
Global update on 
spectrum for 4G & 5G

@qualcomm_techDecember 2020



22

Global snapshot of allocated/targeted 5G spectrum
5G is being designed for diverse spectrum types/bands

Licensed

Unlicensed /shared

Existing band

New 5G band

600MHz (2x35MHz)

24.25-24.45GHz 

24.75-25.25GHz 

27.5-28.35GHz

700MHz (2x30 MHz) 3.4ï3.8GHz 24.5-27.5GHz

3.4ï3.8GHz 26GHz

3.4ï3.8GHz 26GHz

3.46ï3.8GHz 26GHz

3.6ï3.8GHz 

3.3ï3.6GHz 4.8ï5GHz 24.75-27.5GHz 40.5-43.5GHz

3.42ï

3.7GHz 

26.5-

28.9GHz

4.5ï4.9GHz 27-29.5GHz

3.4ï3.7GHz 39GHz

3.6ï4.1GHz

64-71GHz

37-37.6GHz 

37.6-40GHz 

47.2-48.2GHz

5.9ï6.4GHz 

5.9ï7.1GHz 

600MHz (2x35MHz)
26.5-27.5GHz

27.5-28.35GHz 64-71GHz

2.5/2.6GHz 

(B41/n41)

37-37.6GHz

37.6-40GHz

24.25-29.5GHz

26.5-27.5GHz

3.7-

3.98GHz

3.475-3.65 GHz

700MHz (2x30 MHz)

700MHz (2x30 MHz)

700MHz (2x30 MHz)

700MHz (2x30 MHz)

5GHz4GHz3GHz<1GHz 24-30GHz 37-50GHz 64-71GHz >95GHz6GHz

2.5/2.6GHz (B41/n41)

39-43.5GHz26.6-27GHz

700MHz

>95GHz

700MHz 3.3ï3.6GHz 
24.25-27.5GHz 

27.5-29.5GHz 37-43.5GHz

5.9ï7.1GHz 
3.4ï

3.42GHz 

3.7-

4.0GHz 
700/800MHz 37GHz2.3-2.39GHz

25.7-

26.5GHz

28.9-

29.5GHz

57-64GHz

3.1-3.45GHz

3.45-3.55GHz

3.55-3.7GHz

57-64GHz

57-66GHz

57-66GHz

57-66GHz

57-66GHz

57-66GHz

57-66GHz

57-66GHz

57-66GHz

4.94-

4.99GHz

900MHz 

(2x3MHz)

3.65-4.0GHz
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Unlicensed 
Spectrum 
Bands in 
3GPP

Standardized in 5G NR Release 16 ðFirst global 
cellular standard with both license-assisted and 
standalone use of unlicensed spectrum

24+ GHz1ï7 GHz<1 GHz

Low-bands (sub-1) Mid-bands (sub-7) High-bands (mmWave)

5.2ï5.3; 5.7-5.8 GHz 59-64GHzChina

5.2ï5.7 GHz 57-71GHzFrance

5.2ï5.7 GHz 57-71GHzItaly

5.9ï7.1GHz 5.2ï5.8 GHz 57-64GHzSouth Korea

5.2ï5.7 GHz 57-66GHzJapan

5.2ï5.8 GHz 57-71GHzCanada

5.9ï6.4GHz 5.2ï5.9 GHz 57-71GHzEuropean Union

5.9ï7.1GHz 5.2ï5.8 GHz 57-71GHzUnited States

57-71GHzUnited Kingdom

5.2ï5.7 GHz 57-71GHzGermany

5.2ï5.5; 5.7-5.9 GHz India

5.2ï5.8 GHz 57-66GHzAustralia

5.9ï6.4GHz 5.2ï5.9 GHz 

Available now

Under study / review
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The FCC is driving key spectrum initiatives to enable 5G
Across low-band, mid-band, and high-band including mmWave

1 Citizen Broadband Radio Services; 2 Priority Access Licenses to be auctioned; 3 General Authorized Access; 4 FCC ruling FCC 16-89 on 7/14/2016 allocated 3.25 GHz of licensed spectrum and 7.6 GHz of shared/unlicensed spectrum. 

1 GHz 100 GHz6 GHz 5G Spectrum

Low-band
Broadcast incentive auction 

completed in March 2017

Mid-band
CBRS1, 3.4-3.5 GHz, 

3.7-3.98 GHz, 4.94-4.99 GHz

High-band 
FCC has completed 3 mmWave auctions, 

including most recently the largest auction 

in history

Å Successfully auctioned a portion of the 600 

MHz band that generated $19.8B in proceeds 

after assignment phase

Å Includes 70 MHz (2 x 35 MHz) of licensed 

spectrum and 14 MHz for unlicensed use

Å FCC allocated 2 x 3 MHz in 900 MHz for 

broadband, principally for utilities

Å Spectrum availability timing aligns with 5G

ÅOpened 150 MHz in 3.5 GHz band with 

3-tier sharing with incumbents, PAL2, GAA3

Å In Sep 2019, FCC approved initial GAA deployments 

and in Sep. 2020, FCC completed PAL auction

Å In Mar 2020, FCC allocated 3.7-4.0 GHz. Auction 

scheduled for Dec. 2020

Å In Sep 2020, FCC adopted NPRM for 3.45-3.55 GHz 

and for 4.94-4.99 GHz. Auction of 3.45-3.55 GHz 

targeted for Dec 2021

Å NTIA and FCC are studying repurposing of 3.1-3.45 

GHz for commercial use

Å In 2016, FCC allocated 10.85 GHz in multiple 

mmWave bands4, 70% of newly opened spectrum is 

shared or unlicensed 

Å In Nov 2017, FCC adopted second order allocating 

24.25-24.45, 24.75-25.25 GHz, and 47.2-48.2 GHz

Å In Jun 2018, FCC proposed making 25.25-27.5 and 

42-42.5 GHz for flexible wireless use

Å FCC has held auctions in 28 & 24 GHz bands

Å In Mar 2020, FCC has completed the auction for 

upper 37, 39, & 47 GHz bands

Å FCC is considering rules for 70/80/90 GHz, and FCC 

has opened spectrum above 95 GHz

High-band (e.g. mmWave)Mid-bandLow-band
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Low-band: 600 MHz LTE initially deployed in areas 
already clear of TV stations and is now being used for 5G

Greater capacity and wider coverage
Low-band spectrum is optimized for long-range macro deployments 

ïoptimal for connecting the wide-area IoT and more

Broad industry support
Qualcomm Technologies Inc. is working closely with operators & 

OEMs to enable early launches, incorporating our industry-leading 

modem, transceiver, and RFFE

600 MHz Spectrum

Meeting 5G timeline
Completed auction in March 2017; process of clearing the 

spectrum & repacking TV stations to end in 39 months.  

Process is on track.698

MHz

614-616 MHz
Unlicensed wireless mics

Downlink Uplink

657-663 MHz
Unlicensed / wireless mics

35 MHz 

(7 x 5 MHz blocks)

35 MHz 

(7 x 5 MHz blocks)

700 MHz ULCh. 37

617

MHz

653-657 MHz
Licensed wireless mics

652

MHz
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FCC to start C-Band auction (3700-3980 MHz ð280 MHz) in December 2020, 
100 MHz to be clear by December 2021 and 180 MHz to be clear by December 2023 

Mid-band: CBRS in use and FCC about to begin C-Band auction

1 Wireless ISP transitioning from incumbent to PAL/GAA after 5 years; 2 Fixed satellite service ïreceiving only; 3) Citizen Broadband Radio Service (CBRS) 

Incumbents are protected 

from interference from 

PAL and GAA

PAL has priority over GAA, 

licensed via auction, 10 

MHz blocks, up to 7 

licenses

GAA can use any 

spectrum not used, yields 

to PAL and incumbents

Incumbents

Priority Access 
Licenses (PAL)

General Authorized 
Access (GAA)

Tier 1

Tier 2

Tier 3

Navy radar

FSS RX
2

PAL

WISP
1

3550 3600 3700 MHz3650

GAA

FCC optimized rules in 

October 2018, allowed 

initial GAA deployments 

in September 2019, and 

PAL auction completed 

in August 2020
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LPI
250
MHz

6 GHz brings new unlicensed bandwidth for Wi-Fi and 5G
Standardized for 5G NR-U in the United States

5 GHz
580 MHz of unlicensed bandwidth

6 GHz
1200 MHz of unlicensed bandwidth

2.4
GHz

AFC= Automated frequency control, DFS= Dynamic Frequency Selection, LPI= Low power indoor 

100 
MHz

83.5 
MHz

DFS
255
MHz

125
MHz

AFC
Standard power

AFC
Standard power

LPI
100 
MHz

DFS
100 
MHz

LPI
350
MHz

LPI
500
MHz

Outdoor + Indoor Outdoor + Indoor Outdoor + Indoor Outdoor + Indoor IndoorIndoorOutdoor 
+ Indoor

UNII-1 UNII-2A UNII-2C UNII-3 UNII-5 UNII-6 UNII-7 UNII-8

Power

A massive amount of new unlicensed spectrum 

is now available in the U.S. for Wi-Fi 6E and 5G 
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High-band: FCC rapidly bringing mmWave spectrum to market

July 2019

FCC announced procedures for 
the largest mmWave auction
ÁAuction started on Dec. 10th, 2019
ÁIncluded 37.6-38.6 GHz and 47.2-

48.2 GHz across the US and some 
licenses for 38.6-40 GHz

June 2018

FCC proposed making mmWave 
spectrum for flexible deployment
Á25.25ï27.5 GHz and 42ï42.5 GHz

July 2016

FCC opened total of 10.85 GHz as 
part of the Spectrum Frontiers Ruling
ÁLicensed: 27.5ï28.35 GHz (2x425 MHz); 

37.6ï38.6 GHz (5x200 MHz); 38.6-40 
GHz (7x200 MHz)
ÁShared/unlicensed: 37ï37.6 GHz (3x200 

MHz); 64-71 GHz that expands the 
existing 60 GHz band

November 2017

FCC adopted second order allocating 
additional mmWave spectrum
Á24.25ï24.45 GHz, 24.75ï25.25 GHz, and 

47.2-48.2 GHz

July 2018

FCC announced first wave of 
mmWave auctions
ÁNovember 2018: 24 GHz and 28 GHz
Á2H2019: 37 GHz, 39 GHz, and 47 GHz

March 2020

FCC completed the largest 
mmWave auction
ÁSuccessfully completed actions 

of 37 GHz, 39 GHz, and 47 GHz
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European Commission driving a Gigabit Society1

Deploying 5G across Europe by 2020 with pre-commercial trials starting in 2018

5G Action Plan
Trials and early 

networks

Full commercial 

5G services

EC 5G Action Plan ðpublished in Sept. 2016
Å Early trials in 2017, pre-commercial trials from 2018

Å Full commercial 5G services (one major city per country) in 2020 

Å All urban areas and major terrestrial transport paths with 5G coverage by 2025 

Pioneer spectrum bands for 5G (low: 700 MHz, mid: 3.4-3.8 GHz, high: 24.25-27.5 GHz)
Å EC Mandate to CEPT focusing on 3.5 GHz and 26 GHz pioneering bands ðcompleted in 2018

Å Additional EC Mandate to CEPT on extended L band (1427 ï1518 MHz) ðcompleted in 2018

Å CEPT harmonization of the 26 GHz band ahead of WRC-19 ðcompleted in June 2018

Å EC working on binding decision for EU Member States ðcompleted in Q1 2019

Å 5G commercial services to use both 3.4ï3.8 GHz and 26 GHz in Europe ðtargeting 2020

Full set of 5G spectrum bands and implementation measures
Å EC mandate to CEPT on the development of harmonized technical conditions suitable for 5G in the 900 MHz, 1.8 GHz, 2.6 

GHz, and the paired terrestrial 2 GHz frequency bands ðcompleted in 1H 2019

Å RSPG2 working on how to defragment 3.4-3.8 GHz band and on the impact of the future use of 5G in areas other than MBB3

Full 5G 

deployments

1 http://www.vodafone.com/content/dam/group/policy/downloads/Vodafone_Group_Call_for_the_Gigabit_SocietyFV.pdf; 2 Radio Spectrum Policy Group; 3: IoT, intelligent transportation, and others; 

http://www.vodafone.com/content/dam/group/policy/downloads/Vodafone_Group_Call_for_the_Gigabit_SocietyFV.pdf



