Frequency Band De-licensing for the Proliferation of Wi-Fi 
Summary of Recommendations
This group would like to recommend that:

a. Like in other countries more frequencies, particularly in the 5-6 GHz band, should be un-licensed for WLAN use. Specifically the 5.15-5.35 GHz, and 5.725-5.825 GHz  should be considered for de-licensing 
b. TV White Space (470- 582 Mhz) available with Doordarshan under Ministry of I&B should be un-licensed and be used as part of a mesh network with existing connectivity media until NOFN/BharatNet is completed 
Background
In India the 27MHz band (Citizen Band) and the Wi-Fi range of 2.4 GHz and the 5.8 GHz range are unlicensed today. 

It is an acknowledged fact that, Community Wireless Networks operating using unlicensed frequencies can facilitate initiatives like telemedicine, e-governance, e-commerce, e-learning, and telephony service through Voice over Internet Protocol (VoIP) thus serving the unreached at a much lower cost. However, both bands (2.4 GHz and 5.8 GHz) are highly congested thanks to ISPs shifting to these unlicensed bands. Additionally, equipment available for use in the 5GHz band use a large spectrum range and consequently alternative solutions from the limited other options available compromise the quality of service that can be provided and also restrict expansion in band.
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The NTP 2012 recognized the need for more un-licensed spectrum release.

In other countries, this problem has been recognized and suitable measures have been taken. Following the recommendations of the World Telecommunications Conference (WRC) in 2003, US, UK and Canada unlicensed spectrum in the 5-6 GHz range. The FCC subsequently de-licensed the 5.15-5.35 GHz and 5.725-5.825 GHz frequencies and also added 5.47-5.725 GHz to the unlicensed NII band. 

In March 2003, EU advised its member states to de-license the 2.4 GHz and 5 GHz bands to administer public communication networks and services. The 433-434 MHz band has been unlicensed in Australia, Singapore, Malaysia, the European Union, and New Zealand

In Brazil, the TPC use in 5.150–5.725 GHz band is optional. DFS is required only in 5.470–5.725 GHz band. The MIIT in China has expanded and allowed channels to be de-licensed as of Dec 31 2012 to add UNII-1, 5150 ~ 5250 GHz, UNII-2, 5250 ~ 5350 GHz (DFS/TPC).
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Measures and Solutions

Many industry bodies and advocacy groups in India have specific requests for unlicensed spectrum 
The requests cover candidate bands including, 433-434 MHz, more bands in sub-1 GHz, more slots under the 2.4 GHz, 1880-1900 MHz, 5.15-5.35 GHz, and 5.725-5.825 GHz. Like in other countries more frequencies in the 5-6 GHz band could be un-licensed for WLAN use and many channels where only indoor use is permitted could be changed to cover indoors and outdoors.

It is also recommended that TV White Space available with Doordarshan be un-licensed as well. TV White Space 470- 582 Mhz- An alternative for large area Wi-Fi Hotspot. White Space refers to the unused broadcasting frequencies in the wireless spectrum. Television networks leave gaps between channels for buffering purposes, and this space in the wireless spectrum is similar to what is used for 4G and so it can be used to deliver widespread broadband internet.  When analog TV channels switched to digital and when some broadcasters stopped their transmission, spectrum bands became available in various channels at different geographic locations. These spectrum holes are called as white spaces. The amount of white spaces available in countries such as US, UK, and Japan varies depending on the geographical locations. 
In the US and the UK, regulators (FCC and Ofcom respectively) have permitted devices to make use of “white spaces” as a “secondary users” without causing interference to the “primary”, i.e., the TV broadcasting on a “license-exempt” basis. Low power license exempt operation on a “secondary basis” has been followed by FCC where the regulators would like to optimally utilize the spectrum which is otherwise utilized fully earlier for analog transmission, but now is part of “white spaces” due to the Digital Dividend. IIT Bombay conducted an empirical study on availability of vacant channels in the UHF TV transmission. They found that out of the 15 UHF TV channels (470-590 MHz), the average number of TV channels available for secondary usage is above 14 (112MHz), hence an ample amount of room is available for bandwidth utilization, as analog TV channels switched to digital  and also some broadcasters stopped their transmission.
This white space can be utilized as a mesh network connecting back to the fibre in order to cover a wider area under wireless internet propagation.  Currently, the Department of Telecom has decided not to allocate 470-582 MHz spectrum band for commercial deployment of TV White Space (TVWS) technology. The DoT is also of the view that this spectrum band should not be de-licensed and that the Centre will decide on the pricing for this spectrum in the future.
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Note 1: there are additional regional variations for countries including Australia, Brazil, China, Israel, Korea, Singapore, South Africa, Turkey, etc. Additionally Japan
has access to some channels below 5180 MHz.

Note 2: DFs = Dynamic Frequency Selection; TPC = Transmit Power Control; SRD = Short Range Devices 25 mW max power.
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Unlicensed Frequency

Application/Specifications

Ranges in India

50-200 kHz Very low power devices

13553-13567 kHz Very low power radio frequency devices, indoor only

26.957 MHz-27.283 MHz | Low power wireless equipment (max. Effective Radiated Power of 5 watts)

335 MHz Low power wireless equipment for the remote control of cranes

402-405 MHz Medical RF wireless devices (max. radiated power of 25 microwatt) with
channel emission band width within 300 kHz

865-867 MHz Low power wireless device (max. transmitter power of 1 watt-4 watts
Effective Radiated Power) with 200 kHz carrier bandwidth

865 MHz - 867 MHz Radio Frequency Identification Devices (RFID) (MTP of 1 watt-4 watts

ERP) with 200 kHz carrier band width

2400 MHz - 2483.5 MHz

Low power wireless equipment (e.g. Wi-Fi) (max. transmitter output power
of 1 watt-4 watts ERP) with spectrum spread of 10 MHz or higher

5150 MHz-5350 MHz

Low power equipment for Wireless Access Systems (max. mean Effective
Isotropic Radiated Power of 200 mW and max. mean Effective Isotropic
Radiated Power density of 10 mW/MHz in any 1 MHz bandwidth) indoor
only

5725 MHz-5825 MHz

Low power equipment for Wireless Access Systems (MMEIRP of 200 mW
and MMEIRP density of 10 mW/MHz in any 1 MHz bandwidth) indoor
only

5825 MHz- 5875 MHz

Low power equipment (MTOP of 1 watt-4 watts ERPower) with spectrum
spread of 10 MHz or higher
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