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New spectrum required for IMT-2020 and 5G 
Spectrum available and required for IMT-2020 

Note: IMT = International mobile telecommunications 
Source: ITU-R (M.2290-0; 12/2013), BCG 
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Nearly 700 MHz additional spectrum required until 2020 in higher user density  setting 
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Consensus on new frequency ranges for IMT is difficult 
Overview of bands under consideration and allocated at ITU's WRC-15 

1. IMT in ITU regions 2 (Americas) and 3 (Asia-Pacific); 2. ITU region 1 (Europe, Africa, the Middle East and Central Asia); 3. Allocated to IMT worldwide except parts of Africa and Asia;  
4. 3500 – 4200 MHz already allocated to IMT in ITU regions 2 and 3; Note: IMT = International mobile telecommunications; Source: ITU (2016), GSMA (2015), BCG analysis 

694 – 790 MHz2    

4400 – 4500 MHz  

1350 – 1400 MHz 

5350 – 5470 MHz  

1427 – 1452 MHz3  

5925 – 6425 MHz  

2700 – 2900 MHz  

3300 – 3400 MHz  

Frequency ranges under consideration at ITU's WRC-15 

1695 – 1710 MHz  

3400 – 3600 MHz4   

5725 – 5850 MHz  

Relatively little additional spectrum allocated to IMT 

470 – 694 MHz1   

3800 – 4200 MHz4   

3700 – 3800 MHz4   

   Frequency ranges recommended by GSMA 

1452 – 1492 MHz3   

1492 – 1518 MHz3   

1518 – 1525 MHz 

3600 – 3700 MHz4   

4500 – 4800 MHz  

4800 – 4990 MHz  

   New frequency ranges allocated for IMT 
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Various frequency ranges are being considered for IMT-2020 

and 5G 

27.5 GHz to 28.35 GHz 

38.6 GHz to 40.0 GHz 

57 – 64 GHz 

64 – 71 GHz 

1. Previous frequency range recommended was 25.25-29.5 GHz; 2. 700 MHz and 3.4 to 3.8 GHz considered by ITU in addition to WRC-19 studies; Note: IMT = International mobile 
telecommunications; Source: FCC (Notice of Inquire, 2014; Notice of Proposed Ruling, 2015; Notice of New Rules, 2016), Ofcom, (2015/2016), ITU (2016), RSPG (2016), GSA (2016), BCG analysis 

29.1 GHz to 29.25 GHz 

31.0 GHz to 31.3 GHz 

37.0 GHz to 38.6 GHz 

42.0 GHz to 42.5 GHz 

71 – 76 GHz 

81 – 86 GHz 

25.05 GHz to 25.25 GHz 

Global harmonization of 5G spectrum will be challenging 

3.4 GHz to 3.8 GHz2  

24.5 GHz to 27.5 GHz 

37.0 GHz to 40.5 GHz 

31.8 GHz to 33.4 GHz 

45.5 GHz to 47.0 GHz 

50.4 GHz to 52.6 GHz 

66 GHz to 76 GHz 

81 GHz to 86 GHz 

42.5 GHz to 43.5 GHz 

47.0 GHz to 47.2 GHz 

47.2 GHz to 50.2 GHz 

24.25 GHz to 24.45 GHz 

21.2 GHz to 23.6 GHz 

10.7 GHz to 11.7 GHz 

17.8 GHz to 19.7 GHz 

14.4 GHz to 15.35 GHz 

36.0 GHz to 40.5 GHz 

27.5 GHz to 29.5 GHz1 

42.5 GHz to 50.2 GHZ 

50.4 GHz to 52.6 GHz 

55.78 GHz to 76 GHz 

81 GHz to 86 GHz 

92 GHz to 100 GHz 

40.5 GHz to 42.5 GHz 24.5 GHz to 27.5 GHz 

31.8 GHz to 33.4 GHz 

10.5 GHz to 10.68 GHz 700 MHz2 

Frequencies made 

available by FCC 

Frequencies in focus of Ofcom's  

latest spectrum strategy 

Frequencies recommended 

by RSPG 
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27.5–28.35 GHz 

64–71 GHz  

64–71 GHz  

5 GHz 

14.5–15.4 GHz 

27.5–28.35 GHz 

Operators are trialing 5G on numerous spectrum bands 
Overview 5G trials and used spectrum bands1 

    5G trials / field testing 

27.5–28.35 GHz 

37.0–38.6 GHz 

14.4–15.35 GHz 

71–76 GHz 

3.4–3.6 GHz 

14.5–15.4 GHz 

2.6 GHz 

71–76 GHz 

4.5 GHz 

64–71 GHz 

14.5–15.4 GHz 

5 GHz 

3.4–3.6 GHz, 

3.7–4.2 GHz 

14.5–15.4 GHz 

27.5–28.35 GHz  

1. Bandwidths of several 100 MHz typically used in 5G trials 
Source: Company press releases, BCG press research, GSA (2016) 

Preferred 5G spectrum bands start to crystallize, e.g. around 3 GHz and 28 GHz 

14.5–15.4 GHz 

27.5–28.35 GHz 

71–86 GHz  

71–76 GHz 

3.5  GHz 

14.7–15.1 GHz  

Selected examples 
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European telecoms regulators currently focusing on 

allocating low and mid frequency bands for 4G – and 5G 
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Source: News reports, NRAs, BCG   Note: EU and Switzerland 

24.5 GHz 
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Large amount of 5G spectrum available above 20 GHz 

 
1. Max. coverage distance with 70 dB max. path loss dynamic range and 10 dB SNR, as a function of transmitter and receiver distance; loss model assumes path loss with exponent 3.5 or 5 (LOS or 
NLOS measurements in urban setting for 28 GHz) and atmospheric attenuation; source: Rappaport et al. "Millimeter Wave Mobile Communications for 5G Cellular: It Will Work!", BCG analysis 

Bands considered by FCC 

Bands made available by FCC 

27.5 GHz – 28.35 GHz 37 GHz – 40 GHz 64 GHz – 71 GHz 

Estimated 

coverage 

distance1 

(km) 

Pre-5G 

and new 

spectrum 

(FCC) 

LOS scenario NLOS scenario 

Pre-5G mobile 

spectrum 

No significant difference of spectrum bands in mmWave 

0.1

1.0

10.0
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Example 

https://de.wikipedia.org/wiki/Datei:Flag_of_the_United_States.svg
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Ecosystem uncertainty is a big challenge for operators 
Price comparison of 2600 MHz FDD vs. 2600 MHz TDD 

0.99

0.68
0.63

0.40
0.32

0.25
0.18

0.0

0.2

0.4

0.6

0.8

1.0

2.6GHz TDD price index (2.6GHz FDD=1.00) 

Ø 0.49 

Note: Comparison of price of 1 MHz of TDD spectrum vs. 2x0.5 MHz of FDD spectrum 
Source: BCG spectrum benchmark database and analysis 

2011 2011 2010 2011 2013 2013 2015 

   Spectrum acquired for free or (close to) minimum reserve price 

 High frequency and TDD spectrum could be acquired at substantial discounts 

Example 

http://www.google.ch/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiylczx1IHMAhVHfhoKHQ9ECqMQjRwIBw&url=http://www.nationalflaggen.de/flagge-belgien.html&psig=AFQjCNGq2TQdtoNAF_tsfdPdshbHJEPDnQ&ust=1460294987827069
https://de.wikipedia.org/wiki/Datei:Flag_of_Italy.svg
https://de.wikipedia.org/wiki/Datei:Flag_of_Austria.svg
https://de.wikipedia.org/wiki/Datei:Flag_of_Portugal.svg
https://de.wikipedia.org/wiki/Datei:Flag_of_Slovakia.svg
https://de.wikipedia.org/wiki/Datei:Flag_of_the_United_Kingdom.svg
https://de.wikipedia.org/wiki/Datei:Flag_of_Turkey.svg
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Fixed wireless access 

5G faces high requirements to take use cases to mass market 

1. E.g.: Less then 1 connection loss in 10k connections; 2. Mean throughput sufficient for most use cases; peak speeds on demand for flash downloads as additional service 
Source: BCG analysis, NGMN Alliance 

Massive 

Internet of 

Things 

Mission-

critical IoT 

Enhanced 

mobile 

broadband 

Industrial automation 

Remote medical care 

Connected vehicles 

Smart wearable 

Sensor networks 

Logistics and tracking 

Mobile broadband 

Requirements needed 

by use case 

Decrease Increase Major requirement 

A 

B 

C 

2 
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Enhanced mobile broadband requires dense broadband radio 

access and investments in fiber connectivity 

Note: Requires defined set of data 
Source: BCG 

Massive densification with small cells 

(dense urban, urban and business) – 

ffiberized if fiber fronthaul within short  

range of existing fiber network 
Central offices are upgraded 

to proximity data centers 

Macro site ramp-up increases 

availability of 100 Mbps 

average throughput 

Existing access network 

is upgraded from 4G to 5G 

500m 

Fiber and  

mmWave provide  

scalable x-haul 

Map profile: eMBB 
Berlin | 2025  

Dense Urban, Urban, Business 

 Type 

Macro sites 

Proximity data centers 

Small cells 

# 

New Total 

x 

x 

x 

x 

x 

x 

New 5G small cell Small cell  (black=newer) IBS (black=newer) New 5G macro site 

Proximity data center Fiber Existing macro site 

Example: eMBB 
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Cost per GB – including opex and capex – decreases 

significantly in all area types 

2020 2019 2018 2017 2016 2025 2024 2023 2022 2021 

€ per GB 

Weighted average Transit Rural Suburban Business Urban Dense Urban 

Source: BCG analysis 

Cost per GB 

until 2025 

90+% 
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Typical capex to sales ratio of Western European telcos 

However, capex to sales ratio expected to increase to 20%+ to 

prepare networks for 5G 

2018 2022 2016 2017 2019 2020 2021 2023 2024 2025 

0 

5 

10 

15 

20 

25 

Network capex as % of revenue – aggregated view for all 5G use cases 

Source: BCG analysis 

20% 

Capex to sales 

ratio could 

increase well 

above 

Pre-5G investments in 

HetNet and MEC/Proximity 

Data Centers 

Operators need a business case for each 5G use case and the respective investments 
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Thank you 


