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Top 10 Misconceptions
About 5G
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Misconception #1: 5G will be revolution, not Evolution
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capabilities to better reach consumers.

“The application of 5G technology will result in massive changes for both

consumers and enterprises,” said Jeff Weisbein, founder and CEO of die

media company Best Techie. “5G networks will offer ¢ ers incredible
to 20Gb/s):

make advancements such as even sma

broadband speeds at hom vill also enable companies to

connected cars, advancements
in medical technologies and improved retail experiences

personalization.”

5G refers to 5th-Generation Wireless Systems and uses additional spectrum in

the existing LTE frequency range to build on the capabilities of 4G, which is

often used interchangeably with 4G LTE by marketers. LTE denotes Long Term
Evolution, and is a term that was deployed with early 4G networks that
presented a substantial improvement on 3G, but did not fully qualify as 4G,
meaning 4G LTE is essentially first-generation 4G.
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Misconception #1: 5G will be revolution, not Evolution

* The initial 5G will be very similar to 4G, just a bit faster in most places
* In other places there will be islands of very fast coverage

e But the initial 5G will just be an evolution — the revolution part will
come after a few years

We will look at some of these points while discussing other
misconceptions




Misconception #2: 5G requires millimetre waves (mmWave)

Coverage Layer
Sub-1GHz

R
1GHz — 6GHz

High Throughput Layers
6GHz — 100GHz




Misconception #2: 5G requires millimetre waves (mmWave)

<1GHz 3GHz 4GHz 5GHz —————————24-28GHz 37-40GHz —64-71GHz
24.25-24 45GHz 37-37.6GHz
&= 24.75-25.25GHz 37.6-40GHz
= 600MHz (2x35MHz)  2.5GHz (LTE B41)  3.55-3.7 GHz 3.7-4.2GHz 5.9-71GHz 27.5.98 35GHz 47248 9CHz 64-71GHz
— L} — — e k]
37-37.6GHz
‘*’ 600MHz (2x35MHz) 27.5-28.35GHz 37.6-40GHz 64-71GHz
. L] N — L]
. 700MHz (2x30 MHz) 34-3.8GHz 5.9-6.4GHz 24.5-27.5GHz
' N N —
iF 700MHz (2x30 MHz) 34-3.8GHz 26GHz
k] 3 — —
B  oovHz (230 MHz) 34-38GHz 26GHz
L] N —
‘ ’ 700MHz (2x30 MHz) 346-3.8GHz 26GHz
' L] ——
‘ ' 700MHz (2x30 MHz) 3.6-3.8GHz 26.5-27.5GHz
' L]
0 33-36GHz 4.8-5GHz 24.5-275GHz 37.5-42.5GHz
L} N — L]
‘o’ 34-37GHz 26.5-29.5GHz
\i/ L] —
® 36-42GHz  4.4-4.9GHz 27.5-29.5GHz
L}
ﬁ 34-37GHz 24.25-275GHz 39GHz
L] N

New 5G band

Global snapshot of 5G spectrum

Around the world, these bands have been allocated or targeted SR T—

Picture Source: Qualcomm
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Misconception #2: 5G requires millimetre waves (mmWave)

5G NEEDS ALL SPECTRUM BANDS

26/28 GHz — most
popular band

M 3.5 GHz — most
popular band

700 MHz — most
popular band

LOW BAND

CAPACITY —»

COVERAGE —»

Picture Source: Deutsche Telekom / T-Mobile USA



Misconception #3: 5G needs new spectrum

You can roll out 5G in new spectrum but
no one is stopping you from using an
existing spectrum / band




Misconception #3: 5G needs new spectrum

Release 15 3GPP TS 38.101-1 V15.3.0 (2018-09)
Table 5.2-1: NR operating bands in FR1 n41 2496 MHz — 2690 MHz 2496 MHz — 2690 MHz TDD

n50 1432 MHz — 1517 MHz 1432 MHz — 1517 MHz TDD?

NR Uplink (UL) operating band Downlink (DL) operating band | Duplex n51 1427 MHz — 1432 MHz 1427 MHz — 1432 MHz TOD
operating BS receive / UE transmit BS transmit/ UE receive Mode nes 1710 MHzZ — 1780 MHzZ 2110 MHz — 2200 MHz FDOD
band FuL_low — FuL_nigh FoL_low = FpL_high n70 1695 MHz — 1710 MHz 1995 MHz — 2020 MHz FOD
ni 1920 MHz — 1980 MHz 2110 MHz — 2170 MHz FDD n71 663 MHz — 698 MHz 617 MHz — 652 MHz FDD
n2 1850 MHz — 1910 MHz 1930 MHz — 1990 MHz FDD n74 1427 MHz — 1470 MHz 1475 MHz — 1518 MHz FDD
n3 1710 MHz — 1785 MHz 1805 MHz — 1850 MHz FDD n75 N/A 1432 MHz — 1517 MHz SDL
ns 824 MHz — 849 MHz 869 MHz — 894 MHz FDD n76 N/A 1427 MHz — 1432 MHz SDL
n7 2500 MHz — 2570 MHz 2620 MHz — 2690 MHz FDD n77 3300 MHz — 4200 MHz 3300 MHz — 4200 MHz TDD
ns 880 MHz — 915 MHz 925 MHz — 960 MHz FDD n78 3300 MHz — 3800 MHz 3300 MHz — 3800 MHz TDD
niz 599 MHz — 716 MHz 729 MHz — T46 MHz FDD n79 4400 MHz - 5000 MHz 4400 MHz - 5000 MHz TDD
n20 832 MHz — 862 MHz 791 MHz — 821 MHz FDD n30 1710 MHz — 1785 MHz N/A SUL
n2s 1850 MHz — 1915 MHz 1930 MHz — 1995 MHz FDD ne1 880 MHz — 915 MHz N/A SUL
n28 703 MHz — 748 MHz 758 MHz — 803 MHz FDD n&2 632 MHz — 862 MHz NiA SUL
n34 2010 MHz — 2025 MHz 2010 MHz — 2025 MHz TDD na3 703 MHz — 748 MHZz N/A SUL
n3s 2570 MHz — 2620 MHz 2570 MHz — 2620 MHz TDD n&4 1920 MHz — 1980 MHz N/A SUL
n3g 1880 MHz — 1920 MHz 1880 MHz — 1920 MHz TDD n3e 1710 MHz — 1780MHz _ NIA — _SUL

n40 2300 MHZ — 2400 MHz 2300 MHZ — 2400 MHz TDOD NOTE 1: UE that complies '.m.th the NR Band n50 ml_nl_mum requ!rements in this specification

shall also comply with the NR Band n51 minimum requirements.

New Bands in
5G, not in LTE




Misconception #3: 5G needs new spectrum

* T-Mobile USA launching 5G in 600 MHz
* 600 MHz used for 4G at present

Nationwide 600 MHz
322 M Network Expansion
. . More than 900 cities and towns
Comlng thlS Coming to PR this fall
summer
\ | J
| |
. ildi . Min 1.4 MHz Min 5 MHz
Fastest LTE Network BU|.|d|ng. d First 3GPP,
T-MOBILE 318 11.9 2_Way
VERIZON 29.3 9.6
ATET 26.4 77 NetWO rk . MR band / SCS / UE Channel bandwidth
seent [N 3> Complete! NR Band iﬁi 5 MHz | 1012 MHz | 152 MHz | 202 MHz | 252 mHz | 20 MFZ | 40 mHz | 504
n71 15 Yes Yes Yes Yes
a0 Yes Yes Yes
&0




Misconception #3: 5G needs new spectrum

* Sprint USA launching 5G in 2.5 GHz
e 2.5 GHz used for 4G at present

TDD-LTE Massive MIMO for 5G

2 Sprint will deploy 64T64R Massive MIMO
(128 Antenna Elements) at 2.5 GHz

2 Upgrade thousands of 2.5 GHz sites with
Massive MIMO to support LTE and 5G
simultaneously at existing sites

Sprint’

5

Min 1.4 MHz
Max 20 MHz

|
Min 10 MHz
Max 100 MHz

NR band / SCS / UE Channel bandwi

NR SCS 5 1012 152 202 252 30 40 5
Band kHz | MHz MHz MHz MHz MHz MHz MHz ME
n41 15 Yes Yes Yes Yes Ye
30 Yes Yes Yes Yes Ye

60 Yes Yes Yes Yes Ye

©3G4G 3G4G



Misconception #4: 5G needs large amounts of bandwidth

 3GPP defines new NR (New Radio) bands in FR1 and FR2 in 3GPP

Rel.15 NR 225 215
3.3 3.8 4.4 5.0 Ry 27 20
 FR1: 450 MHz — 6 GHz 568 L
|
26.5
» FR2:24.25 GHz — 52.6 GHz m
3 Table 2 NR bands specified in this WI .

NR operating band Uplink (UL) operating band | Downlink (DL) operating band Duplex Mode Bandwidth
n77 3300 MHz — 4200 MHz 3300 MHz — 4200 MHz TDD 900 MHz
n78 3300 MHz — 3800 MHz 3300 MHz — 3800 MHz TDD >00 MHz
n79 4400 MHz — 5000 MHz 4400 MHz — 5000 MHz TDD 600 MHz

n257 26500 MHz — 29500 MHz 26500 MHz — 29500 MHz TDD 3000 MHz (3 GHz)
n258 24250 MHz — 27500 MHz 24250 MHz - 27500 MHz TDD 3250 MHz (3.25 GHz)
n260 37000 MHz — 40000 MHz 37000 MHz — 40000 MHz TDD 3000 MHz (3 GHz)
n261 27500 MHz — 28350 MHz 27500 MHz — 28350 MHz TDD 850 MHz




Misconception #4: 5G needs large amounts of bandwidth

Release 15 24 3GPP TS 38.101-1 V15.3.0 (2018-09) Release 15 25 3GPP TS 38.101-1 V15.3.0 (2018-09)
— " " NR band / SCS/ UE Ch | bandwidth
NR SCS 5 101.2 152 m:l:lga T ;2553 o Ui:' 40 bﬂ“d:’;dﬂ" 60 80 920 100 NR scs 5 10%2 15% 202 252 30 40 50 60 80 90 100
Band kHz | MHz MHz MHz MHz MHz MHz | MHz | MHz MHz | MHz | MHz MHz
Band | kHz | MHz MHz MHz MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz MHz 71 15 Yes Yas Yes Yes
15 Yes Yes Yes Yes 30 Yes Yes Yes
n1i 30 Yes Yes Yes G0
&0 Yes Yes Yes n74 15 Yes Yes Yes Yes
15 | Yes | Yes Yes Yes 30 Yes Yes | Yes
n2 30 Yes | Yes | Yes 50 Yes | Yes | Yes
&0 Yes Yes Yes n7s 15 Yes Yes Yes Yes
n3 15 | Yes | Yes | Yes | yes | Yes | Yes 30 Yes | Yes | Yes
30 Yes | Yes | Yes | Yes | Yes 50 Yes | Yes | ¥es
60 Yes | Yes | Yes | Yes | Yes nre ;g Yes
n5 15 Yes Yes Yes Yes )
30 Yes Yes Yes 15 Yes Yes Yes Yes Yes
60 n77 [ a0 Yes | Yes | Yes Yes | Yes | Yes | Yes | Yes | Yes
n7 15 | Yes | Yes Yes Yes 60 Yes Yes | Yes Yes | Yes | Yes | Yes | Yes | Yes
30 Yes Yes Yes 15 Yes Yes Yes Yes | Yes
60 Yes Yes Yes n7a a0 Yes Yes | Yes Yes | Yes | Yes | Yes | Yes | Yes
ng 13 Yes Yes Yes Yes 60 Yes Yes Yes Yes | Yes Yes | Yes | Yes Yes
30 Yes Yes Yes 15 Yes Yes
60 n7g 30 Yes Yes Yes Yes Yes
niz 15 Yes Yes Yes 50 Yesg Yes Yes Yes Yes
30 Yes Yes 15 Yes Yes Yes Yes Yes Yes
60 nao 30 Yes Yes Yes Yes Yes
n20 15 | Yes | Yes Yes Yes 60 Yes Yes | Yes Yes | Yes
30 Yes Yes Yes 15 Yes Yes Yes Yes
50 ng1i 30 Yes Yes Yes
n25 | 15 | Yes | Yes | Yes | Yes ?g P e RV B
30 Yes Yes Yes ng2 30 Yes Yes Yes
60 Yes Yes Yes &0
n2s 15 Yes Yes Yes Yes 15 Yes Yes Yes Yes
30 Yes Yes Yes ng3 30 Yes Yes Yes
n34 15 Yes Yes Yes 15 Yes Yes Yeg Yes
30 Yes Yes na4 30 Yes Yes Yes
60 Yes Yes 60 Yes Yes Yes
n3s 15 Yes Yes Yes Yes 15 Yes Yes Yes Yes Yes
30 Yes Yes Yes ns6 30 Yes Yes Yes Yes
&0 Yesg Yes Yeg 60 Yes Yes Yes Yes
n3g 15 Yes Yes Yes Yeg Yesg Yesg Yesg NOTE 1: 90% spectrum utilization may not be achieved for 30kHz SCS.
ED) Yes Yes Yes Yes Yes Yes NOTE 2: 90% spectrum utilization may not pe achieved for 60kHz SCS.
50 Yes Yes Ves Yes Yes Yes NOTE 3. This UE channel bandwidth is applicable only to downlink.




Misconception #4: 5G needs large amounts of bandwidth

Release 15 3GPP TS 38.101-2 V15.3.0 (2018-09)

Table 5.3.5-1: Channel bandwidths for each NR band

Operating band / SCS5 / UE channel bandwidth

Operating SCs 50 100 200 400
band kHz MHz MHz MHz MHz
n?57 &0 Yes Yes Yes

120 Yes Yes Yes Yes
n?5a &0 Yes Yes Yes

120 Yes Yes Yes Yes
&0 Yes Yes Yes
120 Yes Yes Yes Yes
&0 Yes Yes Yes
120 Yes Yes Yes Yes

n2e0

n261




Misconception #5: 5G will give super-high speeds

= BUSINESS INSIDER TECH

Your internet speeds will be insanely

fast when 5G arrives

? Antonio Villas-Boas
A Mar. 4,2017, 3:00PM 4 48972

[T CNTT T

Follow Business Insider: Zaeb Hathiary and 2 8M ofhers fike this

When the 5G wireless standard hits the mainstream, our hoi
the potential to be so fast that we'll be downloading 4K movi
any other large form of content at a fraction of the time we'r:

L e, LI L ST LRI LS W St =1 ]

Brand News ¥

| Features Best Tech De

New 5G Test Shows 14x Better Real-

World Speeds Over 4G LTE

a By Dominik Bosnjak ==

5G isn’t going to be much faster than LTE when it
launches next year

e

Wireless networks and smartphone makers are gearing up to launch the world's first 5G networks early next year.
Chipmakers have already unveiled their first 5G modems, and the carriers have already started the war for public
perception of the best network.

But according to comments made by Karri Kuoppamaki, T-Mobile’s VP of radio network technology development and
strategy, 5G isn’t going to start out as much of an improvement over LTE, at least from the perspective of users.



http://uk.businessinsider.com/5g-speed-network-lte-2017-3
https://www.androidheadlines.com/2018/02/new-5g-test-shows-14x-better-real-world-speeds-over-4g-lte.html
https://bgr.com/2018/04/26/5g-speeds-vs-lte-verizon-t-mobile/

Misconception #5: 5G will give super-high speeds

* Intheory

4G / LTE

—
—

|
Carrier Aggregation

5G NSA

—
—

|
Dual Connectivity (DC)




Misconception #5: 5G will give super-high speeds

* |n practice

- M
\ J
|

Carrier Aggregation

____________

—
—

|
Dual Connectivity (DC)
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Misconception #5: 5G will give super-high speeds

Harmonics and IMD Products for b3_n78
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Frequency (MHz)
1. b8 uplink signal 1740 MHz 5. IMD product at 3480 MHz, self-interference for the
TDD band?

2. b3 uplink band 1710 MHz ~ 17856 MHz

6. n78 TDD band 3300 MHz ~ 3800 MHz
3. IMD’s landing on b3 receive frequency 1835 MHz

7. n78 uplink signal 3575 MHz
4. b3 downlink band 1805 MHz ~ 1880 MHz

Figure 3a: Intermodulation and harmonic analysis with two modulated signals at 1740 MHz and 3575 MHz.

* With so many different bands in use, there is a small possibility of interference between them

e A points out that the 5G Uplink transmission in 3.5 GHz band
might significantly interfere with 4G in the 1.8 GHz band in downlink direction. Maybe bad news,
especially in Europe, where these are heavily used



https://literature.cdn.keysight.com/litweb/pdf/5992-3032EN.pdf?id=2981170

Misconception #5: 5G will give super-high speeds

® 5G NRsub-6

192.0 99%

Mbpsburst ~ Playback at max
bitrate

LTE & 5G NR PReTT 9 Cat 15 Cat 16 t 18 sub-6 GHz
Figure 3: Cat 9 vs 5G NR use experience comparison
©3G4G 3G4G


https://www.qualcomm.com/news/onq/2018/06/26/real-world-user-experiences-standalone-5g-nr

Misconception #5: 5G will give super-high speeds

* This is our view of rough real-world speeds

5G NEEDS ALL SPECTRUM BANDS

400 — 1500 Mbps
(100 MHz bandwidth)

A8, 100 — 300 Mbps
(40 MHz bandwidth)

LOW BAND TR AR 10 — 50 Mbps
(10 MHz bandwidth)

CAPACITY —»

COVERAGE —»

Picture Source: Deutsche Telekom / T-Mobile USA



Misconception #6: 5G networks will have less than 1ms latency

Latency is generally defined as the time it takes for a source to send a packet
of data to a receiver. In simple terms, half of Ping time. This is also referred to
as one way latency.

Sometimes the term Round trip latency or round trip time (RTT) is also used
to define latency. This is the same as ping time.




Misconception #6: 5G networks will have less than 1ms latency

In 3GPP and ITU, control-plane latency and user-plane latency is discussed
for a particular technology

Control-plane latency is defined as the transition time from idle state to
connected state.

The user-plane latency, also known as transport delay, is defined as the one-

way transit time between a packet being available at the IP layer of the origin
and the availability of this packet at IP layer of the destination.



Misconception #6: 5G networks will have less than 1ms latency

End-to-end (E2E) latency: the time that takes to transfer a given piece of
information from a source to a destination, measured at the communication
interface, from the moment it is transmitted by the source to the moment it
is successfully received at the destination.




Misconception #6: 5G networks will have less than 1ms latency

5G Latency Requirements - Industry Targets

NGMN 5G Requirements
* 5G E2E Latency (eMBB) = 10ms (i.e. RTT from UE-Application-UE)

e 5G E2E Latency (URLLC) = 1ms (i.e. RTT from UE-Application-UE — or just UE-UE)
In both cases, the values are defined as capabilities that should be supported by the 5G System.

GSMA 5G Requirements

* 5G E2E Latency = 1ms (again, defined as a capability target, not as a universal requirement)

ITU-R IMT-2020 Requirements

* eMBB User Plane Latency (one-way) = 4ms [radio network contribution]

*  URLLC User Plane Latency (one-way) = 1ms [radio network contribution]

* Control Plane Latency = 20ms (10ms target) [UE transition from Idle to Active via network]

Low Latency Use Case Requirements (various sources)
*  Virtual Reality & Augmented Reality: 7-12ms

* Tactile Internet (e.g. Remote Surgery, Remote Diagnosis, Remote Sales): < 10ms
* Vehicle-to-Vehicle (Co-operative Driving, Platooning, Collision Avoidance): < 10ms

* Manufacturing & Robotic Control / Safety Systems: 1-10ms

Source:

o
11 British Telecommunications ple 2017 BTQ



http://blog.3g4g.co.uk/2018/01/5g-network-architecture-design-and.html

Misconception #6: 5G networks will have less than 1ms latency

® 5G NRsub-6

192.0 99%

Mbpsburst ~ Playback at max
bitrate

Figure 3: Cat 9 vs 5G NR use experience comparison
©3G4G 3G46G


https://www.qualcomm.com/news/onq/2018/06/26/real-world-user-experiences-standalone-5g-nr

Misconception #6: 5G networks will have less than 1ms latency

(A SPEEDTEST

9 PING © DOWNLOAD

= 8/9.39

Mbps

Jerizon >
[a)
v

(<) Verizon

Ronan Dunne @ @RonanDunneVZW - Sep 12
Live from @LALIVE - my first #VZ5G speed test - welcome to 5G! @verizon #proud2bVZ

Verizon 5G Speed Test (10 ms) -

Vodacom Lesotho
Commercial 5G (9 ms) -

Telstra 5G Test (6 ms) -

3G4G


https://twitter.com/RonanDunneVZW/status/1039654613152985088
https://venturebeat.com/2018/08/27/vodacom-launches-africas-first-commercial-5g-service-in-lesotho/
https://twitter.com/AdamHolthouse/status/1042283868076666880

Misconception #7: 5G networks will be small cells

Large Cells

Small Cells or

Capacity Layer
1GHz - 6GHz @O@/ Macrocells

High Throughput Layers L= Small Cells
6GHz — 100GHz

Coverage Layer
Sub-1GHz

©3G4G 3G4G



Misconception #8: 5G needs Massive MIMO

5G NEEDS ALL SPECTRUM BANDS

Massive MIMO
(128x128) or (256x256)

A, 4T4R / 8TSR / 64T64R
(Massive MIMO)

LOW BAND

2x2 MIMO generally

CAPACITY —»

COVERAGE —»

Picture Source: Deutsche Telekom / T-Mobile USA



Misconception #8: 5G needs Massive MIMO

Picture: Sprint shows off 64T64R active antennas (Massive MIMO)

John Saw @SprintCTO - Sep 13

Took a break from #MWCA18 to show some media and analysts one of our nearby live
#MassiveMIMO sites in #LA! Early tests are showing great promise for both today’s LTE
network and excited for what it will bring with #5G in 2019.


https://twitter.com/SprintCTO/status/1040014099810156550
https://twitter.com/sawilkus/status/1040021167761842176

Misconception #8: 5G needs Massive MIMO

* 5G Massive MIMO will introduce its own challenges. Mainly:

 The antennas will be heavier, meaning that the existing poles may
not be able to bear the load. Upgrade would be required

* |t can work for some sites but may not be economical for all sites

 Power upgrade would be required too as the new active antennas
would consume more power

e Since each site serves multiple sectors and frequencies, it is quite
possible that backhaul upgrades would be necessary as well.
Existing backhaul may not be able to cope with massive increase in
data traffic



Misconception #9: 5G is needed for Autonomous Cars

Dictionary

Enter a word, e.q. 'pie' Q

autonomous

/2. tonamas/ 4

adective
adjective: autonomous

(of a country or region) having the freedom to govern itself or control its own affairs.
"the federation included sixteen autonomous republics”

» having the freedom to act independently.
"school governors are legally autonomous”
synonyms: self-governing, independent, sovereign, free, self-ruling, self-determining, autarchic;
self-sufficiant
"an autonomous republic”

=« (in Kantian moral philosophy) acting in accordance with one's moral duty rather than one's desires.
Origin
GREEK

autonomos
having its
W laws
autonomous
ENGLISH eany 159th T?u"'!‘n'.-'.'}’
-OLS

early 19th century: from Greek aufonomos ‘having its own laws' + -ous.

©3G4G 3G46G

Benedict Evans @ @benadictevans - Oct 11 ~

. I've met a bunch of people working on 5G who think it's essential for
autonomous cars. I've never met anyone working on autonomous cars who
thinks that.

Q s 11 246 Ok B

Dr. Dan Warren m g
@TMGB

Replying to @benedictevans @johnbramfeld

I'd like to register that [ have been working
on 5G for years and I have actively pointed
out it is NOT for autonomous cars. An
autonomous car can have no dependency on
any connection, otherwise it is not
autonomous. It would be dependent.

6:56 PM - 22 Oct 2018

1Retweet 4Llikes (g . . . ll?é

Q 2 11 0 4 ™

M Source Tweet



https://twitter.com/TMGB/status/1054431427578748928

Misconception #9: 5G is needed for Autonomous Cars

200 meters

e Autonomous cars require s
sensors to work autonomously a0 e\, 90t
e Connectivity is a bonus, e st caner

not must have. SimD

* |Interesting news and — _ LN =
i era SR :‘
discussions links:

* Tesla’s ‘enhanced autopilot’, &
. on Tesla’s

autonomous driving hardware - snorangeaarystens | O st caner
. For

. . . . Long-range radar systems . Camera
Autopilot Is Legit & Provides
.. . lllustration: John MacNeill
CO m DEtlt Iive Edg e ) Resea rc h Sensors of different capabilities cover 360 degrees, with overlapping fields of view.

Hints



https://www.theverge.com/2018/6/11/17449076/tesla-autopilot-full-self-driving-elon-musk
https://www.quora.com/How-does-Tesla-blend-its-autonomous-driving-hardware-seamlessly-when-Waymo-and-Uber-require-huge-unsightly-hardware-additions
https://cleantechnica.com/2017/11/14/teslas-lack-lidar-autopilot-legit-provides-cost-competitive-edge-research-hints/

Misconception #10: 5G is dangerous for health

3G4G



Misconception #10: 5G is dangerous for health

* Every new generation of mobile technology gives rise to many news
and research items suggesting that this new technology is dangerous to
health.

* For example, back in 2004, Stewart Report looked at all the health
concerns and reported that there is no real evidence of health risk. It

however also said:

“A recent paper has suggested possible effects on brain functioning form the use of 3G or
third generation mobile phones. Populations are not homogenous and people can vary in
their susceptibility to environmental and other challenges. It was considered that children
might be more vulnerable to any effects arising from the use of mobile phones because of
their developing nervous system, the greater absorption of energy in the tissues of the head
and a longer lifetime exposure.”



Misconception #10: 5G is dangerous for health

Numerous articles have been written mentioning that there is no real
evidence of any health issues because of mobile phones.

. : Mobile phones and cancer — the full picture

. : New superfast internet won't kill you: expert calms 5G
safety fears

. : Is 5G a CIA plot?

Finally:

. - A dabbler’s perspective by Jess H. Brewer



https://www.theguardian.com/technology/2018/jul/21/mobile-phones-are-not-a-health-hazard
https://www.theargus.co.uk/news/16393010.new-superfast-wont-kill-you-despite-what-people-say/?ref=twtrec
https://www.forbes.com/sites/simonrockman1/2018/09/18/is-5g-a-cia-plot/#17d053a11207
http://jick.net/skept/RadHaz/RadHaz_talk.key.pdf

Misconception #10: 5G is dangerous for health

* International Commission on Non-lonizing Radiation Protection
( ): An independent organization provides scientific advice and
guidance on the health and environmental effects of non-ionizing
radiation (NIR) to protect people and the environment from
detrimental NIR exposure.

* NIR refers to electromagnetic radiation such as ultraviolet, light,
infrared, and radiowaves, and mechanical waves such as infra- and
ultrasound. In daily life, common sources of NIR include the sun,
household electrical appliances, mobile phones, Wi-Fi, and
microwave ovens.



https://www.icnirp.org/

Misconception #10: 5G is dangerous for health

* As mentioned earlier, the coverage layer 5G and capacity layer 5G (sub-
6GHz) have similar properties. With regards to mmWave frequencies,
ICNIRP have set safety margins far higher than those for below 6GHz

* ICNIRP also provided a Health risk assessment literature with an

interesting list of research references. Here is the conclusion regarding
Cancer:

“Studies of exposure to environmental radiofrequency EMF fields, for example from radio and television
transmitters, have not provided evidence of an increased cancer risk either in children or in adults. Studies of
cancer in relation to occupational radiofrequency EMF exposure have suffered substantial methodological
limitations and do not provide sufficient information for the assessment of carcinogenicity of radiofrequency
EMF fields. Taken together, the epidemiological studies do not provide evidence of a carcinogenic effect of

radiofrequency EMF exposure at levels encountered in the general population. In summary, no effects of
radiofrequency EMF on cancer have been substantiated.”



Misconception #10: 5G is dangerous for health

* [n Summary:

* There is no research or proof that can conclusively blame any brain
issues or cancer on current mobile technologies

* The power levels in new mmWave 5G is designed to be much lower
than that used for current mobile cellular systems. This means that
the risk is even further removed.




Bonus Misconception: 5G & Remote Surgery

ﬁ gean Bubley

S dsruptivedean

mv

‘I need a doctor in the room & a driver in the
car, to be happy” - @02 CTO seems risk-
averse despite #5G #URLLC hype about
remote surgery & #AutonomousVehicles ...
#ConnectedWorld

12:17 PM - 26 Sep 2018

2 Likes c
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Ed Gubbins
@EGubbinsAnalyst

P Source Tweet

Peter Jarich
Do «a -
"if I'm undergoing remote surgery, [ want
fibre. I wouldn't lie there waiting for 5G..."

totaltele.com/view.aspx?ID=4 ...

Who disagrees?

6:52 AM - 12 Oct 2016
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Q m 0 2 &

P Source Tweet

mv

Who's volunteering to participate in
@ericsson's upcoming demonstration of #5G

remote surgery?

telecoms.com

417 PM - 28 Jun 2016

5 Retweets 18 Likes ‘ . ' ‘ k@ @ " e .

Q T s Q 18 ]

Ericsson to demonstrate remote surgery at 5G World event
Swedish networks giant Ericsson will partner with King's College
London to demonstrate 5G tactile robotic surgery at the 5G World
2016 event opening tomorrow.
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Benedict Evans @ @beneadictevans - Oct 11 v

. I've met a bunch of people working on 5G who think it's essential for
autonomous cars. I've never met anyone working on autonomous cars who
thinks that.

Q 86 mau Qi O

Dr. Dan Warren @TMGE - Oct 22 v
I'd like to register that I have been working on 5G for years and I have actively

pointed out it is NOT for autonomous cars. An autonomous car can have no
dependency on any connection, otherwise it is not autonomous. It would be
dependent.
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John K. Bramfeld @jchnbramfeld - Oct 22 v

. There's a small army of us who have been doing that. Makes ne difference.
Marketing has taken firm hold of 5G. Autonomous cars are just my pet peeve;
remote surgery is actually the most egregious offender.
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Dr. Dan Warren
@TMGB

Replying to @johnbramfeld @benedictevans

mv

You may have seen me talk about remote
surgery, but... if you take all the delay budget
for intervening distance and equipment into
account, the surgeon can be no more than
2km from the patient. If it was me, I'd pay for
his taxi.

11:10 PM - 22 Oct 2018

1 Like ﬁ
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https://twitter.com/pnjarich/status/786081981683605504
https://twitter.com/disruptivedean/status/1044908744591773696
https://twitter.com/EGubbinsAnalyst/status/747811255717486593
https://twitter.com/TMGB/status/1054495178109734912
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