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Abstract
This document contains comments on the draft for the update to the IEEE Standards Association (SA) position statement “Intelligent Spectrum Allocation and Management”.
This document is based on the 18-22-0087-08 document.





IEEE Standards Association Position Statement
Intelligent Spectrum Allocation and Management

Introduction
The IEEE Standards Association (IEEE-SA) supports the position that spectrum allocation and management is needed for both licensed and license-exempt technologies to meet the explosive growth in the demand for wireless communication and emerging new applications, such as wireless sensing. 
The IEEE-SA, through its participants, is a major contributor to the standardization of leading wireless technologies. IEEE-SA participants develop wireless standards such as the IEEE 802.111 Wireless LAN (WLAN) family of standards (inclusive of technologies known as Wi-Fi,2 Wi-Fi HaLow2 and WiGig,3) and IEEE 802.15.44 Low-Rate Wireless Networks (inclusive of ISA1005, WiSUN6, Ultra-Wideband (UWB) and Zigbee7), which primarily use license-exempt spectrum.

Spectrum Allocation and Management The IEEE Standards Association (IEEE-SA) Organizationl Unit oversees the development of technical standards, some of which specify the key global technologies using license-exempt spectrum globally. The IEEE-SA volunteer technical standards contributors are major contributors to the published standards incorporating leading wireless technologies. IEEE-SA supports the position that spectrum allocation and management is needed for both licensed and license-exempt technologies to meet the explosive growth in the demand for wireless communication and sensing.
Participants in the IEEE 802.11 Wireless LAN (WLAN) Working Group and IEEE 802.15 Wireless Speciality Networks (WSN) Working Group develop wireless standards for license-exempt spectrum. While the former has reached wide fame under the brand-name Wi-Fi, the latter is sometimes grouped with Ultra-Wide Band (UWB) and is used by numerous consortiums supporting applications ranging from sensing, to agriculture, to car keys. IEEE 802 wireless technologies are used in every market segment where there is a need for connectivity and communication, whether it is between humans and humans, humans and devices or devices and devices. WLAN and WSN provide flexible buildings blocks that can be easily combined to form larger systems, or be used inside of, as a complement to or side-by-side with already existing connectivity infrastructure.
PMain priorities for IEEE 802 wireless technologies in spectrum policy
	1. Spectrum policies, at both local, regionalregional, and global levels, should permit a multiplicity of uses and users, in so far as possible. Allocation and management strategies should be oriented towards shared spectrum, where many users are encouraged to co-exist and provide socially and economically beneficial services to communities. As spectrum is becoming increasingly scarce, policies towards flexible sharing and maximal efficient utilization of spectrum are not only critical but inevitable.      
 2. License-exempt shared spectrum technologies are an important part of both industrial and citizen-oriented networking ecosystems world-wide today. To further increase socioeconomic benefits offered by license-exempt technologies, to expand and scale existing services and further enable innovative applications and use-cases of tomorrow, more spectrum resources should be allocated on a licence-exempt basis.

To protect fair sharing of scarce spectrum resources, technology neutrality principles, and, where applicable,  potentially the exclusive access rights of incumbent spectrum owners, three levels of coexistence management are necessary in license-exempt shared spectrum allocations:

a) To allow for multiple use of the same spectrum at a given location, spectrum resources are shared by same technology or even cross technology user devices in a fair fashion enabled by channel access mechanisms such as contention-based protocols. 	Comment by Stanley, Dorothy: Not clear what the real difference is between these 2 bullets. Example of contention based protocols? “multiple use” and “coexist in the same spectrum”? What does “cross technology” really mean?
b) To enable various technologies to coexist in the same spectrum and to enable future evolution through new developments, the license-exempt shared spectrum is shared through appropriate means by different technologies such as those based on IEEE 802.11 and 802.15 and technologies developed by other organizations, like 3GPP. 
c) A license-exempt band mightay be allocated to an incumbent user. In these cases, the license-exempt regulatory requirements are designed in a way to protect the incumbent services from harmful interference. This provides a foundation for efficient spectrum utilization as it does not require re-farming of the spectrum and migration of incumbent services to other bands as spectrum is already scarce. 
		
 3.  In terms of global spectrum management, we would like to specifically highlight that availability of the full 6 GHz band (i.e., 5925-7125 MHz) for license-exempt shared use is critical to IEEE 802 technologies to expand existing applications and services in support of ever increasing demand and to enable development and deployment of new applications and services in the coming years, and hence contribute further to the societal benefits. 
The increasing demands for wireless spectrum can also be met by introducing flexibility into the use of lightly used spectrum. This includes spectrum that is being used sparsely on a geographic basis (i.e., only used in certain specific locations) or temporally. 


 4. We also wish to highlight the changing conditions in the sub-1GHz bands. As previous incumbents in these bands are developing ever more effective ways of utilizing pre-existing allocations, license-exempt operation in these bands will enable a dynamic space for social and economic utility.	Comment by Amelia Andersdotter: To be considered further.	Comment by Stanley, Dorothy: Suggest deleting. Not clear what the point is. Or revise.

A proud history of standards development and success for the networked society	Comment by Stanley, Dorothy: Delete
add more stuff? delete above?
Current and future state of IEEE 802 wireless technology development
Significant economic value is provided by IEEE 802 based systems today. Wi-Fi Technology, based on the IEEE 802.11 standard, has an estimated 18 billion devices deployed world-wide, with 4,4 billion device shipments annually[footnoteRef:1]. The increasing use of IEEE 802.15 devices in the smartphone and consumer automotive spaces, puts forecasts that overat more than 1 billion UWB-enabled devices will be shipped annually worldwide by 2025[footnoteRef:2]. IEEE 802 wireless technologies are deployed around the world.  [1: 	Wi-Fi Alliance: Value of Wi-Fi. Available online [accessed: 12 December 2022]]  [2: 	FiRa Consortium: Unleashing the Potential of UWB: Regulatory considerations, August 2022. Available online [accessed: 12 December 2022]] 

Today, these technologies are integral part of network accesshuman life and have changed the way the world operates, communicatescommunicates, and conducts business,  benefiting billions of people every day. 

Today, Wi-Fi networks are an essential part of the human connectivity deployed in residential, enterprise/office, airport/trains stations, venues, commercial and industrial and IoT domains. An array of industries including, eE-health, eEducation, aAutomotive and transportation, gaming and sport, consumer electronic, municipal IoT, community Wi-Fi and initiatives to connect the unconnecteds [more TBD] now relies on IEEE 802.11 and Wi-Fi technologies.  
IEEE Std 802.11ax-2021[Ref TBD] standard supports operation in the 5925-7125 MHz band, and hundreds of millions of products based on this standard (Wi-Fi 6E) are already in the market globally are seeing significant adoption where regulations permit deployment. A new generation of IEEE 802.11 technologies, currently under development in the IEEE P802.11be amendment, will continue to enhance determinism, throughput, efficiency, reliability, and low latency and improve spectrum co-existence capacities by introducing wider 320MHz channel bandwidths. Contiguous bandwidths in the 6 GHz band accommodating multiple wide channel bandwidth  key in success of next generation IEEE 802 technologies to achieve the promised performance.are
Technologies developed under the auspices of IEEE SA's standardization activities also enable connectivity in underserved communities by efficiently using spectrum made available. 

Ultra-wide band (UWB) technologies and IoT sensor networks are embedded in an increasing number of devices, from automotive vehicles, to industrial equipment to body implants, all improving humanity's capacity to deal with challenges ranging from manufacturing and safety to human health. These technologies all use license-exempt spectrum to co-exist not just within our own ecosystem but also pre-existing spectrum users.
The IEEE SA, given its history of being a neutral and collaborative standards development organization, has long facilitated the development spectrum sharing technologies that are standardized across industry. 

IEEE Std 802.11ax-2021[Ref TBD] standard supports operation in the 5925-7125 MHz band, and thousands of products based on this standard (Wi-Fi 6E) are already in the market globally are seeing significant adoption where regulations permit deployment. A new generation of IEEE 802.11 technologies, currently under development in the IEEE P802.11be amendment, will continue to enhance determinism, throughput, efficiency, reliability, and low latency and improve spectrum co-existence capacities by introducing wider 320MHz channel bandwidths. contiguous bandwidths in the 6 GHz band accommodating multiple wide channel bandwidth is key in success of next generation IEEE 802 technologies to achieve the promised performance.
TMeanwhile, the IEEE Std 802.15.4-2020[footnoteRef:3] standard supports operation in the 6425-7025 MHz and 7025-7125 MHz bands and is expanding the use of radio determination, position tracking and tracking and data collection. Ultra-wide band (UWB) technologies and IoT sensor networks are embedded in an increasing number of devices, from automotive vehicles to industrial equipment to body implants, to deal with challenges ranging from manufacturing efficiency and safety to human health. These technologies all use license-exempt spectrum to co-exist with pre-existing spectrum users. [3: 	“IEEE Standard for Low-Rate Wireless Networks--Amendment 1: Enhanced Ultra Wideband (UWB) Physical Layers (PHYs) and Associated Ranging Techniques,” in IEEE Std 802.15.4z-2020 (Amendment to IEEE Std 802.15.4-2020), vol., no., pp.1-174, 25 Aug. 2020, doi: 10.1109/IEEESTD.2020.9179124.] 

With recent regulatory developments, UWB has come to be widely deployed in consumer devices such as smartphones and laptops, and increasingly in other consumer devices such as automotive vehicles.  IEEE Std 802.15.6-2012[footnoteRef:4], a standard for short range, wireless communication in the vicinity of, or inside, a human body (but not limited to humans) uses the same bands and channels and is approved by national medical and/or regulatory authorities for applications including medical wireless body area network (BAN). [4: ] 

IEEE 802 wireless technologies are developed and designed for co-existenceing
New proposal: IEEE 802 wireless technologies are designed not to cause any harmful interference with other incumbent users in bands where they operate. The sOur standards development process takes aim not just atconsiders both regulatory minimum requirements for interference mitigation and , but to be actively worksing on better improved co-existence mechanisms. Indeed, IEEE 802 is at the forefront of ensuring that a ubiquitous, wireless technological infrastructure can be shared by many technologies and actors. The technologies developed in the IEEE 802 group have not just implemented existing regulations, but enabled regulations to change in ways that opened up more opportunities for social and economic welfare. 
IEEE 802.19 Wireless Coexistence Working Group (WG) has previously completed work in sub-1GHz[footnoteRef:5] and for automotive use scenarios,[footnoteRef:6] as well as for individual standards amendments developed in the IEEE 802.11 and .15 Working Groups. Additional work is undertaken within the Working Groups, such as the Co-existence Standing Committee of IEEE 802.11 which follows co-existence studies at the ISO and ETSI levels. [5: 	"IEEE Recommended Practice for Local and Metropolitan Area Networks--Part 19: Coexistence Methods for IEEE 802.11 and IEEE 802.15.4 Based Systems Operating in the Sub-1 GHz Frequency Bands," in IEEE Std 802.19.3-2021 , vol., no., pp.1-79, 26 April 2021, doi: 10.1109/IEEESTD.2021.9416944.]  [6: 	Proceedings from Automotive Study Group in IEEE 802.19. Available online [accessed: 2022-12-16]] 

UWB operates with very low risk of causing interference to other services, due to the extremely low transmit power levels, low activity factors, and other technical characteristics, which support high spectral reuse factors and effective sharing on the spectrum. IEEE 802.11 technologies make use of back-off mechanisms to ensure that a channel is clear before attempting transmission. 
The increasing demands for wireless spectrum should also be met by introducing flexibility into the use of lightly used spectrum. This includes spectrum that is being used sparsely on a geographic basis (i.e., only used in certain specific locations) or temporally. 
A solid vision for social and economic development through flexible spectrum management
Technologies which are designed to use license-exempt or shared spectrum have made a tremendous positive impact on the world and will continue to benefit humanity profoundly in the years to come. In heavily regulated environments such as spectrum management, these benefits can only be realized with a solid vision from regulators and governments to include as many users and entities as possible in a technical environment that provides a maximal amount of flexibility for those users and entities.
The IEEE-SA has an important role to play in the development of intelligent spectrum allocation and management based upon transparent, standardized rules that also account for incumbent users.


How can I find more information?

For more comprehensive information on specific use-cases and applications of IEEE 802 wireless technologies in the field, many industry consortia and business organisations exist that develop and describe deployment scenarios. Depending on your interest, you may wish to seek further information on IEEE 802 wireless technologies by consulting either of the following organisations:	Comment by Stanley, Dorothy: I don’t think this list belongs in a Position statement. We should think about ways to make it available – perhaps lists of related SDOs on individual WG web pages?

	Name of organisation
	Website
	IEEE 802 relevancy
	Activity Area

	Wi-Fi Alliance (WFA)
	https://www.wi-fi.org/
	IEEE 802.11, including 802.11ah
	Access network deployments in home and enterprise environments, certification of devices destined for these purposes with respect to interoperability, security and functionality. Marketing and industry research activities.

	UWB Alliance
	https://uwballiance.org/
	IEEE 802.15.4
	Marketing and industry research activities with a view to understanding the current and future uses of ultra-wide band technologies.

	Car Connectivity Consortium (CCC)
	https://carconnectivity.org/ 
	IEEE 802.15.4
	Communication between car and consumer electronics, certification of such devices with respect to interoperability and security.

	Connectivity Standards Alliance (CSA-IOT)
	https://csa-iot.org/
	IEEE 802.15.4
	Development of middleware and certification for home and industry use-cases with respect to interoperability, etc.

	FiRa Consortium
	https://www.firaconsortium.org/
	IEEE 802.15.4
	Development and certification of precise location technologies in consumer use-cases like payments, electricity measurements, locating devices, etc.

	omlox
	https://omlox.com/
	IEEE 802.15.4
	Development and certification of precise location technologies in professional use-cases like factories, logistics managements, etc.

	Thread Group
	https://www.threadgroup.org/
	IEEE 802.11, IEEE 802.15.4
	Internet of things connectivity protocols development, use-cases.

	‍Wireless Broadband Alliance (WBA)
	https://wballiance.com/
	IEEE 802.11
	Develops best practices and recommendations for network operators that use IEEE 802 technologies in their networks.

	Wi-SUN Alliance (Wi-SUN)
	https://wi-sun.org/
	IEEE 802.15.4
	Development and certification of measurement technologies usable for weather monitoring, agriculture, asset managements, amongst others.





The IEEE-SA has an important role to play in the development of intelligent spectrum allocation and management based upon transparent, standardized rules that also account for incumbent users.

This statement was developed by the IEEE Standards Association and represents the considered judgement of a group of IEEE standards participants with expertise in the subject field. The position taken by the IEEE Standards Association does not necessarily reflect the views of IEEE or its other Organizational Units.

ABOUT IEEE

The IEEE is the world’s largest professional association advancing innovation and technological excellence 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.

There are more than 420,000 IEEE members in more than 160 countries. IEEE publishes a third of the world’s technical literature in electrical engineering, computer science, and electronics, and is a leading developer of international standards that underpin many of today’s telecommunications, information technology, and power generation products and services.

ABOUT THE IEEE STANDARDS ASSOCIATION

The IEEE Standards Association, a globally recognized standards-setting body within IEEE, develops consensus standards through an open process that engages industry and brings together a broad stakeholder community. IEEE standards set specifications and best practices based on current scientific and technological knowledge. The IEEE-SA has a portfolio of over 1,250 active standards and over 650 standards under development. For more information visit http://standards.ieee.org.
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