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Wireless system design principles
Extended with new emphases for 6G
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Bringing the future to life
Six key technology areas for 6G
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Spectrum for 6G - new and re-farmed bands 9
Band options for a new generation of wireless technology

>100GHz

Localized high capacity 57-71 GHz (unlicensed)

24-52 GHz
Capacity enhancement

Basic capacity 4.4-5 GHz, _

3.3-4.2 GHz (licensed/shared)

~10GHz

‘l [

<1GHz

Basic coverage

*to be discussed at WRC-23
**potential range for WRC-27 agenda

*** under research
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Key points on spectrum

7-15 GHz in
US/JP/KR

Secure sufficient amount of
new spectrum in the 6G
spectrum range of 7-
15GHz. Lower part of the

Upper 6GHz in
EU/CH

Build an initial 6G
spectrum story for
Europe and China around
upper-6GHz

Low-band

No significant amount of
new low band spectrum
expected to become
available, existing low-
band spectrum will be
occupied by 5G (and/or

band preferred. 4G).
Dynamic re-farming Sharing mmWave
Spectrum sharing Fully exploit mmWave

Ensure that dynamic re-
farming (MRSS) of existing
spectrum to 6Gis an
intrinsic part of 6G design
from day 1.
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schemes with

incumbents in the 7-
15 GHz range shall be
considered from day

spectrum with 6G to
ensure capacity by 2030
for first movers, and
2035+ for mainstream.
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Spectrum roadmap for early movers
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Ta) 6G macro is expected to be first deployed in the new 6G spectrum band:
- 7-15GHz in US, Japan, Korea
- Upper-6GHz in Europe, China

1b) In conjunction with the 6G mid-band deployments some low-band FDD component
carriers will be dynamically re-farmed to 6G with MRSS and aggregated with CA (or DC) with
the new 6G bands to ensure day-1 coverage for 6G.

2a) Existing 5G mid-band is dynamically re-farmed to 6G using MRSS.

3a) Existing 4G and 5G bands are gradually statically re-farmed to 6G.

4) mmWave is taken into use for 6G; Migration of 5G mmWave?
6GHz in the US?? Unlicensed operation?
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6G Standalone System Architecture

Single standalone architecture for 6G
5G-6G MRSS transparent to the UE,
targeting significantly higher efficiency
than 4G-5G DSS.

6G CA including UL CA supported from
Day 1. No inter-RAT aggregation!

UL CA with dual PUCCH to manage
better latencies and difference in
numerologies between primary and
secondary cells

6G DC may follow after initial phase

6G radio features can be fully
utilized with 6G SA

CA: Carrier Aggregation
DC: Dual connectivity —— Userplane

MRSS: Multi-RAT ——-- Control plane
Spectrum Sharing
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Copyright and confidentiality

The contents of this document are proprietary
and confidential property of Nokia. This document
is provided subject to confidentiality obligations of
the applicable agreement(s).

This document is intended for use by Nokia’s
customers and collaborators only for the purpose
for which this document is submitted by Nokia. No
part of this document may be reproduced or made
available to the public or to any third party in any
form or means without the prior written permission
of Nokia. This document is to be used by properly
trained professional personnel. Any use of the
contents in this document is limited strictly to the
use(s) specifically created in the applicable
agreement(s) under which the document is
submitted. The user of this document may
voluntarily provide suggestions, comments or
other feedback to Nokia in respect of the

contents of this document ("Feedback").
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Such Feedback may be used in Nokia products and
related specifications or other documentation.
Accordingly, if the user of this document gives
Nokia Feedback on the contents of this document,
Nokia may freely use, disclose, reproduce, license,
distribute and otherwise commercialize the
feedback in any Nokia product, technology, service,
specification or other documentation.

Nokia operates a policy of ongoing development.
Nokia reserves the right to make changes and
improvements to any of the products and/or
services described in this document or withdraw
this document at any time without prior notice.

The contents of this document are provided

"as is". Except as required by applicable law, no
warranties of any kind, either express or implied,
including, but not limited to, the implied warranties
of merchantability and fitness for a particular

purpose, are made in relation to the accuracy,
reliability or contents of this document. NOKIA
SHALL NOT BE RESPONSIBLE IN ANY EVENT FOR
ERRORS IN THIS DOCUMENT or for any loss of data
or income or any special, incidental, consequential,
indirect or direct damages howsoever caused, that
might arise from the use of this document or any
contents of this document.

This document and the product(s) it describes
are protected by copyright according to the
applicable laws.

Nokia is a registered trademark of Nokia
Corporation. Other product and company names
mentioned herein may be trademarks or trade
names of their respective owners.

NO<IA



