THz Frequencies and Mobile Networks
—a good blend?
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Connecting a cyber-physical world

Sensors embedded in physical
world send data to update the
digital representation in real time
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Pushing network performance

« Extreme data rates in specific scenarios
» Wide-area coverage of future 6G services
« Spectrum co-existence with legacy 5G systems
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Deployment strategies today
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Deployment strategies tomorrow

Where will THz provide a
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But what might change down the road?

Emerging markets (6G, enterprise, consumer)

Communication and
compute performance |
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Wide area — local area
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Towards a local connect and compute paradigm

2022
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\What does this mean for technology?

Data transport
for capacity

Evolving local
data rates

Local
digital

Digital

world

Weltle
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Deployment challenges

L i _ 4rtd

Classic things to combat © ( I|I ) FSPL=20l0gy, (T)
28GHz to 140GHz = +14dB loss

* Free space

 Diffraction (‘I|I’)

e Penetration HE . 28GHzto140GHz = +7dB loss

* Pencil beams .
Huge variation depending on scenario

(tllb) _Aa
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Link budget = antenna gain = narrow beams
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Propagation measurements =
Office scenario 1

28GHz 140GHz

Penetration: Drywall A 5] =l

Penetration: Wooden door A 8 >50
» Similar reflection losses for 28 and 140GHz Penetration: Glass in woodendoorA 15 12
Penetration: Wooden door B 15 >50
* Noticeably higher penetration loss for 140GHz Penetration: Indoor glass wall A 19 15
Penetration: Curtain (thin) 0.4
» Similar excess loss in an open office for 28 and 140GHz, but Penetration: Sweatshir 08
difficult to get coverage in closed meeting rooms @ 140GHz ::::::z:jﬁ:z: ;’;’“* fj;
Penetration: Computer monitor >50

Office scenario 2

Open office coverage

28GHz 140GHz

28 GHz: Excess loss [dB] 143 GHz: Excess loss [dB] ” Penetration: Drywall B 6 iz
Penetration: Drywall B + heavy
. 8 30
30 curtain
Penetration: Big indoor glass wall 3 8.5
Penetration: Indoor glass wall B 5 17/
Penetration: Drywall B + whiteboard 25 35
18 Office scenario 1
28GHz 140GHz
Reflection: Drywall A 6.5 9-11:
Reflection: Wooden door A 10 12-15
Reflection: Glass in wooden door A 3.5 6.5

Office scenario 2

B-E. Olsson et al., "Radio Propagation in an Office - - <BGHE e
Environment at 140GHz and 28GHz", European Reflection: Whiteboard on wall 0 0
Conference on Antennas and Propagation (EuCAP), 2021 Reflection: Drywall B 6 9
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Open area with conference rooms

Large Conf F_

i

o C. Larsson et al., "Propagation Measurements Comparing Indoor and Outdoor Hotspot Coverage at
Fredrik Tillman | 2022-11-15 28, 58, and 143GHz", European Conference on Antennas and Propagation (EuCAP), 2022



Coverage

* Open area very similar for all 3 frequencies

 Higher loss in conference rooms for 58 and 143 than 28GHz
* Very similar excess loss in the conference rooms @ 58 and 143GHz
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Hardware challenges

“Not a question whether something is
possible or not - more when things become
business viable”

* Transmit power
« Sensitivity
» Phase noise
* Data converters
e #antennas
 Building practice
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How is this addressed today?
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-tests-w-band-for-5g-6g-backhaul-partners-greece

Ericsson tests W-band for
5G, 6G backhaul

By Monica Allev:

69%  of all deployed links are E-band (1% 2017)
209 of all shipped links will be E-band in 2025 (25% 2027)

1.8 timesas much spectrum in W-band as in E-band

5 times as much spectrum in W-band and D-band
compared to E-band

W-band
92-1145 GHZ In a joint field trial involving Ericsson, Greek operator Cosmote and
Frequency NN k NN . N Deutsche Telekom’s Mobile Backhaul Service Center, engineers
bands | ” ‘ II I | I . I I m N §\\\\\ determined that frequency bands beyond 100 GHz, such as W-band, are

just as good for wireless backhaul as the E-band, which is 70/80 GHz.
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Radio access

« 5GNRFR2 (24.25 - 71GHz) shipping today and in
product development

» Accelerating research and trials on sub-THz
— First step ~100GHz
— Architectures to handle thousands of antennas ~80 [T T T T T T T T rTrn—Tr
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S. Ek, et. al, “A 28-nm FD-SOI 115-fs Jitter PLL-Based LO System for 24-30-GHz Sliding-IF 5G

Fredrik Tillman | 2022-11-15 Transceivers”, IEEE Journal of Solid-State Circuits, Vol. 53, No. 7, pp. 1988-2000, July 2018
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Summary

A cyber-physical world will push technology requirements
Sub-THz will play a role in "beyond 5G”, but exactly how remains to understand
Specific scenarios and applications

« Everything becomes tough - we need to work on all fronts

FrednleHmcn I 2022 11 15 \ >
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Imagine Possible



