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How can financial brands set themselves apart through visual storytelling? Our experts explainhow.Learn MoreThe Motorsport Images Collections captures events from 1895 to todays most recentcoverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of EditorsPicks.Browse Editors' FavoritesHow can
financial brands set themselves apart through visual storytelling? Our experts explainhow.Learn MoreThe Motorsport Images Collections captures events from 1895 to todays most recentcoverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of EditorsPicks.Browse Editors' FavoritesHow can financial
brands set themselves apart through visual storytelling? Our experts explainhow.Learn MoreThe Motorsport Images Collections captures events from 1895 to todays most recentcoverage.Discover The CollectionCurated, compelling, and worth your time. Explore our latest gallery of EditorsPicks.Browse Editors' Favorites Share copy and redistribute
the material in any medium or format for any purpose, even commercially. Adapt remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution You must give appropriate credit , provide a link to the license, and indicate if changes were
made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions You may not apply legal terms or technological measures that
legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for your intended use. For example,
other rights such as publicity, privacy, or moral rights may limit how you use the material. Installing and running Linux Apps on your Chromebook expands its capabilities with more productivity tools. This tutorial will explain how to install and run Linux apps as well as offer some suggestions on which to use. If you dont already know, the latest
versions of Chrome OS allow you to install Linux natively without having to create a separate install. The default distro that gets installed seems to be Debian. There is currently a feature request that will give you the option to install other distros like Ubuntu or Fedora. To install Linux apps on a Chromebook, you must be running Chrome OS 69 or
later. Check which version you are running by: Clicking your profile picture (lower right-hand corner)Navigating to SettingsClicking on the Hamburger icon (upper left corner)Choosing About Chrome OS If you are not running the latest version, you will see Check for updates. Download the latest version and restart your Chromebook. Start by
navigating to Settings. Scroll down the page until you see Linux (Beta).Click the Turn on button. If you dont see this option, it means that your device isnt supported. You will need to upgrade to a newer model to use Linux apps. Turning on Linux (Beta) launches the installation. Click the Install button. The time the process takes will depend upon the
computing resources of your Chromebook and your Internet speed.When the installation is complete, a terminal window will open. Once you have access to the terminal window, initiate your first set of update commands. Linux terminal commands are an easy way to get going. Start by typing the following commands in the Terminal and then hit
Enter: sudo apt-get update sudo apt -y upgrade When on the desktop, Linux requires you to type in your password when using the sudo command. There is no need to do so on your Chromebook. You are now ready to install Linux apps with the following command: sudo apt install [app name] After hitting Enter, the installation will begin. When
prompted to confirm the installation, click y and then Enter. During the installation, you will see a lot of text scrolling across the screen as the components are downloaded, unpacked, and installed. When the install is complete, the terminal returns to the green command prompt. To close it, type exit into the prompt and then enter.To see your newly
installed apps, look in your Chrome OS launcher. Installed Linux apps are located inside the Chrome OS Launcher along with web apps, Android apps, and everything else you have on your device. Not sure which apps to try? Below are some of the best app solutions for tasks that are not sufficiently filled by Android and web apps. Although the easiest
ways to edit documents on a Chromebook are Microsoft Office Online and Google Docs, these platforms are not able to open all file formats. LibreOffice is an alternative open-source office suite that supports a vast number of file formats and works on a variety of platforms. LibreOffice includes a: Word processor (Write)Spreadsheet (Calc)Vector
graphic editor (Draw)Presentation editor (Impress)Formula editing (Math) To install LibreOffice on your Chromebook, use the following command from Terminal: sudo apt install -y libreoffice libreoffice-gtk3 This command will install two packages. The first is LibreOffice itself. The second is the plugin that enables it to fit in with the Chrome OS Linux
theme. GIMP is a powerful photo editor. Users can perform several tasks, including drawing with various brushes, using multiple image layers, and blurring parts of an image. With GIMP, users can open and save many different file types, including BMP, JPEG, PNG, and PSD. The best version of GIMP to install is the Flatpak release. If you dont have
Flatpak, use the following command in the Terminal to set it up. sudo apt install -y flatpack To install GIMP, run the following command: sudo flatpak install -y Once downloaded, GIMP will be in the Chrome OS app drawer. To access it and other downloaded apps, navigate to File > Open and then click the folder with your Google account name on it.
Visual Studio Code is a code editor with many features including debugging, support for Git, and auto-complete for popular languages. To install Visual Studio Code, go to the download page and click on the .deb button. When the download is complete, go to the Downloads folder in the Chrome Files app. To install it, double-click on the .deb file. For
those who want a stand-alone email and calendar program, Evolution is an app you will want to download. It puts your contacts, emails, calendar, memos, and tasks into a single easy to use interface. Evolution works well with any standard IMAP-enabled or POP accounts as well as Gmail. To install it, open the Terminal app in the Chrome OS launcher,
type the following command, and then press Enter: sudo add-apt-repository ppa:gnome3-team/gnome3-staging When asked to confirm the installation, press Enter again. Next, type in the command below and hit Enter: sudo apt-get update To complete the installation, type this command: sudo apt-get install evolution When prompted to confirm the
installation, click y. Like the other installed apps, you will find it in the Chrome OS app drawer. Install and run Linux apps on your Chromebook to add functionality, expand its potential as a business tool, and improve your Chromebook experience. 1 When compared to top selling Chromebooks in 2023. Edgar Cervantes / Android AuthorityThanks to
Linux support on Chromebooks, the Play Store isnt the only place you can use to download apps. Many Chrome OS devices can run Linux apps, which makes them all that more valuable.Installing a Linux app isnt as simple as installing an Android app, but the process isnt complicated once you get the hang of it. The good news is that when done
correctly, youll get all of the upsides of Linux without the risk of bricking your system.Check your Chrome OS version and update, if neededEric Zeman / Android AuthorityThe first step is to check your Chrome OS version to see if your Chromebook supports Linux apps.Open the Settings app.In the left navigation pane, select the About Chrome OS
option.Check your Chrome OS version in the right pane, under Google Chrome OS.If it is lower than version 69, click on the Check for updates button to the right of the version information.Wait for the update to download and complete, and restart the Chromebook when prompted.Palash Volvoikar / Android AuthorityIf youre running Chrome OS 69
or later, you can download Linux apps. If not, youre out of luck. However, if updating the Chromebook gets you to a newer version, you should be good to go. Alternatively, you can check our list of Chromebooks that support Linux apps. Enable Linux on ChromebookEric Zeman / Android AuthorityNow that youve figured out that your Chromebook
supports Linux apps, the next step is to enable Linux on your machine. Its easy to do and wont take a lot of time overall, although this depends on how fast your internet speed is and the power of your Chromebook.Open the Settings on your Chromebook.In the left navigation pane, click the Advanced button. It will expand into a drop-down.Click
Developers.Find the tab in the right pane that says Linux development environment. Click the Turn on button next to it.The Linux installation window will pop up. Click Next. Select your preferred disk size, and click Install.Once the download completes, a terminal window will open. You can use this window to download Linux apps, which well discuss
in the next section.How to download Linux apps on ChromebooksEric Zeman / Android AuthorityHeres the part youve been waiting for. But before we get into exactly how to download Linux apps on Chromebooks, theres one more thing to do. To make sure everything runs smoothly, you have to update your packages by entering the command below
into the terminal window.Hit Enter after you type/paste it in.sudo apt-get update && sudo apt-get upgrade -yPalash Volvoikar / Android AuthorityOnce thats done, you can start downloading Linux apps on your device. There are two ways to go about this.To do so, you have to use the command sudo apt-get install app name -y, in which you change the
app name part with the actual name of the app. For example, if you want to download the popular image editor called Gimp, here are the steps youd need:Open the Terminal appEnter the following command and hit enter:sudo apt-get install gimp -y. Many text lines will appear in the Terminal as the download and installation progress.Palash Volvoikar
/ Android AuthorityWhen the installation is finished, the Terminal will be idle, letting you type in commands again. You can then search for the installed app in the Chromebooks search menu to open it.To ensure youre installing the right apps, you may need to look up the app name commands needed for the apps of your choice on a case-by-case
basis.This is a bit simpler. You can download the .deb Linux installer files directly from the internet for some apps, like Minecraft.Once you download a .deb file, find it in your Downloads folderCopy the file by pressing Ctrl + C or right-click and Copy.Open the Linux files folder from the left navigation pane and paste it into the folder. Double-click the
file to run.Palash Volvoikar / Android AuthorityThe installation window will appear. Click Install. Itll take a few seconds, and the installation will finish. Click OK to close the window.Palash Volvoikar / Android AuthorityThe best Linux apps for ChromebooksLanh Nguyen / Android AuthorityIn addition to the already mentioned Gimp, several other great
Linux apps are available to download. Well let you discover them on your own, but to get you started and give you a little taste of what to expect, weve listed a few popular Linux apps below and commands you can use to download them. Like the update command in the last section, all you have to do is enter these commands into the terminal, press
Enter, and follow any instructions.LibreOffice: An alternative to Microsoft Word, LibreOffice includes a word processor, a spreadsheet program, and a presentation tool, among other things. Install it withsudo apt install libreoffice libreoffice-gtk3 -yQbittorrent: This is a free Torrent client that allows you to download and upload files easily. Install it
withsudo apt-get install gbittorrent -yFileZilla: If you want to move files from your device to a remote server, an app like FileZilla makes the process faster. Install it withsudo apt-get install filezilla -yEvolution: If you want to use a desktop email client instead of a web-based one, the Evolution Linux app is for you. Install it withsudo apt-get install
evolution -yAudacity: This advanced audio editor and recorder can come in handy when playing around with various audio files. Install it withsudo apt-get install audacity -yHow to play Linux games on a ChromebookIf youre looking to play Linux games on your Chrome OS device, you may be left disappointed as its not a very straightforward process
and even after that, things may not work as expected. This holds true even if you own a powerful device as Chrome OS wasnt built with gaming in mind. That said, here are a few methods you can try to play (Linux) games on your Chromebook:Install the official Steam for Chrome OS app. Keep in mind that this is a beta and only select Chromebooks
qualify.Stream Xbox Game Pass games via a web browser.Enable the Linux environment as outlined in the above sections. Then, install Steam as you normally would within any other Debian system. Follow the instructions outlined in the Debian wiki.Most Chrome OS devices dont include powerful graphics hardware, so start with less demanding
titles. In my experience, 2D games like Terraria work without a hitch on Intel Core and AMD Ryzen processors. However, you will notice slowdowns in more demanding 3D titles even from half a decade ago. FAQsHow do I enable Linux apps on Chrome OS?To enable Linux apps, open Settings -> Advanced -> Developers and tap Turn on next to the
Linux developer environment tab.Can a Chromebook run Linux apps?Yes, most modern Chromebooks can run Linux apps. Your device must be updated to Chrome OS 69 or higher.How do I install Linux apps on a Chromebook?In order to install Linux apps on a Chromebook, you first need to enable the Linux subsystem. Then, either download an app
package or use the apt-get command to install Linux apps as described in this article.How do I uninstall Linux apps on a Chromebook?ChromebooksGoogle Chrome OSLinuxLaptop or tablet computer running ChromeOSChromebookProduct typelaptop, desktop, tablet and all-in-one platformsOwnerGoogleProducedbyabout 60 manufacturers including
GoogleCountryUnited StatesIntroducedJunel15,2011(2011-06-15)Websitewww.google.com/chromebook/Chromebook (sometimes stylized in lowercase as chromebook) is a line of laptops, desktops, tablets and all-in-one computers that run ChromeOS, a proprietary operating system developed by Google.Chromebooks are optimised for web access.
They also run Android apps, Linux applications, and Progressive web apps which do not require an Internet connection.[1] They are manufactured and offered by various OEMs.[2]The first Chromebooks shipped on June 15, 2011. As of 2020, Chromebook's market share is 10.8%, placing it above the Mac platform; it has mainly found success in
education markets.[3]Since 2021, all Chromebooks receive 10 years of regular automatic updates with security patches from Google, previously it was 8 years.[4][5] Chromebooks can be repurposed with other operating systems and/or used for other purposes if required.[6]The first Chromebooks for sale, by Acer Inc. and Samsung, were announced
at the Google I/O conference on May 11, 2011 and began shipping on June 15, 2011.[7] Lenovo, Hewlett-Packard (now HP Inc.) and Google itself entered the market in early 2013. In December 2013, Samsung launched a Samsung Chromebook specifically for the Indian market that employed the company's Exynos 5 Dual core processor.[8]Critical
reaction to the device was initially skeptical, with some reviewers, such as then New York Times technology columnist David Pogue,[9] unfavorably comparing the value proposition of Chromebooks with that of more fully featured laptops running the Microsoft Windows operating system. That complaint dissipated later in reviews of machines from
Acer and Samsung that were priced lower.[10]In February 2013, Google announced and began shipping the Chromebook Pixel, a higher-spec machine with a high-end retail price.[11]In January 2015, Acer announced the first big screen Chromebook, the Acer Chromebook 15 with an FHD 15.6-inch display.[12]By March 2018, Chromebooks made up
60% of computers purchased by schools in the United States. In October 2012, Simon Phipps, writing in InfoWorld, said, "The Chromebook line is probably the most successful Linux desktop/laptop computer we've seen to date".[13]On October 9, 2023, Google announced Chromebook Plus, a new category of Chromebooks that requires minimum
hardware specifications, such as CPU (Intel Core i3 12th Gen or the AMD Ryzen 3 7000 series), at least 8GB of RAM, 128GB of local storage, 1080p IPS or better display and a 1080p+ web camera. The Plus supports video-editing with LumaFusion and web versions of Google Photos Magic Eraser and Adobe Photoshop.[14] In May 2016, Google
announced it would make Android apps available on Chromebooks via the Google Play application distribution platform. At the time, Google Play access was scheduled for the ASUS Chromebook Flip, the Acer Chromebook R 11 and the most recent Chromebook Pixel, with other Chromebooks slated over time.[15][16][17] Partnering with Google,
Samsung released the Chromebook Plus and Chromebook Pro in early 2017, the first Chromebooks to come with the Play Store pre-installed.[18] A February 2017 review in The Verge reported that the Plus with its ARM processor handled Android apps "much better" than the Intel-based Pro, but said that "Android apps on Chrome OS are still in beta"
and are "very much [an] unfinished experience."[19] The number of ChromeOS systems supporting Android apps in either the stable or beta channel is increasing.[20][21]In the 2021 Android 11 launch, it was announced that Android apps would be moved to a new virtual machine called ArcVM, to improve Androids environment isolation for better
security and maintainability.[22]In May 2018, Google announced it would make Linux desktop applications available on Chromebooks via a virtual machine code-named "Crostini". ChromeOS, which runs on Chromebooks, is already based on the Linux kernel, but it does not provide default support for applications that expect a GNU-based system.
Crostini left the beta stage in May 2021 as part of release 91.[23][24] Google maintains a list of devices that were launched before 2019, which support Crostini.[25][26]Samsung Chromebook Series 3 with bottom panel removedInitial hardware partners for Chromebook development included Acer, Adobe, Asus, Freescale, Hewlett-Packard (later HP
Inc.), Lenovo, Qualcomm, Texas Instruments, Toshiba,[27] Intel,[28] Samsung,[29][30] Dell,[31] LG, NEC, and Sharp, the latter three manufacturers were only available in their home countries.Chromebooks ship with ChromeOS, an operating system that uses the Linux kernel and the Google Chrome web browser with an integrated media-player.[32]
[33] Enabling developer mode allows the installation of Linux distributions and other operating systems on Chromebooks. Chromebooks also include a screw or switch directly on the motherboard to enable or disable write protection. Crouton is a script that allows the installation of Linux distributions from ChromeOS and running both operating
systems simultaneously.[34] Some Chromebooks include SeaBIOS, which can be enabled to install and boot Linux distributions directly.[35][36] With limited offline capability and a fast boot time, Chromebooks are primarily designed for use while connected to the Internet[37] and signed in to a Google account.[38] Instead of installing traditional
applications that propose risk of malware, users install web apps from the Chrome Web Store.[39] Google claims that a multi-layer security architecture eliminates the need for anti-virus software.[7]Support for many Bluetooth and USB devices such as cameras, mice, external keyboards and flash drives is included, utilizing a feature similar to plug-
and-play on other operating systems.All Chromebooks, except the first three, boot with the help of Coreboot, a fast-booting BIOS.[40][41]Google supports new Chromebooks made since 2021 with automatic updates for at least 10 years. Previously, Chromebooks were supported 8 years, while they were initially supported for 6.5 years.[42] The date
when a device will stop receiving automatic software and security updates can be found in the "Additional info" section of the "About device" in the device settings.[43] Google maintains an Auto Update policy listing ChromeOS makes and models with their auto update expiration dates.[44]The hardware generation and Linux kernel version[45] of
most products can be inferred from the code name[46] and its corresponding video game series|[citation needed]:ArchitectureGame seriesCharactersBay TrailDonkey KongRambi, Swanky, Quawks,...HaswellStar FoxSlippy, Falco, Peppy,...BroadwellFinal Fantasy XAuron, Paine, Yuna, Rikku,...Chromebooks are available from OEMs in various form
factors, some form factors may be known by other names: Chromebook in laptop form factor.Chromebook tablet, introduced in March 2018 by Acer, the Chromebook Tab 10. The device was to compete with the lower-priced Apple iPad tablet in the education market.[47][48]Chromebox, an ultra small form-factor desktop PC first introduced by
Samsung in May 2012.[49]Chromebase, an all-in-one desktop PC was introduced by LG Electronics in January 2014.Chromebit, an HDMI stick PC introduced by Asus in April 2015. However, as of 2019 OEMs do not currently manufacture this form factor.[50]Chromebooks at a Staples retail storeThe first two commercially available Chromebooks, the
Samsung Series 5 and the Acer AC700, were unveiled on May 11, 2011, at the Google I/O developer conference. They were to begin selling through online channels, including Amazon and Best Buy in the United States, the United Kingdom, France, Germany, the Netherlands, Italy and Spain starting June 15, 2011; however, Acer's AC700 was not
available until early July.[51] The first machines sold for between $349 and $499, depending on the model and 3G option.[52] Google also offered a monthly payment scheme for business and education customers at $28 and $20 per user, per month, respectively for a three-year contract, including replacements and upgrades. Verizon offers models
equipped with 3G/4G LTE connectivity 100200MB of free wireless data per month, for two years.[53][54]Google's early marketing efforts relied primarily on hands-on experience: giving away Samsung machines to 10 Cr-48 pilot program participants along with the title Chromebook Guru and lending Chromebooks to passengers on some Virgin
America flights.[55][56][57]At the end of September 2011, Google launched the Chrome Zone, a "store within a store", inside the Currys and PC World superstore in London.[58] The store had a Google-style look and feel with splashes of color all around the retail store front.[59] The concept was later changed to a broader in-store Google shop, which
has not expanded beyond the PC World on Tottenham Court Road.[60]In addition to these marketing strategies, Google Chrome has created several "Chromebook minis" that demonstrate the ease of use and simplicity of the devices in a comical manner. For example, when the question "How do you back up a Chromebook" is asked, it is implied to
refer to data backup, but instead, shows two hands pushing a Chromebook back to the end of a table. This is followed by the statement, "You don't have to back up a Chromebook," showing how all data is stored on the web.[61]In an article published on ZDNet in June 2011, entitled "Five Chromebook concerns for businesses", Steven J. Vaughan-
Nichols faulted the devices for lack of virtual private network capability, not supporting some Wi-Fi security methods, in particular Wi-Fi Protected Access II (WPA2) Enterprise with Extensible Authentication Protocol-Transport Layer Security (EAP-TLS) or Cisco's Lightweight Extensible Authentication Protocol (LEAP). He also noted that its file
manager does not work, the need to use the undocumented crosh shell to accomplish basic tasks such as setting up a secure shell (SSH) network connection as well as serious deficiencies in documentation.[62]In one of the first customer reviews, the city of Orlando, Florida, reported on their initial testing of 600 Chromebooks as part of a broader
study related to accessing virtual desktops. Early indications show potential value in reducing IT support costs. End users have indicated that the Chromebook is easy to travel with and starts up quickly. One stated that "If I just need to stay connected for emergencies, I take my Chrome," but when traveling for business she would still take her laptop.
Orlando does plan to continue to use the Chromebooks.[63]0On November 21, 2011, Google announced price reductions on all Chromebooks.[64] Since then, the Wi-Fi-only Samsung Series 5 was reduced to $349, the 3G Samsung Series 5 was reduced to $449, and the Acer AC700 was reduced to $299.The updated Series 5 550 and the Chromebox,
the first ChromeOS desktop machines, were released by Samsung in May 2012.[65][66][67][68] While the two lowest cost Chromebooks emerged later in the fall: the $249[69] Samsung Series 3 and the $199[70] Acer C7. The following February, Google introduced the most expensive machine, their Chromebook Pixel, with a starting price of $1299.
[71] All models released after May 2012, include 100GB1.09TB of Google Drive cloud storage and 12 GoGo Wi-Fi passes.[72][73]By January 2013, Acer's Chromebook sales were being driven by "heavy Internet users with educational institutions", and the platform represented 510 percent of the company's US shipments, according to Acer president
Jim Wong. He called those numbers sustainable, contrasting them with low Windows 8 sales which he blamed for a slump in the market. Wong said that the company would consider marketing Chromebooks to other developed countries, as well as to corporations. He noted that although ChromeOS is free to license for hardware vendors, it has
required greater marketing expenditure than Windows, offsetting the licensing savings.[74]During the first 11 months of 2013, 1.76 million Chromebooks sold in the United States, representing 21% of the US commercial business-to-business laptop market. During the same period in 2012, Chromebooks sold 400,000 units and had a negligible market
share.[75]In January 2015, Silviu Stahie noted in Softpedia that Chromebooks were eating into Microsoft's market share. He said "Microsoft is engaged in a silent war and it's actually losing. They are fighting an enemy that is so insidious and so cunning that it's actually hurting the company more than anything else. The enemy is called Chromebooks
and they are using Linux...There is no sign that things are slowing down and Microsoft really needs a win, and soon if it wants to remain relevant."[76]In 2015, Chromebooks, by sales volume (to companies in the US), are second after Windows based devices (with Android tablets, overtaking Apple's devices in 2014): "Chromebook sales through the
U.S. B2B channels increased 43 percent during the first half of 2015, helping to keep overall B2B PC and tablet sales from falling. [..] Sales of Google OS-equipped (Android and Chrome) devices saw a 29 percent increase over 2014 propelled by Chromebook sales, while Apple devices declined 12 percent and Windows devices fell 8 percent."[77]As of
October 28, 2024 Lenovo Chromebook N23 Intel Celeron is the cheapest Chromebook in the world.[78]In 2020, Chromebooks outsold Apple Macs for the first time by taking market share from laptops running Microsoft Windows. This rise is attributed to the platform's success in the education market.[79][80]1[81]A Paradise Valley Unified School
District student using a Chromebook as part of the organization's pilot projectThe education market has been the Chromebooks' most notable success, competing on the low cost of the hardware, software and upkeep. The simplicity of the machines, which could be a drawback in other markets, has proven an advantage to school districts by reducing
training and maintenance costs.[82]By January 2012, even while commercial sales were flat, Google placed nearly 27,000 Chromebooks in schools across 41 states in the US, including "one-on-one" programs, which allocate a computer for every student in South Carolina, Illinois, and Iowa.[83] As of August 2012, over 500 school districts in the United
States and Europe were using the device.[84][85] In 2016, Chromebooks represented 58 percent of the 2.6 million mobile devices purchased by U.S. schools and about 64 percent of that market outside the U.S. By contrast, sales of Apple devices to U.S. schools dropped that year to 19 percent, compared with 52 percent in 2012.[82]Helping spur
Chromebook sales is Google Classroom, an app designed for teachers in 2014, that serves as a hub for classroom activities including attendance, classroom discussions, homework and communication with students and parents.[82]There have, however, been concerns about privacy within the context of the education market for Chromebooks. Officials
at schools issuing Chromebooks for students have affirmed that students have no right to privacy when using school-issued Chromebooks, even at home, and that all online and offline activity can be monitored by the school using third-party software, such as GoGuardian, pre-installed on the laptops.[86]1[87] Further, the Electronic Frontier Foundation
has complained that Google itself is violating the privacy of students by enabling the synchronization function within Google Chrome ("Chrome Sync") by default, allowing web browsing histories and other data of students including those under-13 to be stored on Google servers and potentially used for purposes other than authorized educational
purposes.[88][89] A point of contention has been the fact that users of school-issued Chromebooks cannot change these settings themselves as a measure to protect their privacy; only the administrator who issued the laptops can change them.[88][89] The EFF claims that this violates a Student Privacy Pledge already signed by Google in 2014.[88]
[891[90] EFF staff attorney Nate Cardozo stated: "Minors shouldn't be tracked or used as guinea pigs, with their data treated as a profit center. If Google wants to use students' data to 'improve Google products', then it needs to get express consent from parents."[88]Despite this, Chromebooks made up nearly 60% of computers used in US schools in
March 2018.[91] CNET writer Alfred Ng cited superior security as the main reason for this level of market adoption.[92]According to research firms Gartner and Canalys, over 30 million Chromebooks were shipped in 2020, as school districts and parents purchased them for remote learning purposes during the COVID-19 pandemic.[93]Chromebooks
made by 12 manufacturers are sold as of October 31, 2022.Acer Inc.[94]Asus[95]Dell[96]Fujitsu Client Computing Limited[97]Google (Pixelbook)[98]HP Inc.[99]Lenovo[100]LG Electronics:[101] Not retailed for private. For the company's home country only.NEC:[102][103] Not retailed for private. For the company's home country only.Poin2 Lab.
[104]Samsung Electronics[105]Sharp Corporation:[106] Not retailed for private. For the company's home country only.Further, there are four manufacturers that ended making Chromebooks before 2022.AOpen[107]Haier[108]Hisense[109]Toshiba[110]"Cr-48" redirects here. For the radioisotope, see isotopes of chromium.Cr-48At a December 7,
2010, press briefing,[111][112][113] Google announced the ChromeOS Pilot Program, a pilot experiment and the first Chromebook, the Cr-48 Chrome Notebook, a prototype, to test the ChromeOS operating system and modified hardware for it. The device had a minimal design and was all black, completely unbranded although it was made by
Inventec,[114] and had a rubberized coating. The device was named after Chromium-48, an unstable isotope of the metallic element Chromium (chemical symbol Cr),[115] and the participants were named Cr-48 Test Pilots. Google distributed about 60,000 Cr-48 Chrome Notebooks between December 2010 and March 2011[116][117] for free to
participants and in return asked for feedback such as suggestions and bug reports. The Cr-48 was intended for testing only, not retail sales.[118][119][120]The Cr-48's hardware design broke convention by replacing certain keys with shortcut keys,[121] such as the function keys, and replacing the caps lock key with a dedicated search key (now called
the "Everything Button"),[122] which can be changed back to caps lock in the OS's keyboard settings. Google addressed complaints that the operating system offers little functionality when the host device is not connected to the Internet, demonstrated an offline version of Google Docs, and announced a 3G plan that would give users 100MB of free
data each month, with additional paid plans available from Verizon.[37][123]The device's USB port is capable of supporting a keyboard, mouse, Ethernet adapter, or USB storage, but not a printer, as ChromeOS offers no print stack.[124] Adding further hardware outside of the previously mentioned items will likely cause problems with the operating
system's "self knowing" security model.[125] Users instead were encouraged to use a secure service called Google Cloud Print to print to legacy printers connected to their desktop computers, or to connect an HP ePrint, Kodak Hero, Kodak ESP, or Epson Connect printer to the Google Cloud Print service for a "cloud aware" printer connection.
[126]The Cr-48 prototype laptop gave reviewers their first opportunity to evaluate ChromeOS running on a device. Ryan Paul of Ars Technica wrote that the machine "met the basic requirements for Web surfing, gaming, and personal productivity, but falls short for more intensive tasks." He praised Google's approach to security but wondered
whether mainstream computer users would accept an operating system whose only application is a browser. He thought ChromeOS "could appeal to some niche audiences": people who just need a browser or companies that rely on Google Apps and other Web applications. But the operating system was "decidedly not a full-fledged alternative to the
general purpose computing environments that currently ship on netbooks." Paul wrote that most of ChromeOS's advantages "can be found in other software environments without having to sacrifice native applications."[116]In reviewing the Cr-48 on December 29, 2010, Kurt Bakke of Conceivably Tech wrote that a Chromebook had become the most
frequently used family appliance in his household. "Its 15 second startup time and dedicated Google user accounts made it the go-to device for quick searches, email as well as YouTube and Facebook activities." But the device did not replace other five notebooks in the house: one for gaming, two for the kids, and two more for general use. "The
biggest complaint I heard was its lack of performance in Flash applications."[127]In ongoing testing, Wolfgang Gruener, also writing in Conceivably Tech, said that cloud computing at cellular data speeds is unacceptable and that the lack of offline ability turns the Cr-48 "into a useless brick" when not connected.[128] "It's difficult to use the
Chromebook as an everyday device and give up what you are used to on a Mac/Windows PC, while you surely enjoy the dedicated cloud computing capabilities occasionally."[129]The Cr-48 features an Intel Atom N455, a single-core processor clocked at 1.66GHz, with 512 KB of cache and hyperthreading enabled. It also features 2 GB of removable
DDR3 memory in a single SO-DIMM, integrated chipset graphics (Intel GMA 3150), and a 66 watt-hour battery.[130] It has been found that the Intel NM10 chipset can get very hot during operation due to lack of a proper heatsink, but this has been fixed in production Chromebooks.[citation needed]Main article: Chromebook PixelChromebook Pixel
(WiFi)Launched by Google in February 2013, the Chromebook Pixel was the high-end machine in the Chromebook family. The laptop has an unusual 3:2 display aspect ratio touch screen featuring what was at its debut the highest pixel density of any laptop,[131] a faster CPU than its predecessors in the Intel Core i5, and an exterior design described
by Wired as "an austere rectangular block of aluminum with subtly rounded edges".[132] A second Pixel featuring LTE wireless communication and twice the storage capacity was shipped for arrival on April 12, 2013.[133]The machine received much media attention, with many reviewers questioning the Pixel's value proposition compared to similarly
priced Windows machines and the MacBook Air.[134][135]Main article: PixelbookPixelbookIn 2017, Google launched the Pixelbook to replace the Chromebook Pixel. Like the Chromebook Pixel, the Pixelbook has a 3:2 aspect ratio touchscreen with a high pixel density 12.3" display.[136] Unlike the original Chromebook Pixel but like the second
generation, the Pixelbook excludes an option for LTE. Instead, it implements Google's "instant tethering", which automatically tethers a Pixelbook to a Pixel phone's mobile connection.[137]Main article: Pixelbook GoAnnounced in October 2019, The Pixelbook Go was released as a budget version of the Pixelbook, notable for its comparatively low price
of $649 and light weight of 2.1 pounds.[138] A version with a 4K display and Intel Core i7 processor followed in December.[139]Samsung Series 5SReviewing the Samsung Series 5 specifications, Scott Stein of CNET was unimpressed with a machine with a 12-inch screen and just 16GB of onboard storage. "Chrome OS might be lighter than Windows
XP, but we'd still prefer more media storage space. At this price, you could also get an 11.6-inch (290mm) Wi-Fi AMD E-350-powered ultraportable running Windows 7."[66] On the other hand, MG Siegler of TechCrunch wrote a largely favorable review, praising the improvements in speed and touchpad sensitivity over the CR-48 prototype, as well as
the long battery life and the fact that all models are priced below the iPad.[140]In June 2011, iFixit dismantled a Samsung Series 5 and concluded that it was essentially an improved Cr-48. They rated it as 6/10 for repairability, predominantly because the case has to be opened to change the battery and because the RAM chip is soldered to the
motherboard. iFixit noted that the "mostly-plastic construction" felt "a little cheap". On the plus side they stated that the screen was easy to remove and most of the components, including the solid-state drive, would be easy to replace. iFixit's Kyle Wiens wrote that the Series 5 "fixes the major shortfalls of the Cr-48 and adds the polish necessary to
strike lust into the heart of a broad consumer base: sleek looks, 8+ hours of battery life, and optimized performance."[141]In May 2012, Samsung introduced the Chromebook Series 5 550, with a Wi-Fi model and more expensive 3G model.[142]Reviews generally questioned the value proposition. Dana Wollman of Engadget wrote that the
Chromebook's keyboard "put thousand-dollar Ultrabooks to shame" and offered better display quality than on many laptops selling for twice as much. But the price "seems to exist in a vacuuma place where tablet apps aren't growing more sophisticated, where Transformer-like Win8 tablets aren't on the way and where there aren't some solid budget
Windows machines to choose from."[143]Joe Wilcox of BetaNews wrote that "price to performance and how it compares to other choices" is "where Chromebook crumbles for many potential buyers." He noted that the new models sell for more than their predecessors, and while the price-performance ratio is quite favorable compared to the MacBook
Air, "by the specs, there are plenty of lower-cost options."[144]Samsung Series 3 ChromebookIn October 2012, the Series 3 Chromebook was introduced at a San Francisco event with the Samsung Chromebook XE303. The device was cheaper, thinner and lighter than the Chromebook 550. Google marketed the Series 3 as the computer for everyone,
due to its simple operating system (ChromeOS) and affordable price. Target markets included students and first-time computer users, as well as households looking for an extra computer.[145][146]The lower price proved a watershed for some reviewers. New York Times technology columnist David Pogue reversed his earlier thumbs-down verdict on
the Chromebook, writing that "$250 changes everything." The price is half that of an "iPad, even less than an iPad Mini or an iPod Touch. And youre getting a laptop." He wrote that the Chromebook does many of the things people use computers and laptops for: playing flash videos, and opening Microsoft Office documents. "In other words, Google is
correct when it asserts that the Chromebook is perfect for schools, second computers in homes and businesses who deploy hundreds of machines."[9][10]JCNET's review of the Series 3 Chromebook was even more favorable, saying the machine largely delivered as a computer for students and as an additional computer for a householdespecially for
users who are already using Google Web applications like Google Docs, Google Drive, and Gmail. "It's got workable if not standout hardware, its battery life is good, it switches on quickly, and the $249 price tag means it's not as much of a commitment as the $550 Samsung Series 5 550 that arrived in May." The review subtracted points for
performance. "It's fine for many tasks, but power users accustomed to having more than a couple dozen browser tabs open should steer clear."[145]The Chromebook 3 is distinct from and distinguished from the similarly named Samsung Series 3 in several respects: newer (released 2016), different architecture (Intel Celeron N3050 instead of Exynos
5 Dual ARM Cortex),[147] thinner (0.7"),[147] and less expensive (about $100 less than the Series 3);[147] while remaining a full implementation of ChromeOS.In 2020, Samsung introduced the Galaxy Chromebook, a high-end 2-in-1 laptop under the Galaxy branding for $999. Reviews praised the 4K AMOLED display, thin and light body, addition of
the S-Pen, and speedy Intel Core i5-10210U performance. But they also criticized its poor battery life and heat output.[148][149]In October 2019,[150] Samsung announced the Chromebook 4 (11.6") and 4+ (15.6") models. Both continue the budget model Chromebook line with a dual core Intel Celeron N4000 processor. The 4+ has a larger display
and has model choices up to 6GB RAM. Reviews praised the cheap price and comfortable keyboard but criticized the terrible displays.[151]1[152]The follow-on to the Galaxy Chromebook, the Galaxy Chromebook 2 was introduced in 2021. With a cheaper price, lower FHD QLED display, lower Core i3 processor, and no stylus, it is largely a downgrade
from the previous model. It is intended that these changes improve the battery life.[153][154]HP's first Chromebook, and the largest Chromebook on the market at that time, was the Pavilion 14 Chromebook launched February 3, 2013.[155] It had an Intel Celeron 847 CPU and either 2GB or 4GB of RAM. Battery life was not long, at just over 4 hours,
but the larger form factor made it more friendly for all-day use. HP introduced the Chromebook 11 on October 8, 2013, in the US.[156] In December 2013, Google and HP recalled 145,000 chargers due to overheating.[157] Sales were halted, resuming with a redesigned charger the following month.[158] The HP Chromebook 14 was announced
September 11, 2013[159] with an Intel Haswell Celeron processor, USB 3.0 ports, and 4G broadband. An updated version of the Chromebook lineup was announced on September 3, 2014. The 11-inch models included an Intel processor while the 14-inch models featured a fanless design powered by a Nvidia Tegra K1 processor. HP Chromebooks are
available in several colors.[160]Three types of desktop computers also run ChromeOS.Main article: ChromeboxClassed as small form-factor PCs, Chromeboxes typically feature a power switch and a set of ports: local area network, USB, DVI-D, DisplayPort, and audio. As with Chromebooks, Chromeboxes employ solid-state memory and support Web
applications, but require an external monitor, keyboard, and pointing device.[161]This is not a definitive listAvailableEarliest EOLBrandModelProcessorRAMScreenResolutionWeight2021June 2028HPHP Chromebase All-in-One 22 aa0050tIntel Pentium 6405U416 GB21.5in1920108015.371b (7kg)2019June 2025Acer Inc.Acer Chromebase 24128th Gen
Intel Core i7-8550U48 GB24 in1920108019.841b(9kg)2019]June 2025Acer Inc.Acer Chromebase for Meetings 24V28th Gen Intel Core i7-8550U48 GB24 in1920108019.841b(9kg)Chromebase is an "all-in-one" ChromeOS device. The first model was released by LG Electronics, which integrated a screen, speakers, 1.3-megapixel webcam and microphone,
with a suggested retail price of $350. LG unveiled the product in January 2014, at International CES in Las Vegas.[162][163]Main article: ChromebitThe Chromebit is a stick PC running on Google's ChromeOS operating system. When placed in the HDMI port of a television or monitor, this device turns that display into a personal computer. Chromebit
allows adding a keyboard and mouse over Bluetooth or USB port. HDMI does not provide power to connected devices, so the Chromebit is supplied power from either an external USB power supply or draws power via a USB port on the monitor.As of 2020, it no longer receives updates.[164]ChromiumOSCloudbookNetbookThin client”™ Tofel, Kevin C.
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Chrome Enterprise and Education Help". support.google.com. Retrieved December 14, 2023.Wikimedia Commons has media related to Chromebooks.Official websiteDisassembly of a CR-48Retrieved from " 2Third generation of wireless mobile telecommunications technologyFor other uses, see 3G (disambiguation).A USB modem for 3G plugged into a
laptop.Part of a series on theWireless network technologiesAnalog0G1G (1.5G)Digital2G (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)6GMobile telecommunicationsvte3G refers to the third-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 144Kbps.[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 56Mbit/s in the downlink in theory (28Mbit/s in existing services) and 22Mbit/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 14.7Mbit/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 200kbit/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
200kHz, 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 1Mbit/s downstream and 400kbit/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 2,100MHz band. A few others use the 850, 900, and 1,900MHz bands.HSPA is an amalgamation of several upgrades to the original W-CDMA standard
and offers speeds of 14.4Mbit/s down and 5.76Mbit/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 168Mbit/s in the downlink and 22Mbit/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 14.7Mbit/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 400MHz to 3GHz 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][17]1[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 2100MHz. 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 technologiesJapan 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 customersmax bitrate 72% of the 200kbit/s which defines
3Gthe 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 subscribersthis 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 onalthough 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 2Mbit/s for stationary or walking users, and 348kbit/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 384kbit/s for UMTS (WCDMA), up to 7.2Mbit/sec for HSPA, and a theoretical maximum of 21.1Mbit/s for HSPA+ and 42.2Mbit/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 networks3G
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 1Gbit/s for stationary and 100Mbit/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]0On 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.CountryStatusNetworkShutdown dateStandardReferencesNotesArgentinaPersonalTBDUMTS[45]Local shutdowns commenced in Q1 2023.AustraliaNo ServiceOptus2024-10-28UMTS[46][47]Telstra2024-10-28UMTS[48][49][47]2100MHz band shutdown on 25 Mar 2019.TPG / Vodafone2023-12-
15UMTS[50][51]AustriaMagenta Telekom2024 (est.)UMTS[52]BelgiumOrange2025-12-31 (est.)UMTS[53][54]Local shutdowns commenced in Jan 2024.Telenet2024-09-30 (est.)UMTS[55]Local shutdowns commenced in Sep 2024 .Proximus2024-12-31 (est.)UMTS[56]CanadaBell2025-12-31 (est.)UMTS[57]Rogers2025-07-31UMTS[571[58][59]1[60][61]
[62]1900 MHz shutdown in Jun 2021.850MHz remains active until 31 July 2025.Telus2025-12-31 (est.)UMTS[57]Videotron2025-07-31UMTS[63]ChinaChina Mobile2020TD-SCDMA[64]1[65][66][67]Local shutdowns commenced on 16 Mar 2016.China Telecom2025 (est.)CDMA2000[68][69][70]CDMA2000 1X, 1xEV-DO Rev. ALocal shutdowns
commenced on 16 Jun 2020.China UnicomTBDUMTS[71]Local shutdowns commenced in Q4 2022.CroatiaHT2025 (est.)UMTS[72]Local shutdown commenced in Dec 2023.Czech RepublicNo Service022021-11-30UMTS[73]T-Mobile2021-11-30UMTS[73]Vodafone2021-03-31UMTS[74]Denmark32025-12-01 (est.)UMTS[75]Local shutdown commenced
in 2019.TDCTBDUMTS[76]Local shutdown commenced in 2022.TT-Netvrket(Telenor, Telia)2023-03-20UMTS[77][78]Service on the 2100MHz band ended in 2021.Shutdown on the 900MHz band commenced in summer 2022.EstoniaElisa2024-11-26UMTS[79]Tele22025-12-31 (est.)UMTS[80]Telia Eesti2023-12-13UMTS[811[82][83]
[84]FinlandDNA2024-01-25UMTS[85][86][87]1[88]Local shutdowns commenced in May 2023.Elisa2023-11-30UMTS[89]Local shutdowns commenced in Apr 2023.Finnish Shared Network[fi]2024-12UMTS[90]]Joint company by Telia and DNA to manage networks in Northern and Eastern Finland.Telia2024-10-28UMTS[91][92][93]Local shutdowns
commenced on 9 Sep 2023.lcomActive3G[94]2G shutdown 2025-02-03. No decision on 3G shutdown yet.FranceBouygues2029 (est.)UMTS[95]Orange2028-12-31 (est.)UMTS[53]SFR2028 (est.)UMTS[96]GermanyNo ServiceDeutsche Telekom2021-07-01UMTS[97]022021-12-31UMTS[98][99][100]Vodafone2021-06-30UMTS[101]1GreeceNo
ServiceCosmote2021-12-31UMTS[102]NOVA2023-03-27UMTS[103][104][105][106]Vodafone2023-05-31UMTS[107]GreenlandTusassTBDUMTS[108]Hong Kong3activeUMTSCMHK2025-06-30 (est.)UMTS[109]CSL2017-10-31CDMA2000[110]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.CSLactiveUMTSSmartoneactiveUMTSHungaryNo ServiceMagyar Telekom2022-06-
30UMTS[111][112][113]Yettel Hungary2023-11-13UMTS[111][113][114]Vodafone Hungary2023-03-31UMTS[115][113]IcelandNova2025-12-31 (est.)UMTS[116][117]Sminn2025-12-31 (est.)UMTS[117]Vodafone2025-12-31 (est.)UMTS[117]IndiaAirtel2020-03-31UMTS[118][119]Vodafone Idea2022-10-06UMTS[120]Complete network refarming to
4G/LTE.IndonesiaSmartfren2017-11-13CDMA2000[121]CDMA2000 1X, 1xEV-DO Rel. 0, 1xEV-DO Rev. A, EV-DO Rev. BTelkomsel2023-06-23UMTS[122]Indosat2022-12-31UMTS[123]XL AxiataTBDUMTS[124][125]Local shutdowns commenced in June 2021.IrelandVodafoneTBDUMTS[126]Local shutdowns commenced in Feb 2023.Israel2025-12-31
(est.)[127]Per government statementltalylliad2025 (est.)UMTS[128]TIM2022-10-21UMTS[129][130][131][132]Vodafone2021-02-28UMTS[133]Wind Tre2025 (est.)UMTS[128]JapanKDDI2022-03-31CDMA2000[134][135][136]CDMA2000 1X, 1xEV-DO Rel. 0, 1XxEV-DO Rev. A, EV-DO Rev. BNTT docomo2026-03-31 (est.)UMTS[137]Softbank2024-04-
15UMTS[138][139][140]KazakhstanTele2TBDUMTS[141][142]Local shutdown commenced on 28 Mar 2024.LithuaniaTelia2022-12-15UMTS[143][144][145]Tele22025-12 (est.)UMTS[146]LuxembourgOrange2025-12-31 (est.)UMTS[53]Tango / Telindus2024-01-31UMTS[147]MacauChina Telecom2025-06-04 (est.)CDMA2000[148][149][150]CDMA2000
1X, 1xEV-DO Rev. ACTM2025-06-04 (est.)UMTS[150]32025-06-04 (est.)UMTS[150]Smartone2024-11-11UMTS[151]Smartone ceased operations in Macau and returned its license.MalaysiaNo ServiceCelcom2021-12-31UMTS[152][153]Maxis2021-12-31UMTS[154]U Mobile2021-12-31UMTS[154]Digi2021-12-31UMTS[154]
[153]Moldovalnterdnestrcom2023-08-01CDMA2000[155]MontenegroCrnogorski Telekom2024-01-22UMTS[156][157]NetherlandsKPN2023-05-10UMTS[158][159][160]Local shutdown commenced on 31 Mar 2022.Vodafone2020-02-04UMTS[161]New Zealand2degrees2025 Q4 (est.)UMTS[162]0ne2025-12-31 (est.)UMTS[163][164]1[165]Local
shutdown will commence by 31 Mar 2025.Spark2025-12-31 (est.)UMTS[166][167]Local shutdown will commence "towards the end of 2025".NorwayNo ServiceTelia2021-11-11UMTS[168]Telenor2021-01-31UMTS[169]OmanOmantel2024 Q3 (est.)UMTS[170][171]PakistanNo Service]Jazz2024-11-18UMTS[172][173]PhilippinesSmart
(PLDT)TBDUMTS[174]GlobeTBDUMTS[175]Shutdown commenced in Oct 2020.PolandT-Mobile2023-04 (est.)UMTS[176]1[177]1[178]Shutdown commenced in Apr 2023.0range2025-12-31 (est.)UMTS[53][179][180]Local shutdown commenced on 26 Sep 2023.PortugalME02024-01-31UMTS[181]Local shutdown commenced on 4 Sep
2023.Vodafone2024-07 (est.)UMTS[182]N0S2024-05 (est.)UMTS[183]Shutdown commenced in May 2024.RomaniaDigi2023-08-29UMTS[184]0range2025-12-31 (est.)UMTS[53]Telekom2023-03-31UMTS[185]Vodafone2025-07-01 (est.)UMTS[186]RussiaBeeline2025 (est.)UMTS[187]Shutdown commenced in Moscow in Feb 2023.MTS2025
(est.)UMTS[188]Shutdowns commenced in Saint-Petersburg in Oct 2024.Saudi Arabiastc2022-12-31UMTS[189]SingaporeNo ServiceM12024-08-01UMTS[190][191]Singtel2024-11-01UMTS[190][191]StarHub2024-11-01UMTS[190][191]SlovakiaO2TBDUMTS[192]Local shutdown commences in Jan 2024.0range2024-02-22UMTS[53][193]
[194]Telekom2023-11-23UMTS[195][196]Local shutdown commenced on 3 Oct 2023.SloveniaTelekom Slovenije2022-09-30UMTS[197]A1 Slovenija2023-06-30UMTS[198]South Africa2025-03 (est.)[199][200]Per government statementSouth KoreaKT2012-03-19CDMA2000[201][202][203]CDMA2000 was also referred to as "2G" in South Korea, besides
cdmaOne (IS-95).[204]CDMA2000 1X, 1XxEV-DO Rel. OKT also operates an UMTS "3G" network.LG U+2021-06-30CDMA2000[205][206][201][207]CDMA2000 1X, 1xEV-DO Rev. A, EV-DO Rev. BSK Telecom2020-07-27CDMA2000[208][203][201][209]CDMA2000 was also referred to as "2G" in South Korea, besides cdmaOne (IS-95).[204]CDMA2000 1X,
1xEV-DO Rel. 0SKT also operates an UMTS "3G" network.SpainMovistar2025 (est.)UMTSOrange2025-12-31 (est.)UMTS[53]Vodafone Espaa2024-10-29 (est.)UMTS[210][211]Sri LankaAirtel2022-06-12UMTS[212]Dialog AxiataTBDUMTS[213]SwedenTelenor2025-12 (est.)UMTS[214]Telia2025 (est.)UMTS[215]Three2025-12-01 (est.)UMTS[216]
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Partnership Project 2 (3GPP2) was a collaboration between telecommunications associations to make a globally applicable third generation (3G) mobile phone system specification within the scope of the ITU's IMT-2000 project. In practice, 3GPP2 was the standardization group for CDMA2000, the set of 3G standards based on the earlier cdmaOne 2G
CDMA technology.The participating associations were ARIB/TTC (Japan), China Communications Standards Association, Telecommunications Industry Association (North America) and Telecommunications Technology Association (South Korea).The agreement was established in December 1998.Ultra Mobile Broadband (UMB) was a 3GPP2 project to
develop a fourth-generation successor to CDMA2000. In November 2008, Qualcomm, UMB's lead sponsor, announced it was ending development of the technology, favoring LTE instead.[1]3GPP2 should not be confused with 3GPP; 3GPP is the standard body behind the Universal Mobile Telecommunications System (UMTS) that is the 3G upgrade to
GSM networks, while 3GPP2 was the standard body behind the competing 3G standard CDMA2000 that is the 3G upgrade to cdmaOne networks that was used mostly in the United States (and to some extent also in Japan, China, Canada, South Korea and India).GSM/UMTS were the most widespread 2G/3G wireless standards worldwide. Most
countries used only the GSM family. A few countries, including China, the United States, Canada, Ukraine, Trinidad and Tobago, India, South Korea and Japan, used both standards.3GPP2 had its last activity in 2013,[2] and the group has been dormant ever since. The 3GPP2 website was taken offline in 2023, primarily due to CDMA carriers deploying
3GPP's LTE instead of UMB the decade prior and later shutting down CDMA networks making the 3GPP2 redundant and unneeded. However, as of 2024 the 3GPP2 website has since come back online.” Qualcomm halts UMB project, Reuters, 13 November 2008”™ "3GPP2 Technology Webinar". 3GPP2.3GPP2 Official Web siteAbout 3GPP2TIA U.S.
3GPP2 Standards DeveloperThis article about wireless technology is a stub. You can help Wikipedia by expanding it.vteRetrieved from " 4Mobile telecommunications standards body3rd Generation Partnership ProjectAbbreviation3GPPFormation1998; 27years ago(1998)TypeStandards organizationRegion served WorldwideWebsitewww.3gpp.orgThe
3rd Generation Partnership Project (3GPP) is an umbrella term for a number of standards organizations which develop protocols for mobile telecommunications. Its best known work is the development and maintenance of:[1]GSM and related 2G and 2.5G standards, including GPRS and EDGEUMTS and related 3G standards, including HSPA and
HSPA+LTE and related 4G standards, including LTE Advanced and LTE Advanced Pro5G NR and related 5G standards, including 5G-AdvancedAn evolved IP Multimedia Subsystem (IMS) developed in an access independent manner3GPP is a consortium with seven national or regional telecommunication standards organizations as primary members
("organizational partners") and a variety of other organizations as associate members ("market representation partners"). The 3GPP organizes its work into three different streams: Radio Access Networks, Services and Systems Aspects, and Core Network and Terminals.[2]The project was established in December 1998 with the goal of developing a
specification for a 3G mobile phone system based on the 2G GSM system, within the scope of the International Telecommunication Union's International Mobile Telecommunications-2000, hence the name 3GPP.[3] It should not be confused with 3rd Generation Partnership Project 2 (3GPP2), which developed a competing 3G system, CDMA2000.
[4]The 3GPP administrative support team (known as the "Mobile Competence Centre") is located at the European Telecommunications Standards Institute headquarters in the Sophia Antipolis technology park in France.[5]The seven 3GPP Organizational Partners are from Asia, Europe and North America. Their aim is to determine the general policy
and strategy of 3GPP and perform the following tasks:The approval and maintenance of the 3GPP scope;The maintenance of the Partnership Project Description;Take the decision to create or cease a Technical Specification Groups, and approve their scope and terms of reference;The approval of Organizational Partner funding requirements;The
allocation of human and financial resources provided by the Organizational Partners to the Project Co-ordination Group;Act as a body of appeal on procedural matters referred to them.Together with the Market Representation Partners (MRPs) perform the following tasks:The maintenance of the Partnership Project Agreement;The approval of
applications for 3GPP partnership;Take the decision against a possible dissolution of 3GPP.The Organizational Partners are:[6]Organizational PartnersOrganizationCountry/regionWebsiteAssociation of Radio Industries and Businesses (ARIB)JapanARIBAlliance for Telecommunications Industry Solutions (ATIS)USAATISChina Communications
Standards Association (CCSA)ChinaCCSAEuropean Telecommunications Standards Institute (ETSI)EuropeETSITelecommunications Standards Development Society (TSDSI)IndiaTSDSITelecommunications Technology Association (TTA)South KoreaTTATelecommunication Technology Committee (TTC)JapanTTCThe 3GPP Organizational Partners can
invite a Market Representation Partner to 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 January2025[update], the Market Representation Partners are:[6]Market Representation PartnersOrganizationWebsite5G-ACIA Automotive Association Americas Networking Alliance (5GDNA) Smart Network and
Services Industry Association (6G-IA) Slicing Association (5GSA) Media Action Group (5G-MAG) Edge Computing Consortium (AECC) India Forum Operators Association of India (COAI) Society of Automotive Engineers (CSAE) //ctia.org/Global Satellite Operators Association (GSOA) Certification Forum (GCF) mobile Suppliers Association (GSA)
//www.gsma.com/IPV6 Forum Generation Mobile Networks (NGMN) Safety Communication Europe (PSCE) Forum Cell Forum //tcca.info/TD Industry Alliance Broadband Alliance standards are structured as Releases. Discussion of 3GPP thus frequently refers to the functionality in one release or another.Version[7]Released[8]InfoPhase 11992GSM
FeaturesPhase 21995GSM Features, EFR Codec,Release 961997 Q1GSM Features, 14.4kbit/s User Data Rate,Release 971998 Q1GSM Features, GPRSRelease 981999 Q1GSM Features, AMR codec, EDGE, GPRS for PCS1900Release 992000 Q1Specified the first UMTS 3G networks, incorporating a CDMA air interface[9]Release 42001 Q2O0riginally
called the Release 2000 added features including an all-IP Core Network[10]Release 52002 QlIntroduced IMS and HSDPA[11]Release 62004 Q4Integrated operation with Wireless LAN networks and adds HSUPA, MBMS, enhancements to IMS such as Push to Talk over Cellular (PoC), GAN[12]Release 72007 Q4Focuses 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 82008 Q4First
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 92009 Q4SAES Enhancements, WiMAX and LTE/UMTS Interoperability. Dual-Cell HSDPA with MIMO, Dual-Cell HSUPA. LTE HeNB. Evolved multimedia broadcast
and multicast service (eMBMS).Release 102011 Q1LTE Advanced fulfilling IMT Advanced 4G requirements. Backwards compatible with release 8 (LTE). Multi-Cell HSDPA (4 carriers).Release 112012 Q3Advanced 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 122015 Q1Enhanced 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 132016 Q1LTE-Advanced Pro. LTE in unlicensed, LTE enhancements for Machine-Type Communication. Elevation Beamforming / Full-Dimension MIMO, Indoor
positioning.[15]Release 142017 Q2Energy 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 152018 Q2First 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 162020 Q3The 5G System Phase 2: 5G enhancements, NR-based access to unlicensed spectrum (NR-U), Satellite access[18]Release 172022
Q1TSG 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 71GHz.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 182023 Q45G-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 Q45G-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.WGShorthandScopeSpecificationsRAN WG1RAN1Radio Layer 1 (Physical layer)List of specsRAN WG2RAN2Radio Layer 2 and Radio Layer 3 Radio Resource ControlList of specsRAN WG3RAN3UTRAN, E-UTRAN,
NG-RAN architecture and related network interfacesList of specsRAN WG4RAN4Radio performance and protocol aspectsList of specsRAN WG5RAN5Mobile terminal conformance testingList of specsSA (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.WGShorthandScopeSpecificationsSA WG1SA1ServicesList of specsSA WG2SA2ArchitectureList of specsSA WG3SA3SecurityList of specsSA WG4SA4CodecList of specsSA WG5SA5Management, Orchestration and ChargingList of specsSA WG6SA6Application Enablement and Critical
Communication ApplicationsList of specsCT (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.WGShorthandScopeSpecificationsCT WG1CT1User Equipment Core Network protocolsList of specsCT WG2CT2closedCT
WG3CT3Interworking with external networksList of specsCT WG4CT4Core Network ProtocolsList of specsCT WG5CT5closedCT WG6CT6Smart Card Application AspectsList of specsGERAN (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, RANG6. RANG 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 I.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 generationsUniversal Mobile Telecommunications System (UMTS)3GPP Long Term EvolutionEvolution to 3GIP Multimedia
Subsystem3GP3GPP2 The 3GPP's counterpart in the CDMA2000 sphere.GSM servicesLoRaWANTelecoms & Internet converged Services & Protocols for Advanced Networks (TISPAN)Open Mobile AllianceService data adaptation protocolService layerEuropean 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, 1316 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 I.1303GPP website3GPP Standards List of Acronyms & Terminology3GPP freely published, detailed technical specifications3GPP releases
descriptionsETSI GSM UMTS 3GPP Numbering Cross ReferenceTS/TRspecification numberingTool for visualizing multiple inter-related 3gpp standardsTool for visualizing, decoding, encoding network protocol messages defined by 3gppLTE-3GPP.info: online 3GPP messages decoder fully supporting Rel.15Retrieved from " 5Multimedia file format
families3GPFilename extension.3gp, .3gppInternet mediatypevideo/3gpp, audio/3gppUniform Type Identifier(UTI)public.3gppDevelopedby3GPPInitial release4April 2003; 22 years ago(2003-04-04)[1]Latest release17.0.0[1]7April 2022; 3 years ago(2022-04-07) Type of formatContainer formatContainerforaudio, video, textExtendedfromMPEG-4 Part
120pen format?YesFree format?No3G2Filename extension.3g2, .3gp2, .3gpp2Internet mediatypevideo/3gpp2, audio/3gpp2Uniform Type Identifier(UTI)public.3gpp2Developedby3GPP2Initial releaseJanuary2004; 21years ago(2004-01)[2]Latest releaseC.S0050-B v1.0[2]September2024; 8months ago(2024-09) Type of formatContainer
formatContainerforaudio, video, textExtendedfromMPEG-4 Part 120pen format?YesFree format?yes3GP (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][4]
[51[6]13G2 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 .3gp3GPP2 file format was designed for CDMA-based phones and may have the filename extension .3g2Some 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 portalComparison of (audio/video) container formatsSIF (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
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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
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(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][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 .3gp3GPP2 file format was designed for CDMA-based phones and may have the filename extension .3g2Some 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
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giants are incorporating Linux into their main operating system in one way or the other. Microsoft addedWSLg on Windows 10 with GUI app supportwhereas Google introduced Linux on Chromebooks in 2018 and nicknamed it Project Crostini. So far, Chrome OS has received support forGPU acceleration and microphone in Linux on Chromebook, USB
devices, and sound. And now Linux is out of beta on ChromeOS. On that note, lets go ahead and learn how to run Linux on a Chromebook in 2023. To make it clear, all Chromebooks launched in 2019 and going forward will have support for Linux. And yes, it includesschool-issued Chromebookstoo. That said, school administrators can still disable
Linux support from their end. If such is the case with your Chromebook then contact your school administrator to remove the restriction. Other than that, you dont have to move your Chromebook to Developer mode or any other channel. Linux support is already present in the stable channel. Also, you can install Linux on ARM-based Chromebooks too
so no worries on this front. 1. First off, open the Settings page byclicking on the cogwheel iconin the Quick Settings panel. 2. Next,click on Advanced in the left pane and expand the menu. After that, click on Developers. If you have a school-issued Chromebook and the Developers menu is not available then contact your school administrator. 3. Once
you are in the Developers menu, click on Turn on next to the Linux development environment (Beta) section. 4. A setup dialog will open up. Now,click on the Install buttonand proceed ahead to run Linux on your Chromebook. 5. On the next page, enter your desired username for Linux and select Customised to choosehow much disk spaceyou want for
Linux. I have total internal storage of 64GB so I have allotted 25GB. If you have a larger storage capacity and want to play games or develop programs on Linux, you should extend the storage even further. 6. It willtake a few minutesto install Linux on your Chromebook. After the installation is done, you can run Linux and start using the Linux
Terminal on your Chromebook. You will find the Terminal app inside the launcher. 1. Before using Linux apps on a Chromebook, you should first update the Linux build to the latest version. As a good Linux practice, you should execute the below command in the Terminal as it will update all packages and dependencies. Just copy and paste the
command in the Terminal window. sudo apt update && sudo apt upgrade -y 2. Once Linux is updated on your Chromebook, you can go ahead and install an app. For example, we installed the GIMP image editor on our Chromebook and the installation went through without a hitch. To find more such apps, you can follow our list of thebest Linux apps
for Chromebooks. We have included detailed instructions for installation. Post-installation, you will find Linux apps inside the launcher. 1. Now that you have successfully run Linux on your Chromebook, you must know that Chrome OS and Linux have different file systems. So toaccess the local folders and files on Linux apps, you will have to move the
files from Downloads to the Linux files section. 2. In case, youdont want to move the filesto the Linux section all the time then right-click on Downloads and click on Share with Linux. Now, all files and folders under Downloads will be available to Linux apps. 3. You canaccess Downloadsfrom the below path directory. You can right-click on Downloads
to add to the bookmark section. From now onwards, within Linux apps, you dont have to manually navigate to the Downloads folder. mnt/chromeos/MyFiles/Downloads 4. You can also set up Wine torun Windows 10 apps on your Chromebook. 5. In addition, you caninstall Steam on your Chromebook,play Minecraft in Chrome OS, and do a lot more, all
thanks to Linux support on Chrome OS.
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