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What will be addressed in this presentation?

Indoor wireless data network: Wi-Fi

Residential use

Enterprises

Outdoor wireless networks: cellular networks (= 2G/3G/4G/5G)

Outdoor carrier-grade Wi-Fi networks

(Indoor + outdoor) cellular private networks
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Cellular private networks competing for indoor usage at Enterprises?

Cellular private networks a niche? Some trends/announcements

…

…
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Will 5G restrict to mainly outdoor usage?

This problem increases when 5G uses higher frequencies (3,5GHz + 26GHz)
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Many buildings cope with poor indoor cellular services (2G/3G/4G)



Trends
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What will be addressed in this presentation?

Indoor wireless data network: Wi-Fi

Residential use

Enterprises

Outdoor wireless networks: cellular networks (= 2G/3G/4G/5G)

Outdoor carrier-grade Wi-Fi networks

(Indoor + outdoor) cellular private networks
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Cellular solutions competing for indoor usage at Enterprises?

Cellular private networks a niche? Some trends/announcements

Are cellular solutions a serious competitor for Wi-Fi at Enterprises?

What is needed (what are the side conditions) for cellular solutions to compete with Wi-Fi for 
indoor network solutions?



Wi-Fi facts

• World-wide Wi-Fi revenues (IDC 8 sep 2021): 

• Enterprise market: YoY growth 2Q21: +22.4% to $1.7 billion

• Consumer market: YoY growth 2Q21: -5.7% to $2.3 billion

• year-over-year wifi growth 2Q21: +4.6% in 2Q21 

12 Source: wi-fi alliance: ‘Global Economic Value of Wi-Fi’, September 2021



Wi-Fi vs cellular in traffic and devices
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48%

43%

9%

Global IP traffic 2017 (source: Cisco VNI)

wired wi-fi cellular

26,21

73,79

Global Wi-Fi devices in use vs cellular subscriptions
(source: Wi-Fi alliance 2021 & ITU key ICT aggregates 2020)

Active mobile-broadband subscriptions Wi-Fi devices in use

My conclusion for the coming 3 years: Wi-Fi is here to stay



9 hurdles / requirements for private 4G/5G to compete with Wi-Fi

1. Multi-operator, ownership & reduction of equipment

2. Mobile operators to use networks of third party’s 

3. Private & unlicensed frequencies

4. Modular 5G (+ Wi-Fi) cells using UTP cables, without loosing availability

5. Integration of private 5G indoor networks with public cellular operators

6. Improved match & interaction with working procedures

7. Availability of laptops with 5G radio

8. Handsets fully operational on private networks

9. Costs & performance
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1: multi-operator, ownership & reduction of equipment
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Source: Ericsson networks (in part)
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1: multi-operator, ownership & reduction of equipment : 
evolution of fronthaul
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2: Mobile operators to use networks of third party’s 
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3: Private & unlicensed frequencies for 4G and 5G
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Country Spectrum Availability

NL 1800 MHz 2 x 5 MHz ‘DECT guard band’
(2x50 MHz in 3.5GHz)

Available since many years
(Planed in 2026)

Germany 3.7 – 3.8 GHz (+ 26 GHz) Since Q3 of 2019 (2020)

UK 1.7817-1.785/1.8767-1.880 GHz, 
2.39-2.4 GHz, 3.8 - 4.2 GHz

Since Q4 2019

France 2.575–2.615 GHz Since 2019

Sweden 3.720 – 3.800 GHz Since March 2020

USA CBRS, 3550 – 3700 MHz Since Q2 2019

Japan Local 5G, 2.575–2.595 GHz, 4.6–4.9 GHz Since Feb 2020

China Shared spectrum for indoor usage, 3.3 – 3.4 GHz Since Feb 2020

Brazil 2.390–2.400 GHz, 3.7 – 3.8 GHz Since 2021

Chile 3.750-3800 GHz Since 2019

4G/5G spectrum for private usage in various countries



3: Private & unlicensed frequencies for 4G and 5G 
Efforts to use ISM bands for cellular networks

LTE in unlicensed frequency bands (LAA, LTE-U, LWA, LWIP, MulteFire)

Started with downstream

Since 3GPP R14: no anchor in license specrrum needed

According to GSA (March 2020): 42 operators around the world invested in LTE in ISM

Study on Wi-Fi / LAA interworking ICC 2021: goodput of Wi-Fi users decreased up to 
97%, LAA users decrease 35%

5G NR-U (aka:  feLAA): 

Various scenario’s using 5G NR in unlicensed and shared spectrum

Includes the 6GHz band for Wi-Fi6E
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4: Modular 5G (+ Wi-Fi) cells using UTP cables, without loosing availability

Ruckus Q410

LTE BAND 48

Stand-alone or integrated in a 
Wi-FI access point
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5: Integration of private 5G indoor networks with public cellular operators

CORE
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Access network
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6: improved match & interaction with working procedures

Do-it-yourself Buy it as-a-service
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7: Laptops equipped with 4G / 5G modem
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Lenovo 
Miix 310

Yoga 5G
X1 (Thinkpad / Fold),
Flex 5G 2-in-1

Xiaomi Mi Notebook Air 4G

Microsoft Surface 3, Pro 5, Pro 7, Go 2, Pro X

Dell Latitude E5470
,7420, 7490 (7000 series)

Dell Latitude 9510

ASUS Chromebook C300

Samsung
Chromebook Plus, LTE 
Galaxy (Book) Flex2

HP EliteBook 1040
HP Elite Dragonfly G2

Acer Chromebook 314 C933LT-P3G5 4G LTE
Acer Spin 7



8: Handsets fully operational on private networks
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Restricted availability of the built-in ‘green button’ eperience

Emergency (112) not available

Challenges on certification of private LTE networks for critical communication



9: Costs & performance
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The costs of a Wi-Fi network are much higher than equipment + licenses



9 hurdles / requirements for private 4G/5G to compete with Wi-Fi

1. Indoor solutions: multi-operator, ownership & reduction of equipment

2. Mobile operators to use networks of third party’s 

3. Private & unlicensed frequencies

4. Modular 5G (+ Wi-Fi) cells using UTP cables, without loosing availability

5. Integration of private 5G indoor networks with public cellular operators

6. Improved match & interaction with working procedures

7. Availability of laptops with 5G radio

8. Handsets fully operational on private networks

9. Costs & performance
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WILL CELLULAR NETWORKS COMPETE
WITH WI-FI FOR INDOOR USAGE?

MY CONCLUSION: A LONG WAY TO GO
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Frans Panken

Frans.panken@surf.nl

www.surf.nl

Social media: 

Driving innovation together
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