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Industrial IoT,

Private network,

5G NR C-V2X,

Integrated Access and Backhaul,

Unlicensed/shared spectrum,…

Continued eMBB evolution

Expanded ecosystem:

Private networks,

Indoor mmW for enterprises,

Boundless XR,…

Rel -17+

Driving the 5G roadmap and ecosystem expansion

20182017 20202019 20222021

Rel -17+ evolutionRel-16Rel-15

Rel -16
Commercialization

Rel -15
CommercializationNR

Field trialsIoDTs

Standalone (SA)

eMBB deployments in both 

mmWave and sub-6 GHz.
New 5G NR technologies to evolve 

and expand the 5G ecosystem

Continue to evolve LTE in parallel as essential part of the 5G Platform

Non-Standalone (NSA)

We are here

Smartphone formfactor,

Connected laptops,

CPE fixed access

2023+
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1990+

Demonstrated Non-line of sight 

(NLOS)  mmWave mobility with 

beam steering, first at 5G analyst 

day in October 2015

Commercial 5G NR 

mmWave networks 

and devices 

Many years of foundational 

technology research on 

mmWave, MIMO, advanced RF

September 2017 1H19

MWC 2016 MWC 2018MWC 2017

Showcased 5G NR mmWave 

coverage simulations announced 

prototype mmWave UE

July 2018

Demonstrated NLOS van mobility 

with beam steering & switching 

across access points

Launched the world’s 

first 5G NR RF module 

for mobile devices

Completed interoperability 

testing with multiple 

infrastructure vendors, 

showcased 5G network 

capacity simulations

October 2017

Demonstrated world’s first 5G mmWave 

connection based on Snapdragon X50; 

announced smartphone reference 

design

September 2018

Announced first 3GPP-

compliant 5G NR mmWave 

OTA Call with a mobile form 

factor device

December 2017

Achieved world’s first 5G NR 

mmWave standards-compliant 

connection with partner

October 2016
Introduced world’s first 

announced 5G modem, the 

Qualcomm® Snapdragon™ 

X50, mmWave and sub-6 GHz

Many milestones to mobilize 5G NR mmWave

March 2017
Led way forward on 

accelerated  5G NR eMBB 

workplan, to enable 

mmWave launches in 2019

September 2017

Launched world’s first mmWave 

smartphone, Asus ZenFone, 

supporting 802.11ad 60 GHz

5G NR field trials with 
MNOs and infra vendors

MWC 2019

Stay tuned for 

groundbreaking 

mmWave demos

October 2018

Introduced even smaller 

5G NR RF module that 

is 25% smaller in size

Qualcomm Snapdragon is a product of Qualcomm Technologies, Inc. and/or its subsidiaries.
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5G NR standards compliant

Sub-6 + mmWave

Premium-tier smartphones in 2019

World’s first announced  5G NR modems

October
2017

2H
2018

5G NR Interoperability and field trials 

using form factor mobile test device 

Providing Qualcomm® Reference Design 
to accelerate commercial devices

1H
2019

February
2018

1.24
First 5G NR 
mmWave
over-the-air 
data call, with 
Ericsson

First 5G NR 
Sub 6 GHz
over-the-air 
data call, with 
Ericsson

September
2018

October
2018

4.51

Multi-Gigabit over mmWave on 

working Qualcomm® Snapdragon™ 

X50 5G modem silicon

Qualcomm Reference Design is a program of Qualcomm Technologies, Inc. and/or its subsidiaries.

family

More than 30 
commercial 5G 
mobile devices 
scheduled to 
launch in 2019
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Significant 5G NR mmWave outdoor coverage via co-siting
Simulations based on over-the-air testing and channel measurements

Simulations assumptions: Based on MAPL (maximum allowable path loss) analysis with ray tracer propagation model and city/area specific models; minimum 0.4 bps/Hz and 0.2 bps/Hz for downlink data and control, out-to-out coverage only; 

Using 800 MHz DL bandwidth and 100 MHz uplink bandwidth with 7:1 DL:UL TDD

US City 1 US City 2 Korean City 1 Hong Kong Japan City 1 Russia City 1 Europe City 1 US City 1 US City 2

Total 48 36 41 39 28 26 28 48 36

Macro 0 8 33 39 28 26 7 0 8

Small 48 28 8 0 0 0 21 48 28

Downlink 

Uplink

Coverage %          

Co-siting with LTE

75%

62%

76%
72%

65%

53%

41%

69%

52%

64%

46%

62%
57%

52%

40%

33%

41%

30%

26 / 28 GHz 39 GHz

Site density 

(per km2)

Median Downlink 

Burst Rate (Gbps)
2.2 Gbps2.2 Gbps 1.5 Gbps 2.7 Gbps 2.4 Gbps 2.7 Gbps 2.0 Gbps 1.5 Gbps 1.2 Gbps
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37-37.6GHz

37.6-40GHz

Global mmWave spectrum status

Allocated 12.55 GHz of mmWave spectrum so far 

Auction started in Nov18 for 28 GHz with 24 GHz 
following; 37/39/47 GHz auction expected in 2H19

28 GHz auction completed in Jun. 2018; each 
operator (SKT, KT, LG U+) secured 800 MHz

Expected additional 3 GHz bandwidth in 2019+

Official 5G mmWave band in 28 GHz spectrum 
with maximum 2 GHz bandwidth

Assignment expected by March 2019

5G spectrum auction completed in Sept. 2018 
with right of use starting January 1st, 2019

Initial commercial deployment expected in 2019

26 GHz auction completed in Q4 2018 to enable 
2019 commercial deployments

Regulator published draft proposed allocation 
procedure and condition of use for 26 GHz

5G NR mmWave 
spectrum highlights
Regions targeting 2019 deployments

24-28GHz 37-40GHz 64-71GHz

24.25-24.45GHz 

24.75-25.25GHz 

27.5-28.35GHz

24.5-27.5GHz

26GHz

26GHz

26GHz

24.5-27.5GHz

26.5-29.5GHz

27-29.5GHz

26.5-27.5GHz

27.5-28.35GHz

24.25-27.5GHz

26.5-27.5GHz

37.5-42.5GHz

39GHz

37-37.6GHz 

37.6-40GHz 

47.2-48.2GHz
64-71GHz

64-71GHz U.S.

South 
Korea

Japan

Italy

Russia

Germany
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