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5G is Coming.  What is it and 
What will it Mean for Rural 
Telcos?
WTA 2017 – Hilton Head, SC

David Fritz – Sr. Consulting Engineer

14 March 2017
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Nokia Corporate View

10 years
on battery

M2M
ultra low cost 

What is 5G?
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What Activities are Creating the 5G Buzz? - US Spectrum Summary
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FS: Fixed Service; EESS: Earth Exploration Satellite Service; FSS: Fixed Satellite Service; MSS: Mobile Satellite 
Service; BS: Broadcast Satellite; RL: RadioLocation; RA: RadioAstronomy; A:Amateur; MS: Mobile Service 

USA

FCC 5G mmWave Report & Order July 14

• 3.85 GHz of Licensed spectrum in the 28, 37 and 39 GHz bands

- Flexible use spectrum, more than four times the amount of 
flexible use spectrum the FCC has licensed to date.

• 7 GHz of Unlicensed spectrum in the 64-71 GHz band

- Doubles amount of high-band unlicensed spectrum to 14 GHz 
contiguous unlicensed spectrum (57-71 GHz)

• 600 MHz of Shared access spectrum in the 37-37.6 GHz band

- Dynamic shared access between different commercial users, 

and commercial and federal users.

• Power Levels

- Base Station Power: Adopt TX power limit of 75 dBm/100 MHz EIRP

- Mobile Power: Adopt 43dBm EIRP transmit power

- Transportable Power: Maximum power of 55dBm EIRP.

Below 6 GHz:
• 600 MHz (84MHz – Stage 4 Close)

• Current shared 3.5GHz (150MHz @ 3550-3700MHz)

• 2.5 GHz BRS/EBS (Sprint Push)

Future Targets:

• Add 3700-4200MHz

- 650MHz contiguous (3550-4200MHz). FSS incumbent.  

• Consider also 3100-3550MHz

- 1100MHz contiguous (3100-4200MHz). DoD incumbent.

• 1300-1390MHz (pair with spectrum above 1780MHz)

• Additional 195MHz @ 5GHz

- 5350-5470 MHz & 5850-5925 MHz, total 775MHz contiguous
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Is there 5G Spectrum for Rural Carriers?
Spectrum Tool Box

• LMDS (28 GHz)

• Small Carriers Own Today

• Tier 1 Use Outside of Large cities?

• 28 GHz / 39 GHz Auction?

• Unlicensed 5.8 GHz

• Wifi Now

• LTE-U / LAA

• Multi-Fire

• CBRS 3.5 GHz

• Part 90, but Part 96 Transition

• LTE-U / LAA

• Multi-Fire

• 1.1 GHz Depth Future?

• 2.5 GHz

• Small Carriers Own Today

• Sprint Partnerships?



5 © Nokia 2017

What are the Timelines and Mile Stones Driving the Standards?
Leading Mile Stones: Verizon, 2018 Winter Olympics, & 2020 Summer Olympics

R15 R16

5G

Slideware / Prof of Concepts 3GPP5GTF

2018 2019 202020172016

Source: 
www.wirelessweek.com/news/2017/02/veriz
on-announces-5g-customer-trials-11-cities-
5g-forum-partners
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What is the Industry Timeline on 5G Chipset and Device Ecosystem?

2017 2018 2019

Pre-standard 5GTF / 5GSIG based 

3GPP based

FPGA based 
CPE and 
antenna

SOC based 
solutions

Portable 
devices

Commercial 
CPE and 
antenna

3GPP R15 
FPGA based 

CPE

SOC based 
solutions

Portable 
devices

3GPP R16 
FPGA based 

CPE



7 © Nokia 2017

What Does a 5G Ready Network Need to Evolve Into? - RAN
High Beamforming and/or Spatial Multiplexing Gain(s)

Two benefits

• SE improvement @ lower bands

• Compensating path loss with high antenna gain (using 
large number of antenna elements) @ high bands

Massive MIMO Gain: LTE @ 2 GHz

• 16 TXRU’s, 2RX at UE 

• ~ 200% gain in mean UE throughput 

• ~130% gain in cell edge over 8x2 (R12)

• 64 TXRU’s, 2RX at UE

• ~ 60%-200% gain in mean UE throughput 

• ~ 90%-700% gain in cell edge over 16x2 

10 years100 Mbps 10-100 x10,000 x ultra low>10 Gbps <1 ms

Higher carrier 
frequency 
smaller 
antenna 
arrays

Applicable for 
both macro 
and small cells

Different 
frequency ranges 
requires different 
phased array 
architecture

16 controllable 
antenna elements

e.g. 16, 
32, 64, 
256, …
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10 years100 Mbps 10-100 x10,000 x ultra low>10 Gbps <1 ms

What Does a 5G Ready Network Need to Evolve Into? - E2E
Low Latency / Computing on the Edge 

Mission-critical 
services, e.g. in V2X or 
industrial applications

Moving 
virtual networks

Central cloud based > 50 ms latency

Mobile Edge LTE  10 ms

5G Edge  2,5 ms

5G D2D  1 ms

<1 ms

5G AP

5G AP2

5G AP

Application 
server

Mobile Edge cloud 
computing

Native 
D2D

Core
Cloud

Radio Aggregation CoreUEs
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What are Potential Rural Use Cases?
“Fritz Crystal Ball”
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Mobile World Congress 2017: 5 Major 5G Announcements (March 3, 2017)
“5G was one of the stars of the show at this year's Mobile World Congress (MWC) in Barcelona, even 
though the standard technically doesn’t exist yet. ”

Sprint strikes gooooooaaaaaaalllllll with 5G demo in Santa Clara (June 6, 2016)
“4K video . . . 73 GHz . . . Beamforming and low latency applications . . . VR headsets . . . Thanks to 
prototype provider Nokia”

AT&T: 5G mostly about fixed wireless for next two to three years (June 2, 2016)
”5G millimeter wave trial . . . start with 15 GHz in the summer . . . then go to 28 GHz at the end of the 
year”

AT&T’s 5G trials could deliver speeds around 5 Gbps this year (May 25, 2016)
”5G trial with friendly customers by end of year . . . Trials in Austin”

Nokia wants to demonstrate 5G prototype gear at CSpire in July (May 9, 2016)
”helping the industry to adopt rules the rules on 5G deployment . . . Bands above 24 GHz”

Verizon's Shammo: 5G pilot in 2017 is all about fixed wireless (April 21, 2016)
”helping the industry to adopt rules the rules on 5G deployment . . . Bands above 24 GHz”

Nokia EVP Ricky Corker 

stands next to the Nokia 

base station that was used 

in Sprint's 5G demo

http://www.fiercewireless.

com/tech/story/nokia-5g-

demo-copa-soccer-game-

just-beginning/2016-06-05

What is 5G for Rural Carriers 2017/18?
Keep your Eye On Tier 1 Success and Failures!

http://www.fiercewireless.com/tech/story/nokia-5g-demo-copa-soccer-game-just-beginning/2016-06-05
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