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Course Objectives:

• To build the knowledge of Status and key issues of global 5G spectrum. 

• To introduce some Views and activities of 5G spectrum in China. 



Agenda

• Spectrum Requirement towards 5G

• Status and Trends of IMT Spectrum

• Activities and Views on 5G Spectrum



Spectrum Requirement towards 5G



The fast-developing mobile communication drives information consumption explosion & digital 

economy booming,  which will bring the significant economic value all over the world.
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The “Everything Connected" 5G New Age 
is Facing Great Challenges

5G realizes “Everything Connected”, which brings both opportunity and challenge
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• Technology: Advanced technology required to improve spectrum efficiency

• Spectrum: Higher frequency band required to cope with the increasing scarcity of low-frequency 

band spectrum   

• Application: Industry convergence is a global challenge. Industry developing bottlenecks like 

business model, laws and regulations and industry barrier need to be broken through.



5G Spectrum vs. Scenarios
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• LF  (below 6GHz) could cover all the test environments.

• HF (above 6GHz) only covers indoor hotspot and dense urban test environments.



5G Spectrum Needs

Spectrum needs of IMT-2020 by technical performance-based approach in WP5D.

Scenarios Indoor
Dense Urban

Urban Marco
Micro Macro

Frequency Bands Range 24.25-86GHz 24.25-43.5GHz <6GHz <6GHz

Deployment Scenarios Macro Micro Indoor

Total spectrum needs for 

below 6GHz
802 - 1090 MHz — —

Total spectrum needs for 

24.25-86 GHz
— 15 - 20 GHz

Spectrum needs for 24.25-

43.5 GHz
— 5.3 - 7.58 GHz 5.3 - 7.58 GHz

Spectrum needs for  45.5-

86 GHz
— — 9.7 - 12.42 GHz



Status and Trends of IMT Spectrum



Identify New IMT Bands in WRC
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IMT Bands in ITU

Below 6GHz

Bands(MHz)

Above 6GHz

AI 1.13,New IMT Bands(24.25 ~ 

86 GHz)：

• 24.25-27.5 GHz, 37-

40.5 GHz, 42.5-43.5 GHz, 

45.5-47 GHz, 47.2-50.2 GHz, 

50.4-52.6 GHz, 66-76 GHz 

and 81-86 GHz, which have 

allocations to the mobile 

service on a primary basis; 

and

• 31.8-33.4 GHz, 40.5-

42.5 GHz and 47-47.2 GHz, 

which may require additional 

allocations to the mobile 

service on a primary basis.



Global 4G LTE Spectrum Landscape



Current IMT Spectrum allocated in China

• A total of 687MHz bandwidth 

planned for IMT 

• 522MHz has been allocated to 

operators.

CT : China Telecom

CMCC : China Mobile

CU : China Unicom

(Unit : MHz)



Current IMT band allocation in Japan
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IMT band allocation in Korea
As of April 2018
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Activities and Views on 5G Spectrum



5G eMBB deployment scenarios

Sub6GHz

Macro
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Sub 6GHz:

• Connectivity & coverage & mobility

mmWave: 

• Capacity boosting 

mmWave

Master

To enable commercial success of 5G eMBB deployment

 Harmonized frequency bands and larger continuous bandwidth

 Network may need to support aggregation of frequency bands below and above 6GHz



5G Networks: coordinated with multiple bands

 Hotspots eMBB

 Fixed wireless access(FWA)

Coverage Guarantee

Capacity boosting 

5G core spectrum
 Capacity & general 

coverage & mobility

 Seamless coverage

 IoT
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China: announced 5G Frequency Planning 
on C bands

Plan 3300-3600 MHz and 4800-5000 MHz as 5G frequency bands

(3300-3400 MHz is limited to indoor scenario)

• June, 2017: Issued the spectrum consultation to the public on use of 5G system in C bands, 

including 3300-3600 MHz and 4800-5000 MHz 

• November, 2017:  Officially announced by MIIT, China

Seek opinions on 24.75-27.5GHz, 37-42.5GHz, and other possible mmWave bands

• June, 2017: Issued the spectrum consultation to the public on use of 5G system in mmWave

bands , including 24.75-27.5GHz, 37-42.5GHz and other millimeter-wave bands

• On-going: Sharing and compatibility studies in the key bands towards WRC-19 A.I. 1.13

• On July 2017, the MIIT approved 4.8-5.0 GHz, 24.75-27.5 GHz and 37-42.5GHz band to be 

utilized as the spectrum of China's 5G R&D trial, in addition to 3.4-3.6 GHz.



US: start with mmWave

• Jul. 2016, FCC adopted rules to facilitate next generation wireless 

technologies

• Nov. 2017, FCC adopted a Second Report and Order in its Spectrum 

Frontiers Proceeding

 licensed spectrum ： 24.25-24.45, 24.75-25.25, 27.5-28.35, 37-40, 

47.2-48.2GHz ；
 Unlicensed spectrum：64-71GHz

 FCC announced plans to hold an auction of spectrum in the 28 GHz 

band in November 2018, followed immediately by an auction of 

spectrum in the 24 GHz band.

• T-Mobile plans to use its 600 MHz spectrum to provide nationwide 5G rollout by 2020. This band provides wider-area 

coverage compared to some of the higher frequency 5G bands. At the end of 2017, T-Mobile owned a nationwide average 

of 31 MHz of 600 MHz spectrum covering 328 million PoPs.

mmWave

Sub-6 GHz

• Sprint holds more than 160 MHz of 2.5 GHz spectrum(Band 41) and aims to use this band to provide 5G. 

• For the 3.5 GHz band (3550–3700 MHz in the US), adopt a three-tier scheme(Incumbent users, Priority access license, 

General authorized access ).

• 3.7-4.2GHz：FCC intends to propose the next steps needed to make the 3.7–4.2 GHz band available for 5G.



Japan: C Bands and mmWave
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Band plan according to the auction in June, 2018



UK : finish 3.5GHz band Auction

3.5GHz band plan according to the auction in May, 2018



2016 & 2017 2018 2019

• EU Pioneer bands: 3400-3800MHz，700MHz, 24.25-27.5GHz
• CHN Decided 3300 – 3600, 4800 - 5000 MHz for 5G commercial ,  considering 26 & 39GHz
• JPN maximum 500 MHz from 3600-4200 and 4400 – 4990 MHz; 28GHz
• KOR 26.5-29.5 GHz, 3400 - 3700MHz
• USA 28GHz / 37-40GHz / 64-71GHz, 600MHz (T-Mobile)，2.5GHz (Sprint)

US: 600MHz

Ireland  3.5GHz

Korea 

3.4~3.7GHz/28GHz

Japan 3.7~4.2 + 

4.5~4.9GHz(Maximum 500) 

/ 28GHz

？China 3.5GHz/4.8GHz

France  3.5~3.8GHz

Italy 3.6~3.8GHz

Spain 3.6~3.8GHz

UK 3.4~3.6GHz

Germany  3.4~3.7GHz

Australia  3.6~3.7GHz

Global 5G Spectrum Activities

UK 3.6~3.8GHz

US: 24/28GHz

？US: 3.7~4.2GHz
US 24/28/39GHz…

China 

3.3~3.6GHz/4.8~5GHz

Plan:

…



3.5GHz Auction results in UK
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C-band: global synergism, a number of countries have been planned 300M ~ 500M large bandwidth

• Group30(24.25~27.5, 27.5~29.5):28GHz in the United States Korea and Japan 5G commercial band, China and Europe tend to 26GHz;

• Group40(37~40.5, 40.5~42.5, 42.5~43.5) is the potential global band

24.25 27.5

mmWave: countries generally have 3 ~ 5GHz available large bandwidth

37 40.5 42.5 43.5

C-band/G30/G40 : Important new spectrum
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Compatibility Studies@26GHz &40GHz

• Several compatibility studies are carrying out in IMT-2020(5G)  Promotion Group(China) based on the inputs from 
contributing WPs of WRC-19 Agenda Item 1.13.

 IMT vs. Inter-Satellite Service (ISS), Earth Exploration-Satellite Service(EESS) and Fix Satellite Service(FSS) 
@26GHz band

 IMT vs. FSS @40GHz band

 IMT vs. EESS(Passive) @24Ghz & 37GHz bands

IMT vs. ISS IMT vs. EESS/FSS DL @ 26&40GHz
IMT vs. FSS UL

@ 26GHz



Summary

• Low and middle frequency bands (below 6GHz)  are core bands for 5G system, which enables 

seamless wide area coverage capability and also applies to internet of things scenarios. 

• High frequency bands (above 6GHz) are key supplemental bands for 5G system, which 

enables high capacity for the system and backhaul.

• Global harmonization under the study in ITU WRC-19 AI.1.13 is important, the administrations 

are currently focus on compatibility studies in 26GHz and 39GHz.

• International cooperation is important to promote global and regional harmonization of 5G 

spectrum.  



(Trainer information)

Trainer: Chen Xiaobei

E-mail: chenxiaobei@caict.ac.cn

Department: Institute 0f Technology and Standard Research

Address: No.52 Huayuan Bei Road, Haidian District, Beijing

Photo：



(End Page)

中国信息通信研究院 http://www.caict.ac.cn


