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Dear Colleagues, 
 
The undersigned companies, representing an important cross-section of the world’s leading silicon 
vendors, system manufacturers, and application providers, welcome the opportunity to comment on PTS’ 
spectrum strategy. In particular, the undersigned companies would like to provide input for Sweden’s 
deliberations concerning the 6425-7025 MHz and 7025-7125 MHz bands under Agenda Item (AI) 1.2 
for the next World Radiocommunication Conference 2023 (WRC-23). 
 
 
Executive summary 
 
We welcome the opportunity to comment on this timely review of PTS’s spectrum strategy. In the 
coming months, PTS is set to take a number of decisions on several topics, including preparing for WRC-
23, with a view to defining the positions that best defend national interests, at both CEPT and ITU levels. 
PTS is set to weigh the various interests in the upper 6 GHz band (6425-7125 MHz) and to decide about 
the future use of this spectrum. 
 
The undersigned companies respectfully ask PTS to support a European position of “No change” to the 
existing radio regulations for the 6425-7125 MHz band at WRC-23 and to consider making the 6425-
7125 MHz band available for usage by WAS/RLAN (wireless access systems/radio local access 
networks) on a licence-exempt basis. The justification for this request is explained in the sections below. 
 
More broadly, we believe that the principles – particularly the emphasis on sharing and diversity - 
established by PTS in 2014 to guide Sweden’s spectrum strategy are more relevant and important than 
ever. Today, modern technology and regulatory tools allow for greater adoption of local solutions, which 
can be tailored to the socio-economic characteristics of smaller geographic areas or the needs of 
particular organizations. Licence-exempt spectrum, which is inherently flexible by nature, can play a key 
role in delivering local solutions that efficiently meet local needs. 
 
 
Making the best use of the upper 6 GHz band (6425-7125 MHz) 
 
In this response, we have commented on each of the eight principles that underpin PTS’ spectrum 
strategy. These comments are focused on the usage of the upper 6 GHz band (6425-7125 MHz) and make 
the case for PTS to support “No Change” for this spectrum with respect to Agenda Item 1.2 of WRC-23. 
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Enable the development of radio-based electronic communication services and other services based 
on radio communication through sufficient availability of spectrum  
 
Sweden has some of the most extensive fast broadband coverage in Europe1. More than four in five 
(82%) of Sweden’s households are covered by FTTP (fibre-to-the-premises) networks. These high-
capacity fibre access networks need to be complemented by an equally performant wireless local 
connectivity solution to be economically viable and provide the envisioned user benefits.  
 
To realize the full potential of its extensive fibre infrastructure, Sweden needs to fully embrace Wi-Fi 6E 
(the version of Wi-Fi 6 that operates in the 6 GHz band), which is capable of delivering up to 9.6 Gbps 
and very low latency connectivity.  With Wi-Fi traffic doubling every three years and congestion 
increasing2, it is vital to ensure that Wi-Fi has access to adequate mid-band spectrum. 
 
With access to sufficient spectrum, Wi-Fi 6E can support a very wide range of demanding use cases and 
provide the capacity that businesses, public institutions, and consumers need. In the U.S., which was the 
first to open the full 1200 MHz of spectrum in the 6 GHz band for licence-exempt use, educational 
facilities and large public venues have already completed major deployments of Wi-Fi 6E. The 
University of Michigan, for instance, recently upgraded its campus network by installing 16,000 Wi-Fi 
6E access points, which allow students to enjoy untethered high-quality high-speed connectivity 
anywhere within the university premises. 
 
Wi-Fi 6E (and the forthcoming Wi-Fi 7 standard) need access to the full 1200 MHz in the 6 GHz band 
to utilize the full extent of their capabilities and support emerging innovative use cases. Opening only 
480 MHz of the 6 GHz band would mean that Wi-Fi networks in dense deployments would have to 
continue employing small channel bandwidths, as only one 320 MHz channel or three 160 MHz channels 
would be available. With access to the full 1200 MHz, a larger number of these wide channels could be 
accommodated significantly improving the performance available to each user. 
 
Wider channel bandwidths increase spectrum efficiency and deliver high-bandwidth applications and 
services while maintaining the ability to share spectrum with incumbents and other licence-exempt 
systems. A shortage of wider channels would have a detrimental impact on real-time video services and 
high-bandwidth immersive services, such as augmented reality, virtual reality, and extended reality 
(AR/VR/XR) services.  
 
Enterprise use cases (in manufacturing, education, healthcare, and other sectors) requiring different data 
rates, latencies, and quality of service within one deployment depend on the large number of channels 
and the diversity of channel widths (20/40/80/160/320 MHz) that become available with 1200 MHz of 
spectrum. Enterprises need to be able to allocate channels or groups of channels to different applications 
and services, depending on their quality-of-service requirements (e.g., data rate, latency, and 
availability).  
 
 
Promote sharing of all spectrum between different spectrum uses in the longer term  
 
We welcome PTS’ strategic objective to strengthen spectrum sharing. As technologies that are designed 
to share spectrum are gaining importance, regulators should facilitate shared use of spectrum whenever 
practical. To that end, the upper 6 GHz band should be made available on a licence-exempt basis, rather 
than a licensed basis, which would exclude most, if not all incumbent users and limit overall usage of 
the spectrum. 
 
Typically operating at low power and in licence-exempt spectrum, Wi-Fi has a long and robust track 
record of sharing spectrum with other technologies. The European Commission Implementing Decision 
(EU) 2021/1067 of 17 June 2021 relating to the operation of wireless services in the 5945-6425 MHz 
band was taken following extensive technical studies. These studies determined that low-power indoor 
and very low-power portable licence-exempt networks (e.g., Wi-Fi) can coexist with incumbent satellite 
and fixed services.  
 

	
1 Source: Digital Economy and Society Index 2022 Sweden 
2 Source: https://lp.assia-inc.com/hubfs/summit-v7.7.pdf  
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Whilst technical studies on the operation of 5G/IMT services in the upper 6 GHz band are ongoing, they 
will almost certainly conclude that incumbents in the upper 6 GHz band will need similar levels of 
protection as those in the lower 6 GHz band. Such requirements would allow licence-exempt networks 
(e.g., Wi-Fi) to operate in the band, but would make deployments of 5G/IMT networks commercially 
unviable. Removing all the fixed links from the upper 6 GHz band would be a costly process and would 
not resolve the issue of interference to satellites. 
 
The satellite industry is very concerned about potential interference from IMT services. Satellites 
typically cover large geographic areas, spanning multiple countries across one or more regions. To keep 
aggregate interference from IMT to satellites at an acceptably low level, the number of IMT base stations 
within the satellite footprint would have to be limited and strictly controlled. Even if this was possible, 
the effort and cost of coordinating IMT installations between different countries and regions and 
enforcing the limits on deployment would be enormous. 
 
In summary, low-power Wi-Fi can comfortably share the upper 6 GHz band with incumbent services, 
whereas commercially viable IMT services will almost certainly cause serious interference.  
 
Enable a diversity of spectrum uses  
 
Licence-exempt spectrum can be used by a variety of technologies, whereas licensing spectrum excludes 
most users and therefore undoubtedly reduces overall usage of the spectrum in question. In that sense, 
licensing spectrum reduces efficiency.  
 
Tellingly, licence-exempt services are hugely popular with consumers, partly because they enable the 
end-user to decide how to connect to broadband in their homes or public spaces. Indoors, Wi-Fi is the 
connectivity technology of choice. To penetrate building walls, 5G services need to consume high levels 
of power. As a result, connecting an indoor device to an outdoor base station will use a disproportionate 
amount of energy, while also resulting in shorter recharge cycles, increased battery wear, and additional 
electronic waste. 
 
Mobile networks in Germany delivered 5.2 million GB per MHz of spectrum allocated in 20213. By 
comparison, Wi-Fi, operating exclusively over 2.4 and 5 GHz during 2021, delivered approximately 167 
million GB4 per MHz per year, i.e., Wi-Fi used the available spectrum 32 times more efficiently than 
mobile networks.  
 
  
All spectrum uses shall, over the long term, exist in the most suitable frequency bands  
 
IMT (4G, 5G) and Wi-Fi are complementary technologies that work together to meet citizens’ and 
businesses’ connectivity needs. Regulators should ensure each of these technologies has access to 
sufficient and appropriate spectrum. While IMT technologies are designed to meet the connectivity needs 
of people moving around, Wi-Fi is designed to meet the connectivity needs of people within a single 
locality.  
 
Despite the enormous growth in Wi-Fi traffic over the past two decades, no new mid-band spectrum was 
made available on a licence-exempt basis between 2003 and 2020. As a result, congestion has been 
increasing, impacting the end-user experience. More and more governments, including those of Brazil, 
Canada, Saudi Arabia, South Korea and the U.S., have recognized the urgent need for licence-exempt 
access to the entire 6 GHz band (5925-7125 MHz), while others have taken the initial step of making at 
least part of the 6 GHz band available on a licence-exempt basis. 
 
European countries will need to make the full 6 GHz band licence exempt to meet demand for Wi-Fi. 
Approximately, 92% of fixed broadband traffic in Europe is relayed via Wi-Fi, according to ASSIA5. 

	
3 Derived from data from Tätigkeitsberichte Telekommunikation 
4 This estimate assumes that 90% of the fixed-line traffic recorded by BnetzA travels over Wi-Fi 
5 Source: the ASSIA “State of Wi-Fi” report - http://dynamicspectrumalliance.org/wp-
content/uploads/2021/06/ASSIA-DSA-Summit-Presentation-v7.8.pdf  
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These numbers show the absolute volume of traffic handled by Wi-Fi is far greater than that handled by 
cellular technologies6.  
 
Even smartphones make much greater use of Wi-Fi than cellular connectivity. For example, UK 
regulator, Ofcom’s analysis7 of crowdsourced data from Android smartphones found that 73% of the 
traffic they generated travelled over Wi-Fi and 27% over mobile networks between January and March 
2021– the latest figures available. 
 
In developed markets, such as Sweden, people tend to use Wi-Fi for productivity-related tasks, such as 
video conferences and exchanging large files, in the workplace and for watching television and movies 
or playing games on-demand in the home. Cellular networks, by contrast, are typically used by people 
on the move to check social media, watch short videos or exchange messages8. 
 
Today, Europe’s 5G networks are operating well below capacity. A study of mobile data usage in 2021 
by Rewheel found that, even in the top 5% of the busiest sectors, 5G traffic runs at only 7.7% of capacity 
on average9. In other words, usage of 5G to date shows that additional mid-band spectrum is not required. 
 
The large amount of spectrum below 5 GHz that has already been identified for IMT could, and should 
be, harnessed to improve coverage, before specifically identifying more spectrum for IMT. Successive 
WRCs have identified specific frequency bands for the deployment of IMT systems and this spectrum 
constitutes a good mix of ‘coverage’ bands (below 5 GHz) and capacity bands (mmWave spectrum above 
24 GHz). In all three ITU Regions, IMT has access to at least 1368 MHz of prime spectrum below 5 
GHz – far more than is available for WAS/RLAN. 
 
 
Promote broad international harmonisation with as few restrictive conditions as possible  
 
Countries representing more than 40% of the global gross domestic product (GDP) have opened, or have 
proposed opening, the full 6 GHz band for licence-exempt use10. As a result, these frequencies will not 
be harmonized for licensed 5G. In fact, an identification of the upper 6 GHz band for IMT could disrupt 
global harmonization efforts for licence-exempt use and potentially cause major economic damage.  
 
Further, making the upper 6 GHz a priority band for 6G would prevent harmonization and reduce 
economies of scale, as well as weaken alignment on a low-cost ecosystem. That would impact both end-
users and innovators. 
 
 
Societal cost-benefit analysis shall form the basis for PTS spectrum management  
 
Societal cost-benefit analysis and needs assessment shall govern the assignment of spectrum where 
market mechanisms do not work satisfactory  
 
These two related principles are both important and sensible. In the case of the 6 GHz band, a societal 
cost-benefit analysis would show that the full band should be made available on a licence-exempt basis 
as soon as possible. Such a step would yield important social benefits today, as a wide range of 6 GHz 
Wi-Fi equipment is available now.  
 
The Wi-Fi Alliance has now certified 620 Wi-Fi 6E products, as computer, tablet, smartphone and 
consumer electronics suppliers embrace the new technology. Products that typically lag the early adopter 
market, such as TVs, already support Wi-Fi 6E because of the high demand for high quality wireless 

	
6 In Germany, for example, the breakdown by technology is approximately 88% Wi-Fi, 7% Ethernet and 5% 
cellular. 
7 Source: https://www.ofcom.org.uk/research-and-data/telecoms-research/mobile-smartphones/mobile-matters  
8 Source: Data gathered by Sandvine from about 160 2 fixed and mobile service providers worldwide in 1H2021: 
9 Analysis based on the 82 5G networks considered in EU27 by Rewheel research’s study “Mobile data usage in 
2021 and 4G & 5G operator capacity potential”, published in March 2022. 
https://research.rewheel.fi/downloads/Mobile_data_usage_2021_capacity_potential_170_operators_50_countries_
PUBLIC_VERSION.pdf   
10 Source: http://dynamicspectrumalliance.org/wp-content/uploads/2021/08/6GHz-License-Exempt-Band-Why-
1200-MHz-and-Why-Now.pdf  
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video. All of these Wi-Fi 6E products can access the full 6 GHz band, but buyers in countries that have 
only made the lower portion of the band licence-exempt won’t be able to employ all the capabilities they 
have paid for.   
 
As the Wi-Fi 6E market grows, economies of scale are kicking in, ensuring that the technology will be 
highly affordable. The Wi-Fi Alliance projects more than 350 million Wi-Fi 6E devices will be shipped 
in 2022. Grand View Research has forecast that the Wi-Fi 6E chipset market will grow rapidly. It projects 
that almost 4 billion Wi-Fi 6E chipsets will be shipped in 2028 globally, with an annual CAGR of 40.9% 
from 2021 to 2028. 
 
As with previous generations of Wi-Fi, the technology is set to be included in almost every phone, tablet 
and laptop, as well as other appliances, such as printers, televisions, cameras and wearables. Consumers 
and companies in Sweden and elsewhere can make use of and benefit from these devices today, whereas 
they may have to wait many years for 5G devices that are compatible with the 6 GHz band.  
 
Reserving a portion of the 6 GHz band for a later decision on whether to allow IMT (or not) would forego 
the immediate economic gains that would have accrued from opening the full 6 GHz band to licence-
exempt operations.  
 
In an August 2020 report11, Coleago Consulting forecast 5G will not be deployed in the 6 GHz band for 
at least a decade. During that time, the global economy could forego trillions of euros of economic value 
that could be generated by Wi-Fi 6E.  
 
Already huge, the value of Wi-Fi to the economy and society will continue to rise as next-generation 
products and deployments are introduced. Wi-Fi is set to generate value of €541 billion in the EU in 
2025, up from €389 billion in 2021, if the technology has access to sufficient spectrum, according to 
research by the Wi-Fi Alliance/Telecom Advisory Services. 
 
UK regulator Ofcom has forecast that Wi-Fi demand in residential environments could grow between 
six and ten times between 2020 and 2030, driven by increased video quality and the adoption of virtual 
reality devices. In public venues, such as arenas or concert halls, demand could increase up to 15 times 
over the same period.12 
 
Many regulators believe that withholding the upper 700 MHz of the 6 GHz band for future consideration 
for IMT is inadvisable. ISED in Canada said such a move would “hinder access to affordable broadband 
services for Canadians in rural and urban areas and would negatively impact the opportunities for 
innovation.”  
 
 
Demand shall govern spectrum assignment for other uses  
 
Although Sweden has made a large amount of spectrum available for 5G, coverage is limited, potentially 
reflecting low demand. Only 18% of populated areas have 5G coverage, according to the Digital 
Economy and Society Index 2022 for Sweden, 
 
By contrast, there is very strong demand for Wi-Fi. For individuals, Wi-Fi is often the most cost-effective 
way to get online, enabling extensive use of Internet-based applications and services without incurring 
the hefty connectivity charges normally associated with cellular contracts. At the same time, Wi-Fi 
chipsets are low-cost – they are now a standard feature on almost every phone, tablet and laptop.  By 
contrast, support for a cellular connection can add more than US$100 to the retail price of a tablet 
device13. 
 
With a technical architecture that is device-centric and not centrally managed, Wi-Fi has become 
ubiquitous, enabling it to benefit from enormous global economies of scale.  Globally, more than 18 

	
11 see section 7.3 of the report: The 6 GHz Opportunity for IMT – “recognizing the 10+ year timeframe anticipated 
for 5G at 6 GHz” 
12 See UK Ofcom Improving Spectrum Access for Wi-Fi, July 2020, at ¶ 3.24, available at 
https://www.ofcom.org.uk/__data/assets/pdf_file/0036/198927/6ghz-statement.pdf   
13 Source: https://www.which.co.uk/reviews/tablets/article/wi-fi-or-4g-and-5g-tablets-should-you-pay-more-
alK7H8e51bo4  
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billion Wi-Fi devices will be in use in 2022, with 4.4 billion new devices shipped every year, according 
to research firm IDC14.  
 
In our fast-digitalizing economy and society, connectivity has to be affordable and inclusive. Wi-Fi can 
be deployed by anybody who needs an efficient and low-cost way for their family or employees to access 
a wide range of Internet-based services, including vital healthcare advice, educational content and 
financial services. The FCC, the U.S. regulator, has described15 Wi-Fi as “indispensable for providing 
low-cost connectivity in countless products.”  
 
 
Conclusion 
 
In conclusion, the undersigned companies respectfully ask PTS to endorse a position of “No Change” 
for the corresponding Agenda Item (AI 1.2) at WRC-23 and to open the 6425-7125 MHz band for usage 
by WAS/RLAN on a licence-exempt basis. 
 
Respectfully submitted, 
 
/s/ 
 
 
Signatories 
 
 
Christopher Szymanski 
Director, Product Marketing 
Wireless Communications and Connectivity Division 
Broadcom, Inc. 
Email: chris.szymanski@broadcom.com  
Phone: +1 949 690 5231 
 
 
Scott Blue 
Director, Global Wireless Policy 
Cisco Systems, Inc. 
Email: scblue@cisco.com   
Phone: +358 469200364 
 
 
Detlef Fuehrer 
Senior Manager, Spectrum Management and Regulatory Affairs, EMEA 
Hewlett Packard Enterprise 
Email: detlef.fuehrer@hpe.com   
Phone: +352 691 880 836 
 

	
14 Source: https://www.wi-fi.org/news-events/newsroom/wi-fi-alliance-2022-wi-fi-trends  
15 Source: https://docs.fcc.gov/public/attachments/DOC-363945A1.pdf 	


