2017-08-01 GSM 2G shut down in WA and NT on 3 Apr 2017.[41][42] Telstra 2008-04-28 cdmaOne [43][44][45][46][47] Telstra 2016-12-01 GSM [48] Vodafone 2018-06-14 GSM [49] Bahamas No Service Aliv N/A (no 2G) BTC
2024-06-30 GSM [50][51][52] Bahrain Batelco 2021-11-30 GSM [53] Barbados partiallyunconfirmed Digicel 2025-03-31 GSM 900 MHz: 6 MHz GSM /1800 MHz: 12 MHz GSM [54] FLOW 2024-04-22 GSM Belgium Orange 2030 GSM [55] Telenet 2027 GSM [56] Proximus 2027 GSM [57] Bermuda Digicel active GSM 1900 MHz: 15 MHz GSM +

15 MHz LTE [58] One active GSM 1900 MHz: 5 MHz GSM + 20 MHz LTE [58] Bonaire partiallyunconfirmed Digicel 2025-03-31 GSM FLOW 2024-04-22 GSM British Virgin Islands CCT active GSM 1900 MHz: 10 MHz GSM + 20 MHz LTE [59] Digicel active GSM 1800 MHz: 15 MHz GSM1900 MHz: 5 MHz GSM + 10 MHz UMTS [59] FLOW 2024-04-



22 GSM [60] Brunei No Service UNN 2021-06-01 GSM National Wholesale Network used by DSTCom, Progresif and imagine.[61][62] Canada Bell 2019-04-30 cdmaOne Shutdown of CDMA transmitters commenced in remote areas in 2017, followed by an official announcement in June 2018 that 2G devices will lose service soon.[63]1[64] Rogers
Wireless TBD GSM 1900 MHz shutdown in Jun 2021.850 MHz remains active.[65][66][67][68] SaskTel 2017-07-31 cdmaOne [69][70] Telus Mobility 2017-05-31 cdmaOne [71][72] Cayman Islands partiallyunconfirmed Digicel 2020-07-01 GSM [73][74] FLOW 2024-04-22 GSM China China Mobile active GSM 900 MHz: 15 MHz GSM1800 MHz:
25 MHz GSM [75] China Telecom 2025 cdmaOne Local shutdown commenced on 01 Jun 2020.CDMA2000 1xRTT, EV-DO Rev. A/B (3G) service also terminates.[75][76][77] China Unicom 2025 GSM Local shutdown commenced on 18 Apr 2018.[75][78]1[791[771[80] Chile Entel 2024 Q3 GSM Local shutdown commenced on 22 Jul 2024 in the Arica and
Parinacota Region.[81] Colombia Claro 2023-02-23 GSM [82][83] Tigo 2022-11-01 GSM [84] Curacao Digicel 2025-03-31 GSM FLOW 2024-02-29 GSM [85][86] Dominica partiallyunconfirmed Digicel 2027-03-31 GSM FLOW 2024-03-?? GSM [87] France Bouygues 2026-12-31 GSM [88] Orange 2026-09 GSM [55] SFR 2026 GSM [89] Germany
Deutsche Telekom 2028-06-30 GSM [90] Vodafone 2030-12-31 GSM [91] Telefénica (02) TBD GSM Grenada unconfirmed Digicel 2024-03-31 GSM FLOW 2024-04-22 GSM Guam unconfirmed GTA Teleguam ? GSM Hong Kong 3 2008-11-20 cdmaOne Shut down due to license expiry. Government originally did not allow the license to be renewed due
to unpopularity, however the government later reversed the decision and held an auction for CDMA2000 service, which PCCW-HKT won the auction and provided CDMA2000 service immediately after 3's license expiry. 3 2021-09-30 GSM [92] CMHK active GSM 1800 MHz only CSL 2005 D-AMPS Service previously provided by Pacific Link, which
subsequently merged into CSL. Shut down due to license expiry. Government did not allow the license to be renewed due to unpopularity. CSL 2017-10-31 cdmaOne Service previously provided by PCCW. After acquisition of CSL by HKT, its mobile business PCCW Mobile was merged into CSL. No service for local customers, only served incoming
roaming tourists.CSL terminated its CDMA family business upon its licence expiry, and CDMA2000 1xRTT, EV-DO Rev. A (3G) service has also terminated along with cdmaOne.[93] CSL 2024-11-08 GSM [94] SmarTone 2022-10-14 GSM [95] Iceland Nova 2025-01-28 GSM [96] Siminn 2025 Q4 GSM [97] Vodafone Mid 2025 GSM [98][99] Israel Hot
Mobile 2019-12-31 iDEN [100] 2025 GSM Per government statement.[101] Jamaica No Service Digicel 2024-08-31 GSM [102][103] FLOW 2024-04-15 GSM [104][103][105] Japan No Service au KDDI 2012-07-22 cdmaOne [106] NTT Docomo 2012-03-31 PDC [107] Softbank 2010-03-31 PDC [108] Jordan Umniah 2021-03-11 GSM [109] Luxembourg
Orange 2030 GSM [55] Macau No Service CTM 2019-08-01 GSM Service for local customers terminated on 4 Jun 2015, but remained for roaming users.[110][111][112] 3 2019-08-01 GSM Service for local customers terminated on 4 Jun 2015, but remained for roaming users.[110][111] SmarTone 2019-08-01 GSM Service for local customers
terminated on 4 Jun 2015, but remained for roaming users.[110][111] Mexico AT&T 2019-09-01 GSM [113]Local shutdown commenced in Q1 2019. Movistar 2021-01-01 GSM [114] Montserrat unconfirmed Digicel ? GSM FLOW 2024-04-22 GSM Netherlands KPN 2025-12-01 GSM [115] T-Mobile 2021-06-01 /2023-11-15 (IoT) GSM [116] New
Caledonia OPT-NC 2025 GSM Shutdown commenced in 2022.[117] New Zealand 2degrees 2018-03-15 GSM [118] Spark 2012-07-31 cdmaOne [119][120] Norway Telenor 2027 GSM [121] Telia 2025 GSM [121] Panama Digicel 2022-06-30 GSM Complete shutdown of operations and market exit.[122][123][124][125] Peru Bitel N/A (no 2G) Poland
Orange 2030 GSM [55] Romania Orange 2030 GSM [55] Saint Kitts and Nevis Digicel 2027-03-31 GSM FLOW 2024-04-22 GSM [126] Saint Lucia partiallyunconfirmed Digicel 2027-03-31 GSM FLOW 2024-04-22 GSM [127] Saint Vincent and the Grenadines Digicel 2027-03-31 GSM FLOW 2023-09-30 GSM [128][129][130][131] Singapore No
Service M1 2017-04-18 GSM [132] Singtel 2017-04-18 GSM [132] StarHub 2017-04-18 GSM [132] Sint Maarten Saba Sint Eustatius No Service TelCell 2019-01-01 GSM [133] FLOW (UTS) 2017-09-26 GSM [134] Slovakia Orange 2030 GSM [55] South Africa TBD GSM Per government statement.[135][136] South Korea No Service KT 2012-03-19
cdmaOne CDMA2000 1xRTT, EV-DO Rel. 0 (3G) service has also terminated.[137] LG Uplus 2021-06-30 cdmaOne CDMA2000 1xRTT, EV-DO Rev. A/B (3G) service has also terminated.[138] SK Telecom 2020-07-27 cdmaOne CDMA2000 1xRTT, EV-DO Rel. 0 (3G) service has also terminated.[139] Spain Orange 2030 GSM [55] Sweden Net4dMobility
(Telenor/Tele2) 2025-12-31 GSM 2G network will be shut down by the end of 2025.[140][141][142] Telia 2027 GSM Shutdown pushed back from 2025 to 2027.[143][144] Switzerland No Service Salt 2020-12-31 GSM Shutdown commenced on 1 Jul 2020. A few single 2G-only sites remained until Sep 2023 to preserve CSFB functionality.[145][146]
[147] Sunrise 2023-01-03 GSM With the introduction of S-RAN in 2018 phaseout was previously postponed to 2022.[148][149][150] Swisscom 2021-04-07 GSM Official shutdown on 31 Dec 2020 (guaranteed availability).[151][152][153] Taiwan No Service Chunghwa Telecom 2017-06-30 GSM [154] FarEasTone 2017-06-30 GSM [154] Taiwan Mobile
2017-06-30 GSM [154] Trinidad and Tobago Digicel 2024-12-31 GSM [155][156][157] bmobile (TSTT) TBD GSM 850 MHz: 2.5 MHz GSM + 5 MHz UMTS [158][159] Turks and Caicos Islands Digicel 2025-06-30 GSM 900 MHz: 9.8 MHz GSM [160] FLOW 2024-04-22 GSM [161] United Arab Emirates No Service Du 2023-12-31 GSM [162] Etisalat
2023-12-31 GSM [163] United Kingdom 2033 GSM Per government statement on confirmation by mobile providers.[164][165][166] United States Puerto Rico US Virgin Islands AT&T 2008-02-18 D-AMPS TDMA (D-AMPS) on 1900 MHz shut down on 15 July 2007.[167] 2017-01-01 GSM [168] Cellcom(US only) 2023-12-01 cdmaOne CDMA2000 1xRTT,
EV-DO Rev. A (3G) service has also terminated.[169] Claro(PR only) 2028-12-31 GSM Commnet Wireless (Choice)(US only) 2022-12-31 cdmaOne CDMA2000 1xRTT, EV-DO Rev. A (3G) service has also terminated.[170] Copper Valley Wireless 2022-09-30 cdmaOne CDMA2000 1xRTT, EV-DO Rev. A (3G) service has also terminated.[171] Edge Wireless
2007-06-30 D-AMPS [172] T-Mobile 2025 GSM Shutdown commenced on 9 Feb 2025.[173][174] T-Mobile (Sprint) 2022-05-31 cdmaOne CDMA2000 1xRTT, EV-DO Rev. A (3G) service has also terminated.Shutdown commenced on 31 Mar 2022.[175][176][177][178] UScellular(US only) 2009-02 D-AMPS [179] UScellular(US only) 2024-01-14 cdmaOne
CDMA2000 1xRTT, EV-DO Rev. A (3G) service has also terminated.[180][181] Verizon(US only) 2022-12-31 cdmaOne CDMA2000 1xRTT, EV-DO Rev. A (3G) service has also terminated.[182] Venezuela Digitel 2024-03-08 GSM Shutdown commenced in May 2021.[183][184] Movilnet 2025 GSM [183] Movistar 2025 GSM Shutdown commenced on 01
Jul 2022.[183] Vietnam No Service Gmobile 2024-10-16 GSM per government regulation[185] Mobifone 2024-10-16 GSM per government regulation[185] Vietnamobile N/A (no 2G) Viettel 2024-10-16 GSM per government regulation[185] Vinaphone 2024-10-16 GSM per government regulation[185] Cliff effect Dropout List of mobile phone
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generation of cellular network technology. These networks were rolled out beginning in the early 2000s and represented a significant advancement over the second-generation (2G), particularly in terms of data transfer speeds and mobile internet capabilities. The major 3G standards are UMTS (developed by 3GPP, succeeding GSM) and CDMA2000
(developed by Qualcomm, succeeding cdmaOne);[1][2] both of these are based on the IMT-2000 specifications established by the International Telecommunication Union (ITU). While 2G networks such as GPRS and EDGE supported limited data services, 3G introduced significantly higher-speed mobile internet and enhanced multimedia capabilities,
in addition to improved voice quality.[3] It provided moderate internet speeds suitable for general web browsing and multimedia content including video calling and mobile TV,[3] supporting services that provide an information transfer rate of at least 144 kbit/s.[4][5] Later 3G releases, often referred to as 3.5G (HSPA) and 3.75G (HSPA+) as well as
EV-DO, introduced important improvements, enabling 3G networks to offer mobile broadband access with speeds ranging from several Mbit/s up to 42 Mbit/s.[6] These updates improved the reliability and speed of internet browsing, video streaming, and online gaming, enhancing the overall user experience for smartphones and mobile modems in
comparison to earlier 3G technologies. 3G was later succeeded by 4G technology, which provided even higher data transfer rates and introduced advancements in network performance. A new generation of cellular standards has emerged roughly every decade since the introduction of 1G systems in 1979. Each generation is defined by the
introduction of new frequency bands, higher data rates, and transmission technologies that are not backward-compatible due to the need for significant changes in network architecture and infrastructure. Several telecommunications companies marketed wireless mobile Internet services as 3G, indicating that the advertised service was provided over
a 3G wireless network. However, 3G services have largely been supplanted in marketing by 4G and 5G services in most areas of the world. Services advertised as 3G are required to meet IMT-2000 technical standards, including standards for reliability and speed (data transfer rates). To meet the IMT-2000 standards, Third-generation mobile
networks, or 3G, must maintain minimum consistent Internet speeds of 144 Kbps.[5] However, many services advertised as 3G provide higher speed than the minimum technical requirements for a 3G service.[7] Subsequent 3G releases, denoted 3.5G and 3.75G, provided mobile broadband access of several Mbit/s for smartphones and mobile modems
in laptop computers.[8] 3G branded standards: The UMTS (Universal Mobile Telecommunications System) system, standardized by 3GPP in 2001, was used in Europe, Japan, China (with a different radio interface) and other regions predominated by GSM (Global Systems for Mobile Communications) 2G system infrastructure. The cell phones are
typically UMTS and GSM hybrids. Several radio interfaces are offered, sharing the same infrastructure: The original and most widespread radio interface is called W-CDMA (Wideband Code Division Multiple Access). The TD-SCDMA radio interface was commercialized in 2009 and only offered in China. The latest UMTS release, HSPA+, can provide
peak data rates up to 56 Mbit/s in the downlink in theory (28 Mbit/s in existing services) and 22 Mbit/s in the uplink. The CDMA2000 system, first offered in 2002, standardized by 3GPP2, used especially in North America and South Korea, sharing infrastructure with the IS-95 2G standard. The cell phones are typically CDMA2000 and IS-95 hybrids.
The latest release EVDO Rev. B offers peak rates of 14.7 Mbit/s downstream. The 3G systems and radio interfaces are based on spread spectrum radio transmission technology. While the GSM EDGE standard ("2.9G"), DECT cordless phones and Mobile WiMAX standards formally also fulfill the IMT-2000 requirements and are approved as 3G
standards by ITU, these are typically not branded as 3G and are based on completely different technologies. The common standards complying with the IMT2000/3G standard are: EDGE, a revision by the 3GPP organization to the older 2G GSM based transmission methods, which utilizes the same switching nodes, base station sites, and frequencies
as GPRS, but includes a new base station and cellphone RF circuits. It is based on the three times as efficient 8PSK modulation scheme as a supplement to the original GMSK modulation scheme. EDGE is still used extensively due to its ease of upgrade from existing 2G GSM infrastructure and cell phones. EDGE combined with the GPRS 2.5G
technology is called EGPRS, and allows peak data rates in the order of 200 kbit/s, just like the original UMTS WCDMA versions and thus formally fulfill the IMT2000 requirements on 3G systems. However, in practice, EDGE is seldom marketed as a 3G system, but a 2.9G system. EDGE shows slightly better system spectral efficiency than the original
UMTS and CDMA2000 systems, but it is difficult to reach much higher peak data rates due to the limited GSM spectral bandwidth of 200 kHz, and it is thus a dead end. EDGE was also a mode in the IS-136 TDMA system, no longer used. Evolved EDGE, the latest revision, has peaks of 1 Mbit/s downstream and 400 kbit/s upstream but is not
commercially used. The Universal Mobile Telecommunications System, created and revised by the 3GPP. The family is a full revision from GSM in terms of encoding methods and hardware, although some GSM sites can be retrofitted to broadcast in the UMTS/W-CDMA format. W-CDMA is the most common deployment, commonly operated on the
2,100 MHz band. A few others use the 850, 900, and 1,900 MHz bands. HSPA is an amalgamation of several upgrades to the original W-CDMA standard and offers speeds of 14.4 Mbit/s down and 5.76 Mbit/s up. HSPA is backward-compatible and uses the same frequencies as W-CDMA. HSPA+, a further revision and upgrade of HSPA, can provide
theoretical peak data rates up to 168 Mbit/s in the downlink and 22 Mbit/s in the uplink, using a combination of air interface improvements as well as multi-carrier HSPA and MIMO. Technically though, MIMO and DC-HSPA can be used without the "+" enhancements of HSPA+. The CDMA2000 system, or IS-2000, including CDMA2000 1x and
CDMA2000 High Rate Packet Data (or EVDO), standardized by 3GPP2 (differing from the 3GPP), evolving from the original IS-95 CDMA system, is used especially in North America, China, India, Pakistan, Japan, South Korea, Southeast Asia, Europe, and Africa. CDMA2000 1x Rev. E has an increased voice capacity (by three times the original amount)
compared to Rev. 0 EVDO Rev. B offers downstream peak rates of 14.7 Mbit/s while Rev. C enhanced existing and new terminal user experience. While DECT cordless phones and Mobile WiMAX standards formally also fulfill the IMT-2000 requirements, they are not usually considered due to their rarity and unsuitability for usage with mobile phones.
[9] The 3G (UMTS and CDMA2000) research and development projects started in 1992. In 1999, ITU approved five radio interfaces for IMT-2000 as a part of the ITU-R M.1457 Recommendation; WiMAX was added in 2007.[10] There are evolutionary standards (EDGE and CDMA) that are backward-compatible extensions to pre-existing 2G networks
as well as revolutionary standards that require all-new network hardware and frequency allocations. The cell phones use UMTS in combination with 2G GSM standards and bandwidths, but do not support EDGE. The latter group is the UMTS family, which consists of standards developed for IMT-2000, as well as the independently developed standards
DECT and WiMAX, which were included because they fit the IMT-2000 definition. While EDGE fulfills the 3G specifications, most GSM/UMTS phones report EDGE ("2.75G") and UMTS ("3G") functionality.[11] Cellular network standards and generation timeline. 3G technology was the result of research and development work carried out by the
International Telecommunication Union (ITU) in the early 1980s. 3G specifications and standards were developed in fifteen years. The technical specifications were made available to the public under the name IMT-2000. The communication spectrum between 400 MHz to 3 GHz was allocated for 3G. Both the government and communication
companies approved the 3G standard. The first pre-commercial 3G network was launched by NTT DoCoMo in Japan in 1998,[12] branded as FOMA. It was first available in May 2001 as a pre-release (test) of W-CDMA technology. The first commercial launch of 3G was also by NTT DoCoMo in Japan on 1 October 2001, although it was initially
somewhat limited in scope;[13][14] broader availability of the system was delayed by apparent concerns over its reliability.[15][16]1[17][18][19] The first European pre-commercial network was an UMTS network on the Isle of Man by Manx Telecom, the operator then owned by British Telecom, and the first commercial network (also UMTS based W-
CDMA) in Europe was opened for business by Telenor in December 2001 with no commercial handsets and thus no paying customers. The first network to go commercially live was by SK Telecom in South Korea on the CDMA-based 1xEV-DO technology in January 2002. By May 2002, the second South Korean 3G network was by KT on EV-DO and
thus the South Koreans were the first to see competition among 3G operators. The first commercial United States 3G network was by Monet Mobile Networks, on CDMA2000 1x EV-DO technology, but the network provider later shut down operations. The second 3G network operator in the US was Verizon Wireless in July 2002, also on CDMA2000 1x
EV-DO. AT&T Mobility was also a true 3G UMTS network, having completed its upgrade of the 3G network to HSUPA. The first commercial United Kingdom 3G network was started by Hutchison Telecom which was originally behind Orange S.A.[20] In 2003, it announced first commercial third generation or 3G mobile phone network in the UK. The
first pre-commercial demonstration network in the southern hemisphere was built in Adelaide, South Australia, by m.Net Corporation in February 2002 using UMTS on 2100 MHz. This was a demonstration network for the 2002 IT World Congress. The first commercial 3G network was launched by Hutchison Telecommunications branded as Three or
"3" in June 2003.[21] In India, on 11 December 2008, the first 3G mobile and internet services were launched by a state-owned company, Mahanagar Telecom Nigam Limited (MTNL), within the metropolitan cities of Delhi and Mumbai. After MTNL, another state-owned company, Bharat Sanchar Nigam Limited (BSNL), began deploying the 3G
networks country-wide. Emtel launched the first 3G network in Africa.[22] Videotelephony through cellular networks were made possible using 3G technologies Japan was one of the first countries to adopt 3G, the reason being the process of 3G spectrum allocation, which in Japan was awarded without much upfront cost. The frequency spectrum was
allocated in the US and Europe based on auctioning, thereby requiring a huge initial investment for any company wishing to provide 3G services. European companies collectively paid over 100 billion dollars in their spectrum auctions.[23] Nepal Telecom adopted 3G Service for the first time in southern Asia. However, its 3G was relatively slow to be
adopted in Nepal. In some instances, 3G networks do not use the same radio frequencies as 2G, so mobile operators must build entirely new networks and license entirely new frequencies, especially to achieve high data transmission rates. Other countries' delays were due to the expenses of upgrading transmission hardware, especially for UMTS,
whose deployment required the replacement of most broadcast towers. Due to these issues and difficulties with deployment, many carriers could not or delayed the acquisition of these updated capabilities. In December 2007, 190 3G networks were operating in 40 countries and 154 HSDPA networks were operating in 71 countries, according to the
Global Mobile Suppliers Association (GSA). In Asia, Europe, Canada, and the US, telecommunication companies use W-CDMA technology with the support of around 100 terminal designs to operate 3G mobile networks. The roll-out of 3G networks was delayed by the enormous costs of additional spectrum licensing fees in some countries. The license
fees in some European countries were particularly high, bolstered by government auctions of a limited number of licenses and sealed bid auctions, and initial excitement over 3G's potential. This led to a telecoms crash that ran concurrently with similar crashes in the fibre-optic and dot.com fields. The 3G standard is perhaps well known because of a
massive expansion of the mobile communications market post-2G and advances of the consumer mobile phone. An especially notable development during this time is the smartphone (for example, the iPhone, and the Android family), combining the abilities of a PDA with a mobile phone, leading to widespread demand for mobile internet connectivity.
3G has also introduced the term "mobile broadband" because its speed and capability made it a viable alternative for internet browsing, and USB Modems connecting to 3G networks, and now 4G became increasingly common. By June 2007, the 200 millionth 3G subscriber had been connected of which 10 million were in Nepal and 8.2 million in India.
This 200 millionth is only 6.7% of the 3 billion mobile phone subscriptions worldwide. (When counting CDMA2000 1x RTT customers—max bitrate 72% of the 200 kbit/s which defines 3G—the total size of the nearly-3G subscriber base was 475 million as of June 2007, which was 15.8% of all subscribers worldwide.) In the countries where 3G was
launched first - Japan and South Korea - 3G penetration is over 70%.[24] In Europe the leading country[when?] for 3G penetration is Italy with a third of its subscribers migrated to 3G. Other leading countries[when?] for 3G use include Nepal, UK, Austria, Australia and Singapore at the 32% migration level. According to ITU estimates,[25] as of Q4
2012 there were 2096 million active mobile-broadband[vague] subscribers worldwide out of a total of 6835 million subscribers—this is just over 30%. About half the mobile-broadband subscriptions are for subscribers in developed nations, 934 million out of 1600 million total, well over 50%. Note however that there is a distinction between a phone
with mobile-broadband connectivity and a smart phone with a large display and so on—although according[26] to the ITU and informatandm.com the US has 321 million mobile subscriptions, including 256 million that are 3G or 4G, which is both 80% of the subscriber base and 80% of the US population, according[25] to ComScore just a year earlier
in Q4 2011 only about 42% of people surveyed in the US reported they owned a smart phone. In Japan, 3G penetration was similar at about 81%, but smart phone ownership was lower at about 17%.[25] In China, there were 486.5 million 3G subscribers in June 2014,[27] in a population of 1,385,566,537 (2013 UN estimate). Since the increasing
adoption of 4G networks across the globe, 3G use has been in decline. Several operators around the world have already or are in the process of shutting down their 3G networks (see table below). In several places, 3G is being shut down while its older predecessor 2G is being kept in operation; Vodafone UK is doing this, citing 2G's usefulness as a
low-power fallback.[28] EE in the UK, plans to switch off their 3G networks in early 2024.[29] In the US, Verizon shutdown their 3G services on 31 December 2022,[30] T-Mobile shut down Sprint's networks on 31 March 2022 and shutdown their main networks on 1 July 2022,[31] and AT&T has done so on 22 February 2022.[32] Currently 3G around
the world is declining in availability and support. Technology that depends on 3G for usage are becoming inoperable in many places. For example, the European Union plans to ensure that member countries maintain 2G networks as a fallback[citation needed], so 3G devices that are backwards compatible with 2G frequencies can continue to be used.
However, in countries that plan to decommission 2G networks or have already done so as well, such as the United States and Singapore, devices supporting only 3G and backwards compatible with 2G are becoming inoperable.[33] As of February 2022, less than 1% of cell phone customers in the United States used 3G; AT&T offered free replacement
devices to some customers in the run-up to its shutdown.[34] It has been estimated that there are almost 8,000 patents declared essential (FRAND) related to the 483 technical specifications which form the 3GPP and 3GPP2 standards.[35][36] Twelve companies accounted in 2004 for 90% of the patents (Qualcomm, Ericsson, Nokia, Motorola, Philips,
NTT DoCoMo, Siemens, Mitsubishi, Fujitsu, Hitachi, InterDigital, and Matsushita). Even then, some patents essential to 3G might not have been declared by their patent holders. It is believed that Nortel and Lucent have undisclosed patents essential to these standards.[36] Furthermore, the existing 3G Patent Platform Partnership Patent pool has
little impact on FRAND protection because it excludes the four largest patent owners for 3G.[37][38] ITU has not provided a clear[39][vague] definition of the data rate that users can expect from 3G equipment or providers. Thus users sold 3G service may not be able to point to a standard and say that the rates it specifies are not being met. While
stating in commentary that "it is expected that IMT-2000 will provide higher transmission rates: a minimum data rate of 2 Mbit/s for stationary or walking users, and 348 kbit/s in a moving vehicle,"[40] the ITU does not actually clearly specify minimum required rates, nor required average rates, nor what modes[clarification needed] of the interfaces
qualify as 3G, so various[vague] data rates are sold as '3G' in the market. In a market implementation, 3G downlink data speeds defined by telecom service providers vary depending on the underlying technology deployed; up to 384 kbit/s for UMTS (WCDMA), up to 7.2 Mbit/sec for HSPA, and a theoretical maximum of 21.1 Mbit/s for HSPA+ and
42.2 Mbit/s for DC-HSPA+ (technically 3.5G, but usually clubbed under the tradename of 3G).[citation needed] See also: Mobile security § Attacks based on the GSM networks 3G networks offer greater security than their 2G predecessors. By allowing the UE (User Equipment) to authenticate the network it is attaching to, the user can be sure the
network is the intended one and not an impersonator.[41] 3G networks use the KASUMI block cipher instead of the older A5/1 stream cipher. However, a number of serious weaknesses in the KASUMI cipher have been identified. In addition to the 3G network infrastructure security, end-to-end security is offered when application frameworks such as
IMS are accessed, although this is not strictly a 3G property. The bandwidth and location capabilities introduced by 3G networks enabled a wide range of applications that were previously impractical or unavailable on 2G networks. Among the most significant advancements was the ability to perform data-intensive tasks, such as browsing the internet
seamlessly while on the move, as well as engaging in other activities that benefited from faster data speeds and enhanced reliability. Beyond personal communication, 3G networks supported applications in various fields, including medical devices, fire alarms, and ankle monitors. This versatility marked a significant milestone in cellular
communications, as 3G became the first network to enable such a broad range of use cases.[42] By expanding its functionality beyond traditional mobile phone usage, 3G set the stage for the integration of cellular networks into a wide array of technologies and services, paving the way for further advancements with subsequent generations of mobile
networks. Both 3GPP and 3GPP2 are working on the extensions to 3G standards that are based on an all-IP network infrastructure and using advanced wireless technologies such as MIMO. These specifications already display features characteristic for IMT-Advanced (4G), the successor of 3G. However, falling short of the bandwidth requirements for
4G (which is 1 Gbit/s for stationary and 100 Mbit/s for mobile operation), these standards are classified as 3.9G or Pre-4G. 3GPP plans to meet the 4G goals with LTE Advanced, whereas Qualcomm has halted UMB development in favour of the LTE family.[43] On 14 December 2009, TeliaSonera announced in an official press release that "We are very
proud to be the first operator in the world to offer our customers 4G services."[44] With the launch of their LTE network, initially they are offering pre-4G (or beyond 3G) services in Stockholm, Sweden and Oslo, Norway. Country Status Network Shutdown date Standard References Notes Argentina Personal TBD UMTS [45] Local shutdowns
commenced in Q1 2023. Australia No Service Optus 2024-10-28 UMTS [46][47] Telstra 2024-10-28 UMTS [48][49][47] 2100 MHz band shutdown on 25 Mar 2019. TPG / Vodafone 2023-12-15 UMTS [50][51] Austria Magenta Telekom 2024 (est.) UMTS [52] Belgium Orange 2025-12-31 (est.) UMTS [53][54] Local shutdowns commenced in Jan 2024.
Telenet 2024-09-30 (est.) UMTS [55] Local shutdowns commenced in Sep 2024. Proximus 2024-12-31 (est.) UMTS [56] Canada Bell 2025-12-31 (est.) UMTS [57] Rogers 2025-07-31 UMTS [57][58][59][60][61]1[62] 1900 MHz shutdown in Jun 2021.850 MHz remains active until 31 July 2025. Telus 2025-12-31 (est.) UMTS [57] Videotron 2025-07-31
UMTS [63] China China Mobile 2020 TD-SCDMA [64][65][66][67] Local shutdowns commenced on 16 Mar 2016. China Telecom 2025 (est.) CDMA2000 [68][69][70] CDMA2000 1X, 1xEV-DO Rev. ALocal shutdowns commenced on 16 Jun 2020. China Unicom TBD UMTS [71] Local shutdowns commenced in Q4 2022. Croatia HT 2025 (est.) UMTS [72]
Local shutdown commenced in Dec 2023. Czech Republic No Service O2 2021-11-30 UMTS [73] T-Mobile 2021-11-30 UMTS [73] Vodafone 2021-03-31 UMTS [74] Denmark 3 2025-12-01 (est.) UMTS [75] Local shutdown commenced in 2019. TDC TBD UMTS [76] Local shutdown commenced in 2022. TT-Netveerket(Telenor, Telia) 2023-03-20 UMTS
[771[78] Service on the 2100 MHz band ended in 2021.Shutdown on the 900 MHz band commenced in summer 2022. Estonia Elisa 2024-11-26 UMTS [79] Tele2 2025-12-31 (est.) UMTS [80] Telia Eesti 2023-12-13 UMTS [81][82][83]1[84] Finland No Service DNA 2024-01-25 UMTS [85][86][871[88] Local shutdowns commenced in May 2023. Elisa
2023-11-30 UMTS [89] Local shutdowns commenced in Apr 2023. Finnish Shared Network [fi] 2024-12 UMTS [90] Joint company by Telia and DNA to manage networks in Northern and Eastern Finland. Telia 2024-10-28 UMTS [91]1[92][93] Local shutdowns commenced on 9 Sep 2023. France Bouygues 2029 (est.) UMTS [94] Orange 2028-12-31 (est.)
UMTS [53] SFR 2028 (est.) UMTS [95] Germany No Service Deutsche Telekom 2021-07-01 UMTS [96] O2 2021-12-31 UMTS [97][98][99] Vodafone 2021-06-30 UMTS [100] Greece No Service Cosmote 2021-12-31 UMTS [101] NOVA 2023-03-27 UMTS [102][103][104][105] Vodafone 2023-05-31 UMTS [106] Greenland Tusass TBD UMTS [107]
Hong Kong 3 active UMTS CMHK 2025-06-30 (est.) UMTS [108] CSL 2017-10-31 CDMA2000 [109] CDMA2000 1X, 1XxEV-DO Rev. A.Service previously provided by PCCW. After acquisition of CSL by HKT,its mobile business PCCW Mobile was merged into CSL.No service for local customers, only served incoming roaming tourists.CSL terminated its
CDMA family business upon its licence expiry,and cdmaOne service has also terminated along with CDMA2000. CSL active UMTS Smartone active UMTS Hungary No Service Magyar Telekom 2022-06-30 UMTS [110][111][112] Yettel Hungary 2023-11-13 UMTS [110][112][113] Vodafone Hungary 2023-03-31 UMTS [114][112] Iceland Nova 2025-
12-31 (est.) UMTS [115][116] Siminn 2025-12-31 (est.) UMTS [116] Vodafone 2025-12-31 (est.) UMTS [116] India Airtel 2020-03-31 UMTS [117]1[118] Vodafone Idea 2022-10-06 UMTS [119] Complete network refarming to 4G/LTE. Indonesia Smartfren 2017-11-13 CDMA2000 [120] CDMA2000 1X, 1xEV-DO Rel. 0, 1xEV-DO Rev. A, EV-DO Rev. B
Telkomsel 2023-06-23 UMTS [121] Indosat 2022-12-31 UMTS [122] XL Axiata TBD UMTS [123][124] Local shutdowns commenced in June 2021. Ireland Vodafone TBD UMTS [125] Local shutdowns commenced in Feb 2023. Israel 2025-12-31 (est.) [126] Per government statement Italy Iliad 2025 (est.) UMTS [127] TIM 2022-10-21 UMTS [128][129]
[130][131] Vodafone 2021-02-28 UMTS [132] Wind Tre 2025 (est.) UMTS [127] Japan KDDI 2022-03-31 CDMA2000 [133][134][135] CDMA2000 1X, 1xEV-DO Rel. 0, 1xEV-DO Rev. A, EV-DO Rev. B NTT docomo 2026-03-31 (est.) UMTS [136] Softbank 2024-04-15 UMTS [1371[138][139] Kazakhstan Tele2 TBD UMTS [140][141] Local shutdown
commenced on 28 Mar 2024. Lithuania Telia 2022-12-15 UMTS [142][143][144] Tele2 2025-12 (est.) UMTS [145] Luxembourg Orange 2025-12-31 (est.) UMTS [53] Tango / Telindus 2024-01-31 UMTS [146] Macau China Telecom 2025-06-04 (est.) CDMA2000 [147][148][149] CDMA2000 1X, 1XxEV-DO Rev. A CTM 2025-06-04 (est.) UMTS [149] 3
2025-06-04 (est.) UMTS [149] Smartone 2024-11-11 UMTS [150] Smartone ceased operations in Macau and returned its license. Malaysia No Service Celcom 2021-12-31 UMTS [151][152] Maxis 2021-12-31 UMTS [153] U Mobile 2021-12-31 UMTS [153] Digi 2021-12-31 UMTS [153][152] Moldova Interdnestrcom 2023-08-01 CDMA2000 [154]
Montenegro Crnogorski Telekom 2024-01-22 UMTS [155][156] Netherlands KPN 2023-05-10 UMTS [157][158][159] Local shutdown commenced on 31 Mar 2022. Vodafone 2020-02-04 UMTS [160] New Zealand 2degrees 2025 Q4 (est.) UMTS [161] One 2025-12-31 (est.) UMTS [162][163][164] Local shutdown will commence by 31 Mar 2025. Spark
2025-12-31 (est.) UMTS [165][166] Local shutdown will commence "towards the end of 2025". Norway No Service Telia 2021-11-11 UMTS [167] Telenor 2021-01-31 UMTS [168] Oman Omantel 2024 Q3 (est.) UMTS [169][170] Pakistan No Service Jazz 2024-11-18 UMTS [171][172] Philippines Smart (PLDT) TBD UMTS [173] Globe TBD UMTS [174]
Shutdown commenced in Oct 2020. Poland T-Mobile 2023-04 (est.) UMTS [175][176][177] Shutdown commenced in Apr 2023. Orange 2025-12-31 (est.) UMTS [53][178][179] Local shutdown commenced on 26 Sep 2023. Portugal MEO 2024-01-31 UMTS [180] Local shutdown commenced on 4 Sep 2023. Vodafone 2024-07 (est.) UMTS [181] NOS
2024-05 (est.) UMTS [182] Shutdown commenced in May 2024. Romania Digi 2023-08-29 UMTS [183] Orange 2025-12-31 (est.) UMTS [53] Telekom 2023-03-31 UMTS [184] Vodafone 2025-07-01 (est.) UMTS [185] Russia Beeline 2025 (est.) UMTS [186] Shutdown commenced in Moscow in Feb 2023. MTS 2025 (est.) UMTS [187] Shutdowns
commenced in Saint-Petersburg in Oct 2024. Saudi Arabia stc 2022-12-31 UMTS [188] Singapore No Service M1 2024-08-01 UMTS [189][190] Singtel 2024-11-01 UMTS [189][190] StarHub 2024-11-01 UMTS [189][190] Slovakia O2 TBD UMTS [191] Local shutdown commences in Jan 2024. Orange 2024-02-22 UMTS [53][192][193] Telekom 2023-
11-23 UMTS [194][195] Local shutdown commenced on 3 Oct 2023. Slovenia Telekom Slovenije 2022-09-30 UMTS [196] Al Slovenija 2023-06-30 UMTS [197] South Africa 2025-03 (est.) [198][199] Per government statement South Korea KT 2012-03-19 CDMA2000 [200][201][202] CDMA2000 was also referred to as "2G" in South Korea, besides
cdmaOne (IS-95).[203]CDMA2000 1X, 1xEV-DO Rel. OKT also operates an UMTS "3G" network. LG U+ 2021-06-30 CDMA2000 [204][205][200][206] CDMA2000 1X, 1xEV-DO Rev. A, EV-DO Rev. B SK Telecom 2020-07-27 CDMA2000 [207][202][200][208] CDMA2000 was also referred to as "2G" in South Korea, besides cdmaOne (IS-95).
[203]CDMA2000 1X, 1xEV-DO Rel. OSKT also operates an UMTS "3G" network. Spain Movistar 2025 (est.) UMTS Orange 2025-12-31 (est.) UMTS [53] Vodafone Espafia 2024-10-29 (est.) UMTS [209][210] Sri Lanka Airtel 2022-06-12 UMTS [211] Dialog Axiata TBD UMTS [212] Sweden Telenor 2025-12 (est.) UMTS [213] Telia 2025 (est.) UMTS
[214] Three 2025-12-01 (est.) UMTS [215][216] Local shutdown for 2100 MHz commenced in late 2021. Switzerland Sunrise 2025-06 (est.) UMTS [217] Swisscom 2025-12-01 (est.) UMTS [218] Taiwan No Service Asia Pacific Telecom 2017-12-31 CDMA2000 [219][220] CDMA2000 1X, 1xEV-DO Rev. A Chunghwa Telecom 2018-12-31 (Data)2024-06-
30 (Voice) UMTS [221][222][223] Far EasTone 2018-12-31 (Data)2024-06-30 (Voice) UMTS [221][222][223] Taiwan Mobile 2018-12-31 (Data)2024-06-30 (Voice) UMTS [221][222][223] Taiwan Star 2018-12-31 (Data)2024-06-30 (Voice) UMTS [221][222][223] United Kingdom EE 2024-02-25 UMTS [224][225][226][227] EE first shutdown 3G was on
17th July 2023 in Warrington in Cheshire as part of a local pilot scheme. [228][229] Three 2024-12-31 UMTS [230] O2 2025-12-31 (est.) UMTS [231][232] Local shutdown commenced in Apr 2025. Vodafone 2024-02-28 UMTS [233][234][235][236] Local shutdown commenced in Jun 2023. United States Puerto Rico US Virgin Islands No Service
Appalachian Wireless 2023-01-03 CDMA2000 [237][238][239] CDMA2000 1X, 1xEV-DO Rev. A AT&T 2022-02-22 UMTS [240][241] Cellcom 2023-03-31 CDMA2000 [242] Cellular One of North East Arizona 2023-05-04 UMTS [243] Commnet Wireless (Choice) 2022-12-31 CDMA2000 [244] Liberty 2022-02-22 UMTS [245] Silver Star 2022-12-30
CDMA2000 [246][247] CDMA2000 1X & 1xEV-DO Rev. A Strata Networks 2022-12-31 CDMA2000 [248] T-Mobile 2022-07-01 UMTS [249][250][251][252] T-Mobile (Sprint) 2022-05-31 CDMA2000 [253][249][250][251][254][255] CDMA2000 1X, 1X Adv. (Rev.E), 1xEV-DO Rel. 0, 1xEV-DO Rev. AShutdown commenced on 31 Mar 2022. UScellular 2024-
01-14 CDMA2000 [256][257][258] CDMA2000 1X1xEV-DO (Rel. 0 & Rev. A) shutdown commenced in 2021. Verizon 2022-12-31 CDMA2000 [259][260][261] CDMA2000 1X, 1XxEV-DO Rel. 0, 1XEV-DO Rev. A Vietnam 2028-09 (est.) [262] per government statement List of mobile phone generations Mobile radio telephone (also known as "0G") Mobile
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take part in 3GPP, which: Has the ability to offer market advice to 3GPP and to bring into 3GPP a consensus view of market requirements (e.g., services, features and functionality) falling within the 3GPP scope; Does not have the capability and authority to define, publish and set standards within the 3GPP scope, nationally or regionally; Has
committed itself to all or part of the 3GPP scope; Has signed the Partnership Project Agreement. As of January 2025[update], the Market Representation Partners are:[6] Market Representation Partners Organization Website 5G-ACIA 5G Automotive Association 5G Americas Deterministic Networking Alliance (5GDNA) 6G Smart Network and Services
Industry Association (6G-IA) 5G Slicing Association (5GSA) 5G Media Action Group (5G-MAG) Automotive Edge Computing Consortium (AECC) Broadband India Forum Cellular Operators Association of India (COAI) China Society of Automotive Engineers (CSAE) CTIA Global Satellite Operators Association (GSOA) Global Certification Forum (GCF)
Global mobile Suppliers Association (GSA) GSMA IPV6 Forum Next Generation Mobile Networks (NGMN) Public Safety Communication Europe (PSCE) Forum Small Cell Forum TCCA TD Industry Alliance Wireless Broadband Alliance 3GPP standards are structured as Releases. Discussion of 3GPP thus frequently refers to the functionality in one
release or another. Version[7] Released[8] Info Phase 1 1992 GSM Features Phase 2 1995 GSM Features, EFR Codec, Release 96 1997 Q1 GSM Features, 14.4 kbit/s User Data Rate, Release 97 1998 Q1 GSM Features, GPRS Release 98 1999 Q1 GSM Features, AMR codec, EDGE, GPRS for PCS1900 Release 99 2000 Q1 Specified the first UMTS 3G
networks, incorporating a CDMA air interface[9] Release 4 2001 Q2 Originally called the Release 2000 - added features including an all-IP Core Network[10] Release 5 2002 Q1 Introduced IMS and HSDPA[11] Release 6 2004 Q4 Integrated operation with Wireless LAN networks and adds HSUPA, MBMS, enhancements to IMS such as Push to Talk
over Cellular (PoC), GAN[12] Release 7 2007 Q4 Focuses on decreasing latency, improvements to QoS and real-time applications such as VoIP.[13] This specification also focus on HSPA+ (High Speed Packet Access Evolution), SIM high-speed protocol and contactless front-end interface (Near Field Communication enabling operators to deliver
contactless services like Mobile Payments), EDGE Evolution. Release 8 2008 Q4 First LTE release. All-IP Network (SAE). New OFDMA, FDE and MIMO based radio interface, not backwards compatible with previous CDMA interfaces. Dual-Cell HSDPA. UMTS HNB. Release 9 2009 Q4 SAES Enhancements, WiMAX and LTE/UMTS Interoperability.
Dual-Cell HSDPA with MIMO, Dual-Cell HSUPA. LTE HeNB. Evolved multimedia broadcast and multicast service (eMBMS). Release 10 2011 Q1 LTE Advanced fulfilling IMT Advanced 4G requirements. Backwards compatible with release 8 (LTE). Multi-Cell HSDPA (4 carriers). Release 11 2012 Q3 Advanced IP Interconnection of Services. Service
layer interconnection between national operators/carriers as well as third-party application providers. Heterogeneous networks (HetNet) improvements, Coordinated Multi-Point operation (CoMP). In-device Co-existence (IDC). Release 12 2015 Q1 Enhanced Small Cells (higher order modulation, dual connectivity, cell discovery, self configuration),
Carrier aggregation (2 uplink carriers, 3 downlink carriers, FDD/TDD carrier aggregation), MIMO (3D channel modeling, elevation beamforming, massive MIMO), New and Enhanced Services (cost and range of MTC, D2D communication, eMBMS enhancements)[14] Release 13 2016 Q1 LTE-Advanced Pro. LTE in unlicensed, LTE enhancements for
Machine-Type Communication. Elevation Beamforming / Full-Dimension MIMO, Indoor positioning.[15] Release 14 2017 Q2 Energy Efficiency, Location Services (LCS), Mission Critical Data over LTE, Mission Critical Video over LTE, Flexible Mobile Service Steering (FMSS), Multimedia Broadcast Supplement for Public Warning System (MBSP),
enhancement for TV services over eMBMS, massive Internet of Things, Cell Broadcast Service (CBS)[16] Release 15 2018 Q2 First 5G NR ("New Radio") release. Support for 5G Vehicle-to-x service, IP Multimedia Core Network Subsystem (IMS), Future Railway Mobile Communication System[17] Release 16 2020 Q3 The 5G System - Phase 2: 5G
enhancements, NR-based access to unlicensed spectrum (NR-U), Satellite access[18] Release 17 2022 Q1 TSG RAN: Several features that continue to be important for overall efficiency and performance of 5G NR: MIMO, Spectrum Sharing enhancements, UE Power Saving and Coverage Enhancements. RAN1 will also undertake the necessary study
and specification work to enhance the physical layer to support frequency bands up to 71 GHz. TSG SA groups focused on further enhancements to the 5G system and enablers for new features and services: Enhanced support of: non-public networks, industrial Internet of Things, low complexity NR devices, edge computing in 5GC, access traffic
steering, switch and splitting support, network automation for 5G, network slicing, advanced V2X service, multiple USIM support, proximity-based services in 5GS, 5G multicast broadcast services, Unmanned Aerial Systems (UAS), satellite access in 5G, 5GC location services, Multimedia Priority Service...[19] Release 18 2023 Q4 5G-Advanced.
Introducing further machine-learning based techniques at different levels of the wireless network. Edge computing, Evolution of IMS Multimedia Telephony Service, Smart Energy and Infrastructure, Vehicle-Mounted Relays, Low Power High Accuracy Positioning for industrial IoT scenarios, Enhanced Access to and Support of Network slicing,
Satellite backhaul in 5G...[20][21][19] Release 19 [22] 2025 Q4 5G-Advanced. Each release incorporates hundreds of individual Technical Specification and Technical Report documents, each of which may have been through many revisions. Current 3GPP standards incorporate the latest revision of the GSM standards. The documents are made
available without charge on 3GPP's web site. The Technical Specifications cover not only the radio part ("Air Interface") and Core Network, but also billing information and speech coding down to source code level. Cryptographic aspects (such as authentication, confidentiality) are also specified. The 3GPP specification work is done in Technical
Specification Groups (TSGs) and Working Groups (WGs).[23] There are three Technical Specifications Groups, each of which consists of multiple WGs: RAN (Radio Access Network): RAN specifies the UTRAN and the E-UTRAN. It is composed of six working groups. WG Shorthand Scope Specifications RAN WG1 RAN1 Radio Layer 1 (Physical layer)
List of specs RAN WG2 RAN?2 Radio Layer 2 and Radio Layer 3 Radio Resource Control List of specs RAN WG3 RAN3 UTRAN, E-UTRAN, NG-RAN architecture and related network interfaces List of specs RAN WG4 RAN4 Radio performance and protocol aspects List of specs RAN WG5 RAN5 Mobile terminal conformance testing List of specs SA
(Service and System Aspects): SA specifies the service requirements and the overall architecture of the 3GPP system. It is also responsible for the coordination of the project. SA is composed of six working groups. WG Shorthand Scope Specifications SA WG1 SA1 Services List of specs SA WG2 SA2 Architecture List of specs SA WG3 SA3 Security List
of specs SA WG4 SA4 Codec List of specs SA WG5 SA5 Management, Orchestration and Charging List of specs SA WG6 SA6 Application Enablement and Critical Communication Applications List of specs CT (Core Network and Terminals): CT specifies the core network and terminal parts of 3GPP. It includes the core network - terminal layer 3
protocols. It is composed of five working groups. WG Shorthand Scope Specifications CT WG1 CT1 User Equipment - Core Network protocols List of specs CT WG2 CT2 closed CT WG3 CT3 Interworking with external networks List of specs CT WG4 CT4 Core Network Protocols List of specs CT WG5 CT5 closed CT WG6 CT6 Smart Card Application
Aspects List of specs GERAN (GSM/EDGE Radio Access Network): The closure of GERAN was announced in January 2016.[24] The specification work on legacy GSM/EDGE system was transferred to RAN WG, RAN6. RANG6 was closed in July 2020 ( . The 3GPP structure also includes a Project Coordination Group, which is the highest decision-making
body. Its missions include the management of overall timeframe and work progress. 3GPP standardization work is contribution-driven. Companies ("individual members") participate through their membership to a 3GPP Organizational Partner. As of December 2020, 3GPP is composed of 719 individual members.[25] Specification work is done at WG
and at TSG level:[26] the 3GPP WGs hold several meetings a year. They prepare and discuss change requests against 3GPP specifications. A change request accepted at WG level is called "agreed". the 3GPP TSGs hold plenary meetings quarterly. The TSGs can "approve" the change requests that were agreed at WG level. Some specifications are
under the direct responsibility of TSGs and therefore, change requests can also be handled at TSG level. The approved change requests are subsequently incorporated in 3GPP specifications. 3GPP follows a three-stage methodology as defined in ITU-T Recommendation 1.130:[27] stage 1 specifications define the service requirements from the user
point of view. stage 2 specifications define an architecture to support the service requirements. stage 3 specifications define an implementation of the architecture by specifying protocols in details. Test specifications are sometimes defined as stage 4, as they follow stage 3. Specifications are grouped into releases. A release consists of a set of
internally consistent set of features and specifications. Timeframes are defined for each release by specifying freezing dates. Once a release is frozen, only essential corrections are allowed (i.e. addition and modifications of functions are forbidden). Freezing dates are defined for each stage. The 3GPP specifications are transposed into deliverables by
the Organizational Partners. List of mobile phone generations Universal Mobile Telecommunications System (UMTS) 3GPP Long Term Evolution Evolution to 3G IP Multimedia Subsystem 3GP 3GPP2 - The 3GPP's counterpart in the CDMA2000 sphere. GSM services LoORaWAN Telecoms & Internet converged Services & Protocols for Advanced
Networks (TISPAN) Open Mobile Alliance Service data adaptation protocol Service layer European Telecommunications Standards Institute ©~ 3GPP Scope and Objectives, 31 August 2007 ~ "About 3GPP". 3GPP. Retrieved 10 March 2019. ©~ "3GPP Background". 7 June 2000. Archived from the original on 6 July 2000. ©~ "3rd Generation Partnership
Project 2". Archived from the original on 23 January 2004. Retrieved 25 November 2012. ™ "Mobile Competence Centre". 3GPP. Retrieved 10 March 2019. ©~ a b "Partners". 3GPP. Retrieved 1 January 2025. ™ Releases ~ "3GPP Specifications - Releases (and phases and stages)". Retrieved 16 September 2010. ~ Overview of 3GPP Release 99,
Summary of all Release 99 Features. ETSI Mobile Competence Centre, Version xx/07/04 ©~ Overview of 3GPP Release 4, Summary of all Release 4 Features, v.1.1.0 (draft) ETSI Mobile Competence Centre 2004 ~ Summary of all Release 5 Features, ETSI Mobile Competence Centre, Version 9 September 2003 ™ Overview of 3GPP Release 6, Summary
of all Release 6 Features, Version TSG #33, ETSI Mobile Competence Centre 2006 ~ Review of the Work Plan at Plenaries #31, 3GPP, SP-060232 3GPP TSG SA#31 Sanya, 13-16 March 2006 ~ "Highlights of 3GPP Release 12". Retrieved 20 November 2014. ©~ "Release 13 priorities". Retrieved 20 November 2014. ©~ "3GPP Portal > Specifications".
portal.3gpp.org. Retrieved 27 October 2016. ™ "3GPP Portal > Specifications". portal.3gpp.org. Retrieved 27 October 2016. ~ "3GPP Portal > Specifications". portal.3gpp.org. Retrieved 14 July 2020. ~ a b "5G evolution toward 5G advanced: An overview of 3GPP releases 17 and 18". Ericsson. Retrieved 25 August 2022. ™ "Release 18". 3gpp.org.
Retrieved 25 November 2021. ©~ "5G-Advanced's system architecture begins taking shape at 3GPP". Nokia. Retrieved 25 November 2021. ©~ "Release 19". 3GPP. Retrieved 8 September 2024. ~ "Specification Groups". Archived from the original on 9 May 2011. Retrieved 11 April 2011. ~ closure of GERAN ~ 3GPP membership ~ 3GPP TR 21.900
Technical Specification Group working methods ~ ITU-T Recommendation 1.130 3GPP website 3GPP Standards List of Acronyms & Terminology 3GPP freely published, detailed technical specifications 3GPP releases descriptions ETSI GSM UMTS 3GPP Numbering Cross Reference TS/TR specification numbering Tool for visualizing multiple inter-
related 3gpp standards Tool for visualizing, decoding, encoding network protocol messages defined by 3gpp LTE-3GPP.info: online 3GPP messages decoder fully supporting Rel.15 Retrieved from " 8Multimedia file format families 3GPFilename extension .3gp, .3gppInternet media type video/3gpp, audio/3gppUniform Type
Identifier (UTI)public.3gppDeveloped by3GPPInitial release4 April 2003; 22 years ago (2003-04-04)[1]Latest release17.0.0[1]7 April 2022; 3 years ago (2022-04-07) Type of formatContainer formatContainer foraudio, video, textExtended fromMPEG-4 Part 120pen format?YesFree format?No 3G2Filename extension .3g2, .3gp2, .3gpp2Internet
media type video/3gpp2, audio/3gpp2Uniform Type Identifier (UTI)public.3gpp2Developed by3GPP2Initial releaseJanuary 2004; 21 years ago (2004-01)[2]Latest releaseC.S0050-B v1.0[2]September 2024; 8 months ago (2024-09) Type of formatContainer formatContainer foraudio, video, textExtended fromMPEG-4 Part 120pen format?YesFree format?
yes 3GP (3GPP file format) is a digital multimedia container format defined by the Third Generation Partnership Project (3GPP) for 3G UMTS multimedia services, largely based on MPEG-4 Part 12. A 3GP container may consist of H.263 or H.264 video codecs or AMR or AAC-LC audio codecs. 3G2 (3GPP2 file format) is a multimedia container format
defined by the 3GPP2 for 3G CDMA2000 multimedia services. It is very similar to the 3GP file format but consumes less space and bandwidth, and has some extensions and limitations in comparison to 3GP. 3GP is defined in the ETSI 3GPP technical specification.[1] 3GP is a required file format for video and associated speech/audio media types and
timed text in ETSI 3GPP technical specifications for IP Multimedia Subsystem (IMS), Multimedia Messaging Service (MMS), Multimedia Broadcast/Multicast Service (MBMS) and Transparent end-to-end Packet-switched Streaming Service (PSS).[3]1[4][5][6] 3G2 is defined in the 3GPP2 technical specification.[2] The factual accuracy of parts of this
article (those related to 3GP codec list (see release 12 of 2016 p.65)) may be compromised due to out-of-date information. The reason given is: 3GP has expanded codec lists while 3G2 has stagnated. Please help update this article to reflect recent events or newly available information. (February 2021) Relations between ISO Base Media File Format,
MP4 File Format, 3GPP file format and 3GPP2 file format. Based on the 3GPP2 technical specification published on 18 May 2007.[7] The 3GP and 3G2 file formats are both structurally based on the ISO base media file format defined in ISO/IEC 14496-12 - MPEG-4 Part 12,[8][9][10] but older versions of the 3GP file format did not use some of its
features.[7] 3GP and 3G2 are container formats similar to MPEG-4 Part 14 (MP4), which is also based on MPEG-4 Part 12. The 3GP and 3G2 file format were designed to decrease storage and bandwidth requirements to accommodate mobile phones. They are good for lower end smartphones for faster streaming & download. 3GP and 3G2 are similar
standards, but with some differences: 3GPP file format was designed for GSM-based phones and may have the filename extension .3gp 3GPP2 file format was designed for CDMA-based phones and may have the filename extension .3g2 Some cell phones use the .mp4 extension for 3GP video. The 3GP file format stores video streams as MPEG-4 Part 2,
H.263, or MPEG-4 Part 10 (AVC/H.264), and audio streams as AMR-NB, AMR-WB, AMR-WB+, AAC-LC, HE-AAC v1 or Enhanced aacPlus (HE-AAC v2). 3GPP allowed use of AMR and H.263 codecs in the ISO base media file format (MPEG-4 Part 12), because 3GPP specified the usage of the Sample Entry and template fields in the ISO base media file
format as well as defining new boxes to which codecs refer. These extensions were registered by the registration authority for code-points in ISO base media file format ("MP4 Family" files).[11][12] For the storage of MPEG-4 media specific information in 3GP files, the 3GP specification refers to MP4 and the AVC file format, which are also based on
the ISO base media file format. The MP4 and the AVC file format specifications described usage of MPEG-4 content in the ISO base media file format.[8] A 3GP file is always big-endian, storing and transferring the most significant bytes first. [citation needed] The 3G2 file format can store the same video streams and most of the audio streams used in
the 2007 3GP file format. In addition, 3G2 stores audio streams as EVRC, EVRC-B, EVRC-WB, 13K (QCELP), SMV or VMR-WB, which was specified by 3GPP2 for use in ISO base media file format.[12] The 3G2 specification also defined some enhancements to 3GPP Timed Text. 3G2 file format does not store Enhanced aacPlus (HE-AAC v2) and AMR-
WB+ audio streams.[7] For the storage of MPEG-4 media (AAC audio, MPEG-4 Part 2 video, MPEG-4 Part 10 - H.264/AVC) in 3G2 files, the 3G2 specification refers to the MP4 file format and the AVC file format specification, which described usage of this content in the ISO base media file format. For the storage of H.263 and AMR content 3G2
specification refers to the 3GP file format specification.[7] Most 3G capable mobile phones support the playback and recording of video in 3GP format (memory, maximum filesize for playback and recording, and resolution limits exist and vary).[citation needed] Some newer/higher-end phones without 3G capabilities may also playback and record in
this format (again, with said limitations).[citation needed] Audio imported from CD onto a PlayStation 3 when it is set to encode to the MPEG-4 AAC format copies onto USB devices in the 3GP format. [citation needed] The Nintendo 3DS used 3GP technology to play YouTube videos. Apple iDevices used to support files for playback only as passthrough
files, hence no editing ability, but since iOS 9 this has been deprecated meaning files of this format have to be manually converted to H.264.[citation needed] When transferred to a computer, 3GP movies can be viewed on Microsoft Windows, Apple macOS, and the various Linux-based operating systems; on the former two with Windows Media
Player[13] and Apple QuickTime[14] respectively (their built-in media players), and on all three with VLC media player.[15] Programs such as Media Player Classic, K-Multimedia Player, Totem, RealPlayer, MPlayer, and GOM Player can also be used. 3GP and 3G2 files can be encoded and decoded with open source software FFmpeg.[16] Media tags
can be read and written on Linux, macOS and Windows using the open source AtomicParsley command-line utility.[17] computer programming portal Comparison of (audio/video) container formats SIF (Source Input Format) CIF (Common Intermediate Format) ™~ a b ¢ ETSI 3GPP 3GPP TS 26.244; Transparent end-to-end packet switched streaming
service (PSS); 3GPP file format (3GP) Retrieved on 2009-06-02. ~ a b ¢ "3GPP2 C.S0050, 3GPP2 File Formats for Multimedia Services, File Format for Multimedia Services for cdma2000". 3GPP2. 2003. Retrieved 2009-06-12. ™~ ETSI (2009-04) ETSI TS 126 234 V8.2.0 (2009-04); 3GPP TS 26.234; Transparent end-to-end Packet-switched Streaming
Service (PSS); Protocols and codecs Page 58. Retrieved on 2009-06-02. ™~ ETSI (2009-01) ETSI TS 126 140 V8.0.0 (2009-01); 3GPP TS 26.140; Multimedia Messaging Service (MMS); Media formats and codes Page 11. Retrieved on 2009-06-02. ™~ "ETSI TS 126 346 V8.3.0 (2009-06); 3GPP TS 26.346; Multimedia Broadcast/Multicast Service (MBMS);
Protocols and codecs". ETSI. June 2009. p. 85. Retrieved 2009-10-13. ~ ETSI (2009-01) ETSI TS 126 141 V8.0.0 (2009-01); 3GPP TS 26.141; IP Multimedia System (IMS) Messaging and Presence; Media formats and codecs Page 10. Retrieved on 2009-06-02. ©~ a b ¢ d "3GPP2 C.S0050-B Version 1.0, 3GPP2 File Formats for Multimedia Services" (PDF).
3GPP2. 18 May 2007. pp. 67, 68. Archived from the original (PDF) on 7 October 2009. Retrieved 2009-06-12. ©~ a b "3GPP TS 26.244; Transparent end-to-end packet switched streaming service (PSS); 3GPP file format (3GP)" (PDF). ETSI 3GPP. 2008-12-11. p. 9. Retrieved 2009-05-30. ™ "ISO Base Media File Format white paper - Proposal". April 2006.
Archived from the original on 2008-07-14. Retrieved 2009-12-26. ©~ "ISO Base Media File Format white paper - Proposal". Chiariglione. October 2009. Retrieved 2009-12-26. ~ "ISO/IEC 14496-12:2008, Information technology -- Coding of audio-visual objects -- Part 12: ISO base media file format" (PDF). International Organization for Standardization.
2008. p. 95. Retrieved 2009-05-30. ~ a b "Registered types - Codecs". Registration authority for code-points in "MP4 Family" files - mp4ra.org. 2008. Archived from the original on 2009-04-19. Retrieved 2009-05-31. ~ "File types supported by Windows Media Player". Microsoft. Retrieved 2020-07-25. ©~ "What's New in QuickTime 6.3 + 3GPP". Apple,
Inc. Retrieved 2020-07-25. ~ "VLC Media Player features". VLC. Retrieved 2020-07-25. ™ "FFmpeg, General Documentation, Supported File Formats and Codecs". FFmpeg. Retrieved 2009-06-11. ©~ "AtomicParseley". Wez Furlong. Retrieved 2024-06-24. 3GPP codecs specifications; 3G and beyond / GSM, 26 series 3GPP file format (3GP); 3GPP TS
26.244; Transparent end-to-end packet switched streaming service (PSS) - specification 3GPP2 specifications 3GPP2 File Formats for Multimedia Services; 3GPP2 C.S0050-B Version 1.0 - specification RFC 3839, MIME Type Registrations for 3rd Generation Partnership Project (3GPP) Multimedia files RFC 4393, MIME Type Registrations for 3GPP2
Multimedia Files RFC 4281, The Codecs Parameter for "Bucket" Media Types 3GP & 3G2 File Formats Retrieved from " 9Multimedia file format families 3GPFilename extension .3gp, .3gppInternet media type video/3gpp, audio/3gppUniform Type Identifier (UTI)public.3gppDeveloped by3GPPInitial release4 April 2003; 22 years ago (2003-04-04)
[1]Latest releasel17.0.0[1]7 April 2022; 3 years ago (2022-04-07) Type of formatContainer formatContainer foraudio, video, textExtended fromMPEG-4 Part 120pen format?YesFree format?No 3G2Filename extension .3g2, .3gp2, .3gpp2Internet media type video/3gpp2, audio/3gpp2Uniform Type Identifier (UTI)public.3gpp2Developed by3GPP2Initial
releaseJanuary 2004; 21 years ago (2004-01)[2]Latest releaseC.S0050-B v1.0[2]September 2024; 8 months ago (2024-09) Type of formatContainer formatContainer foraudio, video, textExtended fromMPEG-4 Part 120pen format?YesFree format?yes 3GP (3GPP file format) is a digital multimedia container format defined by the Third Generation
Partnership Project (3GPP) for 3G UMTS multimedia services, largely based on MPEG-4 Part 12. A 3GP container may consist of H.263 or H.264 video codecs or AMR or AAC-LC audio codecs. 3G2 (3GPP2 file format) is a multimedia container format defined by the 3GPP2 for 3G CDMA2000 multimedia services. It is very similar to the 3GP file format
but consumes less space and bandwidth, and has some extensions and limitations in comparison to 3GP. 3GP is defined in the ETSI 3GPP technical specification.[1] 3GP is a required file format for video and associated speech/audio media types and timed text in ETSI 3GPP technical specifications for IP Multimedia Subsystem (IMS), Multimedia
Messaging Service (MMS), Multimedia Broadcast/Multicast Service (MBMS) and Transparent end-to-end Packet-switched Streaming Service (PSS).[3][41[51[6] 3G2 is defined in the 3GPP2 technical specification.[2] The factual accuracy of parts of this article (those related to 3GP codec list (see release 12 of 2016 p.65)) may be compromised due to
out-of-date information. The reason given is: 3GP has expanded codec lists while 3G2 has stagnated. Please help update this article to reflect recent events or newly available information. (February 2021) Relations between ISO Base Media File Format, MP4 File Format, 3GPP file format and 3GPP2 file format. Based on the 3GPP2 technical
specification published on 18 May 2007.[7] The 3GP and 3G2 file formats are both structurally based on the ISO base media file format defined in ISO/IEC 14496-12 - MPEG-4 Part 12,[8][9][10] but older versions of the 3GP file format did not use some of its features.[7] 3GP and 3G2 are container formats similar to MPEG-4 Part 14 (MP4), which is
also based on MPEG-4 Part 12. The 3GP and 3G2 file format were designed to decrease storage and bandwidth requirements to accommodate mobile phones. They are good for lower end smartphones for faster streaming & download. 3GP and 3G2 are similar standards, but with some differences: 3GPP file format was designed for GSM-based phones
and may have the filename extension .3gp 3GPP2 file format was designed for CDMA-based phones and may have the filename extension .3g2 Some cell phones use the .mp4 extension for 3GP video. The 3GP file format stores video streams as MPEG-4 Part 2, H.263, or MPEG-4 Part 10 (AVC/H.264), and audio streams as AMR-NB, AMR-WB, AMR-
WB+, AAC-LC, HE-AAC vl or Enhanced aacPlus (HE-AAC v2). 3GPP allowed use of AMR and H.263 codecs in the ISO base media file format (MPEG-4 Part 12), because 3GPP specified the usage of the Sample Entry and template fields in the ISO base media file format as well as defining new boxes to which codecs refer. These extensions were
registered by the registration authority for code-points in ISO base media file format ("MP4 Family" files).[11][12] For the storage of MPEG-4 media specific information in 3GP files, the 3GP specification refers to MP4 and the AVC file format, which are also based on the ISO base media file format. The MP4 and the AVC file format specifications
described usage of MPEG-4 content in the ISO base media file format.[8] A 3GP file is always big-endian, storing and transferring the most significant bytes first. [citation needed] The 3G2 file format can store the same video streams and most of the audio streams used in the 2007 3GP file format. In addition, 3G2 stores audio streams as EVRC,
EVRC-B, EVRC-WB, 13K (QCELP), SMV or VMR-WB, which was specified by 3GPP2 for use in ISO base media file format.[12] The 3G2 specification also defined some enhancements to 3GPP Timed Text. 3G2 file format does not store Enhanced aacPlus (HE-AAC v2) and AMR-WB+ audio streams.[7] For the storage of MPEG-4 media (AAC audio,
MPEG-4 Part 2 video, MPEG-4 Part 10 - H.264/AVC) in 3G2 files, the 3G2 specification refers to the MP4 file format and the AVC file format specification, which described usage of this content in the ISO base media file format. For the storage of H.263 and AMR content 3G2 specification refers to the 3GP file format specification.[7] Most 3G capable
mobile phones support the playback and recording of video in 3GP format (memory, maximum filesize for playback and recording, and resolution limits exist and vary).[citation needed] Some newer/higher-end phones without 3G capabilities may also playback and record in this format (again, with said limitations).[citation needed] Audio imported
from CD onto a PlayStation 3 when it is set to encode to the MPEG-4 AAC format copies onto USB devices in the 3GP format. [citation needed] The Nintendo 3DS used 3GP technology to play YouTube videos. Apple iDevices used to support files for playback only as passthrough files, hence no editing ability, but since iOS 9 this has been deprecated
meaning files of this format have to be manually converted to H.264.[citation needed] When transferred to a computer, 3GP movies can be viewed on Microsoft Windows, Apple macOS, and the various Linux-based operating systems; on the former two with Windows Media Player[13] and Apple QuickTime[14] respectively (their built-in media players),
and on all three with VLC media player.[15] Programs such as Media Player Classic, K-Multimedia Player, Totem, RealPlayer, MPlayer, and GOM Player can also be used. 3GP and 3G2 files can be encoded and decoded with open source software FFmpeg.[16] Media tags can be read and written on Linux, macOS and Windows using the open source
AtomicParsley command-line utility.[17] computer programming portal Comparison of (audio/video) container formats SIF (Source Input Format) CIF (Common Intermediate Format) ©~ a b ¢ ETSI 3GPP 3GPP TS 26.244; Transparent end-to-end packet switched streaming service (PSS); 3GPP file format (3GP) Retrieved on 2009-06-02. ©~ a b ¢ "3GPP2
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Tanzanian airline Auric Air IATA ICAO Call sign UI AUK AURIC SERVICES Founded2001Commenced operations2001A0C #220perating bases3Hubs Mwanza Airport Secondary hubs JNIA Arusha Airport Fleet sizel9Destinations42+ (Connecting Tourist Circuits of East Africa)HeadquartersMwanza, TanzaniaKey peopleNurmohamed Hussein
(Managing Director) Sajid Hussein (Accountable Manager) Deepesh Gupta (Commercial Manager) Naveed Anaraki (Director of Operations) Abdulnur Mtungi (Chief Pilot) Archibald Homwe (Director of Safety and Quality Manager) Ajay Badiani (Contracts Manager) Abdullatif Musa (Director of Maintenance) Samwel Urio (Arusha Station Manager)
Hajra Swaleh (Zanzibar Station Manager)WebsiteAuric Air website Auric Air 5H-KKC at JNIA. Auric Air Services Limited is a small privately owned airline based in Tanzania, Operating from Mwalimu Julius Nyerere International Airport (JNIA) Dar-es-salaam, Arusha Airport and Mwanza Airport. The Company offers scheduled flights to 42 destinations
within East Africa as well as on demand private non-scheduled air charter.[1][2][3] Scheduled flights are operated to the following destinations:[4] Hub Future On inducement basis City Country IATA ICAO Airport Refs Arusha Tanzania ARK HTAR Arusha Airport Chem Chem Tanzania Chem Chem Airstrip Dar es Salaam Tanzania DAR HTDA Julius
Nyerere International Airport Entebbe Uganda EBB HUEN Entebbe International Airport Ifakara Tanzania Ifakara Airstrip Iringa Tanzania IRI HTIR Iringa Airport Kigali Rwanda KGL HRYR Kigali International Airport Kilimanjaro International Airport Tanzania JRO HTK] Kilimanjaro International Airport Lake Manyara Tanzania LKY HTLM Lake
Manyara Airport Mafia Island Tanzania MFA HTMA Mafia Airport Migori Kenya HKMN Migori Airport Moshi Tanzania QSI HTMS Moshi Airport Mwanza Tanzania MWZ HTMW Mwanza Airport Pangani Tanzania Kwajoni Airstrip Pemba Island Tanzania PMA HTPE Pemba Airport Ruaha National Park Tanzania Msembe Airstrip Saadani National
Park Tanzania Saadani Airstrip Selous Game Reserve Tanzania Beho Beho Airstrip Kiba Airstrip Matambwe Airstrip Mbuyu Airstrip Mtemere Airstrip Siwandu Airstrip Stiegler's Airstrip Serengeti National Park Tanzania Fort Ikoma Airstrip Grumeti Airstrip Kogatende Airstrip Lamai Airstrip Lobo Airstrip Mwiba Airstrip Ndutu Airstrip Sasakwa
Airstrip SEU HTSN Seronera Airstrip [5] Kusini Airstrip Rubondo Island Tanzania Rubondo Airstrip Tanga Tanzania TGT HTTG Tanga Airport Tarime Tanzania Tarime Airstrip Usa River Tanzania Dolly Airstrip Zanzibar Tanzania ZNZ HTZA Abeid Amani Karume International Airport The Auric Air Cessna Model no 208. Auric Air fleet consists of the
following nineteen aircraft (as of August 2024):[6] Auric Air fleet Aircraft In Fleet Passengers Notes C P Y Total Cessna 208B 4 - - 12 12 [7] Cessna 208B-EX 13 - - 12 12 [7] Dash 8 Q103/ Q202 2 — — 39 39 [8][9] Pilatus PC-12 1 - - 8 8 [10] Total 20 On 23 September 2019, a Cessna 208 Grand Caravan, registration number 5H-AAM, was damaged
beyond repair when it crashed shortly after takeoff from Seronera Airstrip, under unclear circumstances. The pilot, Nelson Mabeyo, and the other passenger who was a student pilot both died in the crash.[11][12] © "Company Profile". Auric Air. Retrieved 18 August 2014. ~ "Profile". Pilot Career Centre. Retrieved 31 January 2015. ©~ "Profile".
LinkedIn. Archived from the original on 31 January 2015. Retrieved 31 January 2015. © "Auric Air 2023-2024 Schedule" (PDF). Auric Air. ™ "Daily Flights to Serengeti | Cheap flights to Serengeti". www.auricair.com. Retrieved 2023-03-12. ~ "Auric Air has been chosen to provide specific requirements of operating into bush airstrips within Tanzania's
world famous game parks". www.auricair.com. Retrieved 2023-03-12. ~ a b "Cessna Caravan C208BEX". auricair.com. Retrieved 2023-03-12. ©~ "DHC Dash 8-103". www.auricair.com. Retrieved 2023-03-12. ~ "Dash 8 takes Auric to a higher plane | Times Aerospace". www.timesaerospace.aero. Retrieved 2023-03-12. ~ "Pilatus PC12". auricair.com.
Retrieved 2024-08-22. © Aviation Safety Network (23 September 2019). "Aviation Safety Network: Record ID# 20190923-0". Aviation Safety Network. Retrieved 18 February 2020. ™ Alex Malanga (24 September 2019). "Auric Air plane crash pilot was set to leave for Bombardier training in Canada". The Citizen (Tanzania). Dar es Salaam. Retrieved
18 February 2020. Official website Retrieved from "






