July 2024

doc.: IEEE 802.18-24/0070r0

Author:

Hybrid Sharing in the Upper 6 GHz Band

Date: 18 July 2024

Name

Company

Address

Phone

Email

Steve Leach

Ofcom

Riverside House

2a Southwark Bridge Rd
London

SE1 9HA

+44 7703 114013

Steve.Leach@ofcom.org.uk

Invited presentation

Slide 1

Steve Leach (Ofcom)



July 2024 doc.: IEEE 802.18-24/0070r0

Agenda

e Introduction to Ofcom
What Wi-Fi and cellular want to achieve

Hybrid sharing in the upper 6 GHz band
— Emerging themes
— UK and European processes

e Looking forward...
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Introduction to Ofcom

Getting the best from broadband, home phone and mobile services

e Ofcom is the regulator and
competition authority for the UK
communications industries.

e We regulate the TV and radio
sector, fixed line telecoms, the
mobile sector, postal services, plus
the airwaves over which wireless
devices operate.
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Ofcom has a duty to secure the optimal use of the radio
spectrum

Making sure people and businesses have connectivity Whilst considering the spectrum needs of a wide and
where and when they need it... 1, varied number of wireless applications...

IE
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Our Spectrum Management Approach

e Key elements of our spectrum management strategy for this decade

Continued improvements in the wireless communications
used by everyone, wherever and whenever they use them.

Supporting wireless innovation
Businesses, public sector and other organisations with
specialised requirements to be able to access the right
wireless communication or spectrum options for them. Licensing to fit local and

Increased 2 :
national services

s . . focus on:
Increased flexibility in spectrum use to support innovation,

with appropriate assurances for continued use.

Promoting spectrum
sharing

Sustained improvements in the efficiency of spectrum use.
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Demand for Wi-Fi and cellular continues to grow...
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... but uncertainty on growth rate and location
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Regulatory status - US v UK/Europe

92 2
E;umz5 iﬁf fu"ﬁf %8:25 ?M1st
ety wes owe [ ww [ ews
Wi-Fi - ; |
Us l20\f20 20,29, 20, 29 /20,20, 20,20, 20, 20,2020\ 20,29 20, 29 20,20, 9, 2, : : @@M@&@.@M@@/@%@@M@M@@
[40\[401/40\/40'/40\/40\/40\/40\/40\/40\/40\/40}/420"/40)/40}/40)\/40"/40\/40/40)/40\/40/ a0/ 40\/ 40" 40)/ 40\ 40\ 40},
[ 8 \/[ 8 1\ 8 8 \/ 8 \ 8 1/ 8 \ g \ 8 \ s \/ 8 \:s \ 8 \ 8 )
[ 160 \/ 160 \/ 160 \L 160 \[ 160 \/ 160 \/ 160 \
Current Upper 6 GHz — 6425 - 7125
wi-Fi— |
UK/EU saes Current incumbents include FS, FSS, PMSE, RAS’

/20,20,20 0, b9, 20,29, 20,2020\ 2120, 2 o0 20 i o 2 2,
[40\[40\[40\/40/40\[40\/40\[40[40\/40 /40 \/40\ - : S :
fd0 [a0\/a0 a0 /a0 [0 Veo [0 Ve oo [0, -> Constraints not as significant as in the US

[ 160 \/ 160 \/ 160 \
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DUBAI 2023 band
e Agreed on EIRP levels to protect satellites; commissioned studies for new
mifisenmncsions s gp@Ctrum for sea surface temperature measurements.

UK and Europe (CEPT) are now considering hybrid sharing in upper 6 GHz

Steve Leach (Ofcom)
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Cellular and Wi-Fi demand can complement
each other -to an extent

Carry most of the indoor data Carry almost all outdoor data traffic
traffic, via millions of Wi-Fi but with significant proportions
Access Points indoors
L Wi-Fi Industry requests Cellular Industry requests
((( ))) * Increased numbers of wide * Re-use of existing macros sites is
* channels the most important
* But don’t want significant * Want to match 3.x GHz coverage
Wi-Fi standard developments as it and provide indoor cellular
will create delay coverage

Dealing with uncertainty

A sharing framework can respond to a range of demand scenarios. For example, if cellular does not deploy in certain
locations or channels, Wi-Fi should be able to sense this and use those channels in those locations as required.
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UK process is proceeding in parallel with
Europe, engaging well with industry

July 2023 consultation, on hybrid sharing Ofcom held two Workshops, exploring solutions
1) Consensus on high value of Upper 6 GHz e Pushing that sharing should be fair for both systems
to support wireless broadband e Really good engagement from industry and European
applications for consumers and industry regulators e.g. chipset manufacturers looking at
2)  Hybrid mechanisms should be developed integrated solutions
via industry collaboration and
international harmonisation (enables May 2024 Vision document
economies of scale) e Set out our vision for how Wi-Fi and cellular could share
3) Incumbents favoured Wi-Fi, other the band in May 2024 with two main themes
stakeholders backed their own industry e We have been driving progress on this at CEPT level, in
for exclusive access collaboration with industry and other regulators
May 24 Vision doc
July 23 Consultation oOctober 23 Workshop May 24 Workshop
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(" European Conference of Postal
E P I P ro c e ss @ and Telecommunications Administrations
l( 46 Eu p cooperating to regulate posts,

Work is progressing in PT1 to study technical feasibility of Wi-Fi/IMT sharing (UK chairing the
correspondence group driving the work)

e Narrative is slowly moving from “pick my technology only” to more open to how sharing could work
e No consensus among administrations — some want to prioritise cellular, others Wi-Fi or a hybrid

e Currently considering possible options for sharing mechanisms following consideration of studies but
the long list is narrowing down to the two main themes in Ofcom’s Vision document

European Commission pushing for new regulatory harmonisation decisions
e This will pull together coexistence with incumbents
 And options for hybrid sharing of the band

e But full cycle of decision making at European Union level likely to run for 2-3 years.
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Two broad categories of sharing mechanisms are
emerging

Industry and administrations proposed a wide range of mechanisms, many of them fall into these categories:
1 — Indoor/Outdoors split
e cellular outdoors with restricted cellular power

* Wi-Fiindoors with some small enhancements to energy detection (cellular tx of Wi-Fi signal preference
compares to Wi-Fi detecting SSB)

2 — Dynamic band split

* Allows cellular coverage indoors from high power base stations
* Indoor Wi-Fi enabled in other parts of the band

e We provide more detail on these over the next few slides

Databases are not getting significant traction though
e in part due to complexity of needing 40+ to cover CEPT region
e likely to be opportunities to leverage AFC for geographic split if desired but not current focus of discussions
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Implementation example:
1. Indoor/outdoor split via restricted cellular power

Good outdoor coverage and capacity at relatively
low power levels (55-60dBm/100 MHz) using 3.4 RS aen . mad iy
GHz macro grid

where 6 GHz coverage
also present

High building losses mean outdoor-in coverage
inefficient in U6. Likely to get worse as buildings
become more thermal efficient

3 GHz serves users
further away and
deep indoors

Leaves indoor spaces for Wi-Fi use with minimal
indoor interference

Wi-Fi would need to “sense and avoid” in some
areas e.g. near windows

6 GHz serves some
users in shallow
indoor locations

Restricted power eases compatibility with
incumbents (e.g. fixed links)
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Implementation example:

2. Dynamic band split enabling higher mobile power

“WIi-Fi priority” in
lower part of U6 band.

Wi-Fi priority

No need to “sense and

avoid” cellular. ((t ’)
Cellular could use “Wi- ‘
Fi priority” channels

where Wi-Fi is not Wi-Fi
present.

Busy area with demand from both mobile and Wi-Fi

No mobile deployed

No Wi-fi deployed

Some mobile channels not deployed

Some Wi-Fi channels not deployed

Cellular priority

\

((;A;

Mobile

“Cellular priority” in upper
part of U6 band.

Cellular deploy with usual
macro cell power levels.

Wi-Fi could use “cellular
priority” channels if cellular
is not present locally

Cellular broadcast a Wi-Fi
preamble to ensure Wi-Fi
clears the channel.
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This is all still work in progress

Wrestling with:

* Should we facilitate outdoor-in cellular coverage
— what are the energy considerations
— what could the benefits be if we allow indoor mobile?

When should UK move forward with solutions (taking account of ongoing CEPT process)
— Opportunity for Wi-Fi to leverage existing equipment and use the band now

— Should we opt for a phased approach, and allow Wi-Fi to access the band early while
ensuring mobile can be added later?

— Butis an initial UK-only approach viable in the short term if it influences other admins?
* How can we improve integration between mobile and Wi-Fi?
You can help
* With input on the above questions
* Engage with our next UK consultation where we hope to make firmer proposals
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Looking to the future...
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Sharing native solutions are needed to
maximise spectrum supply

e “Sharing by design” built into future
equipment standards

\

\ . . .

\ e Standardised and harmonised solutions to
1 . :
i drive ecosystem economies of scale
|
I
I
]

* Better technology integration / handoff will
be essential in the future. e.g. seamless

handover from outdoor cellular to indoor
Wi-Fi.

N
5
S
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