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The IEEE Standards Association submits these comments in response to the Notice of Inquiry (NOI) in the above-referenced proceeding in which the Federal Communications Commission (FCC) proposes rules regarding use Mid Band Spectrum between 3.7 and 24GHz.  
IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity. IEEE and its members inspire a global community to innovate for a better tomorrow through its highly-cited publications, conferences, technology standards, and professional and educational activities. IEEE is the trusted “voice” for engineering, computing, and technology information around the globe.
The IEEE Standards Association (IEEE-SA), an organizational unit of the IEEE, is a leading developer of industry standards, with an active portfolio of more than  1,900 standards and projects under development. The development of IEEE standards provides the means for technological development to reach the global marketplace. The standards produced by IEEE are known for achieving high levels of technical excellence and broad applicability
Introduction
The IEEE-SA commends the FCC regarding its steps to facilitate access to spectrum and its efforts to examine the frequencies between 3.7 GHz and 24 GHz via the process of determining whether spectrum in this range can be made available for wireless broadband use and exploring various options for doing so. 

The IEEE-SA is a major contributor to technologies used in conjunction with technologies developed by other wireless standard development organizations. In addition, the IEEE-SA develops wireless standards for various applications such as the IEEE 802.11 family of standards (sometimes known as WiFi) and IEEE Standard 802.15.4 (sometimes known as Zigbee), which primarily use unlicensed spectrum. The number of 802.11 enabled devices shipped exceeds 15 billion and by 2019 the number of 802.15.4 enabled devices are expected to reach 2.1 billion from a base of about 500 million.
 This high uptake of 802 enabled wireless devices demonstrates the importance of adequate unlicensed spectrum as a driver for innovation and economic growth. 
As a respected standards development body that develops global standards which help enable the evolution of communications systems and corresponding enabling technologies, the IEEE-SA supports making more spectrum available for both licensed and unlicensed technologies to meet data demand growth, the proliferation of connected devices and to foster innovation. Furthermore, contiguous wideband spectrum is needed for both licensed and unlicensed technologies to economically meet data demand growth.
 

More contiguously allocated spectrum is needed for both licensed and unlicensed technologies to meet data demand growth
 

Data traffic continues to grow exponentially. According to the 2017 Cisco Visual Networking Index (VNI) report
, data originating on mobile and other wireless devices will continue to outpace traffic generated from wired devices.  In 2016, wireless originated traffic accounted for 49% of total global device traffic. This traffic was primarily split between Wi-Fi (41%) and cellular (8%) technologies.  By 2021, Wi-Fi and cellular are expected to account for 63% of the device originated traffic. In particular, between 2016 and 2021, various video applications will continue to drive data traffic significantly. Data points from the VNI report include:

 

· Live video is expected to grow 15 times 

· Video surveillance will grow seven-fold

· Consumer Video on Demand (VoD) will nearly double

In addition, the emerging areas of Virtual Reality and Augmented Reality are expected to add to the data growth. These are highly data intensive applications and are expected to use wireless access either on the street or within buildings. 

To address this data growth, more spectrum (both licensed and unlicensed) needs to be made available.  Standards bodies are specifying radio systems with increasingly wider component carriers to address the increasing demand for data throughput, which requires equipment with wide band and contiguous radio front ends. This philosophy is being reflected in standards such as 5G-NR, IEEE 802.11ac and IEEE P802.11ax, which are specifying individual channels up to 100 MHz in the case of 5G-NR and 160 MHz in the case of the IEEE 802.11 standards. In a given geographic location, multiple network operators or multiple access point devices may require simultaneous access to these wideband channels.   To meet these demands, it is critical to provide wide swaths of contiguous spectrum that can be exploited by these next-generation broadband wireless radio systems.  
The three proposed bands for flexible access (3.7-4.2 GHz, 5.925-6.425 GHz and 6.425-7.125 GHz) meet the above stated criteria for contiguous spectrum.  The 3.7-4.2 GHz band is immediately adjacent to the Priority Access Licenses, part of the Citizens Broadband Radio Services band which the FCC established in 2016. Any further allocation or partitioning of this band should take into account the bandwidth of the potential wireless radio systems that are expected to operate in the band.  In a similar manner, the 5.925-6.425 GHz and 6.425-7.125 GHz bands are adjacent to the existing Unlicensed National Information Infrastructure (U-NII)
 bands, and therefore, are particularly well suited to support the IEEE 802.11 ecosystem.  The IEEE-SA supports extension of unlicensed operation to the 5.925-6.425 GHz and 6.425-7.125 GHz bands for implementation of next generation IEEE 802.11 standards.   
Support for spectrum innovation
As stated in the NOI, the proposed bands have existing services including Fixed Satellite Service (FSS) for consumer and business use.   Broadcasting-Satellite Service (BSS) in these frequency ranges are used to provide television programming to homes.  Much of the spectrum used by the non-federal FSS and BSS is shared with the terrestrial Fixed Service (FS).  Federal agencies also operate satellites for weather forecasting, earth imaging, and defense purposes.

The IEEE-SA recognizes that addressing coexistence issues relative to existing microwave and satellite systems will enable innovative uses of valuable spectrum. The IEEE-SA supports the development of standardized technologies and systems that can coexist with incumbent uses of the spectrum. The IEEE-SA stands ready to provide its organizational expertise, including its technical and operational support capabilities. This includes using the IEEE-SA registry expertise to help manage and maintain the geolocation database; as well as any other related registries in this space.

Conclusion

As the FCC progresses its work in exploring potential opportunities in the mid-range bands allocated for exclusive non-federal use and for shared federal and non-federal use, the IEEE-SA applauds these efforts noting the importance of making abundant spectrum available and the criticality of making the spectrum contiguous to accommodate the newer wideband radios. It also supports the use of the 5.925-6.425 GHz and 6.425-7.125 GHz band allocations for unlicensed operation. The IEEE-SA recognizes the coexistence challenges and supports collaborative efforts to address these challenges. The IEEE-SA looks forward to supporting the future of spectrum innovation by offering the technical expertise of its standards communities and its business operations expertise, as well as through its global collaborative, consensus-building platforms.

� 802.11 device shipment - WiFi Alliance; 802.15.4 device forecast - Telecompetitor report.
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