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GSA"
GLOBAL 5G TRIALS SNAPSHOT

Distribution of 5G demos and trials

Map of 5G trials around the worid by spectrum ranges (base: 172 demos/trials)

:.:-_F'—'

5% m 1 GHz to 6 GHz
\ m >6 GHz to 24 GHz

m>24 GHz to 29.5 GHz
m 37 GHz to 40 GHz
m 60 GHzto90 GHz

By April 2018, 134 operators have been involved in or are planning 5G testing or trialing in 62 countries
40% of the trials in the range 1 to 6 GHz, 60% are above 6GHz
The 3400-3800 MHz band and the 28 GHz are the most often used frequency bands

Source: GSA report “5G Update: Global Market Trials™ available at www.gsacom.com
“ ® 2017 Global mobile Suppliers Association 6




SHARING & COMPATIBILITY WITH FSS AT 3.4-4.2 GHZ

Type of Fixed Satellite Service

Ter i S s s ITU-R S.2368: sharing study results for WRC-15 Agenda Iltem 1.1

SHARING IS FEASIBLE
(when IMT deployment limited to areas outside of the min. required
separation distances for each azimuth)

SPECIFIC earth stations
(licensed, at known locations)

UBIQUITOUS earth stations | SHARING IS NOT FEASIBLE IN THE SAME GEOGRAPHICAL AREA
(license exempt, at unknown (deployment of IMT would constrain future FSS ESs from being
locations) deployed in the same area)

Source: Report ITU-R 5.2368, “Sharing studies befween International Mobile Telecommunication-Advanced systems and geostationary safellite networks in the fixed-salellite service in
the 3 400-4 200 MHz and 4 500-4 800 MHz frequency bands in the WRC study cycle leading to WRC-15"

Mitigation techniques can be deployed to facilitate co-existence and spectrum sharing.

‘8 © 2017 Global mobile Suppliers Association




Investigation shows that usages of FSS in 3.4-4.2 GHz are

mainly in the frequency above 3.7 GHz Figure 1: Current and new allocations of the C-Band

(i.e. 3.4 — 4.2 GH7 band) in Hong Kong

Current Allocation

The primary allocation of 3.4-3.7 GHz band will be
changed from FSS to MS with effect from 1 April 2020

» 3.4-3.6 GHz: will be assigned for public mobile services

FSS

New Allocation

Mitigating measures to be adopted for co-existence
3.6-3.7 GHz: guard band Mobile
Restriction zones to protect TT&C Stations in 3.4-3.7 GHz

Adoption of a set of baseline requirements for licensed satellite guard band
systems (EFTNS, SMATV, SPETS) operating in 3.7-4.2 GHz _ 36 37

Any subsequent radio stations of satellite systems should only be
installed at locations where operation will not be adversely

affected by mobile BSs already operating in the vicinity

Source: Communicafions Authovity of Hong Kong SAR, "Change in the Allocation gf the 3.4 - 3.7 GHz Band
[from Fixed Satellite Service to Mobile Service”, 28 March 2018,
https:/fwww coms-auth. hk/filemanager/statement’'en/upload/441/ca_statemenis20180328 en.pdf

78 © 2017 Global mobile Suppliers Association

>

HONG KONG CASE: CHANGE THE ALLOCATION OF 3.4-3.7 GHZ gsA
FROM FIXED SATELLITE SERVICE TO MOBILE SERVICE




Ofcom

making communications work
for everyone

|

We want to ensure that spectrum is not an
inhibitor of 5G

Low Mid

3.4-3.6 3.6-38 3.8-4.2
700 MHz 2.3 GHz GHz GHz GHz

Different authorisation methods may be needed
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Jakarta EXT-C BAND REALLOCATION

;glleambung
BENCHMARK CASE IN HONGKONG

$%—-)0 -3 ADDITIONAL FILTER
Need to be installed in all of earth

stations of TVRO/DTH
Implement TT&C Restriction Zones

REALLOCATION OF EXT-C BAND

200 MHz is available for 5G 7 TRANSITION PHASE Z

FSS 2 Years (2018 - 2020)
-

7 Satellite operator need transition period to
MOBILE % : reallocate the usage of ext-C Band into the

3.4 3.6 3.7
GuardBand C Band‘

* In Indonesia, Ext. C-band and C-band are heavily used by satellite services. It will need extra effort
and considerable time to optimize the use for 5G in IMT particularly in major big cities and
industrial complex.

* We will study the possiblity to adopt the policy of geographical separation for VSAT and cellular
backhaul in the rural area, and restriction of the use of for DTH and TVRO in ext-C band.
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Range : 24.25 — 27 GHz (guard band with
satellite hasn’t been considered)

5G ROLL-OUT PLAN IN 26 GHz AND 28 GHz

Range: 27 — 29.5 GHz (guard band with
satellite hasn’t been considered)

5G Mobile Broadband

5G Fixed Broadband

Dedicated Spectrum for 5G (IMT-2020)

Shared Spectrum between IMT and FSS

/

Bandwidth License
national license using selection mechanism
(auction/beauty contest)

Apparatus License
based on technical analysis of calculating
FSS protection zone
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Korea’s 5G Roadmap :

2013

> 2017 > 2(313 >> 2019 >\ 2020

2014 > 2015 >
. ® WR
ﬁ,g 5G vision

2016
=15
Technical requirement

Rel.14

® 5GNR NS'A:comp.Ibase standard
Technology proposal
L}

® WRC-19
Specification

Rel.15[Ph.1]: Rel.16 (Ph.2)

56 trial service

demo{*16.5)

5G convergence
service published
[17.10)

K ciasy Rel.12
Started global

joint research

Service (“15.6)

5G Core Technology R&D (New RAT, Dual Connectivity , Mobile Xhaul) (14.3 ~ “18.2)

Giga Korea R&D (Contents-Platform-Network-Service ) (13 ~)

5G Trial service terminal development & test (“16.6 ~ “17.12)
L —

Establishment of
5G forum

5G Global Summit Conference & 5G white papen|neisodsavicespeciumyecosysiem)
oo ——

5G Open testbed
{“16.6) In Seoul{*17.11)

5G Commercialization

5G Convergence Service Trial{AutoDirv, Smartcity,
Industry, Guardian, Media) Project{*18. 5 ~ ‘20.12)
B - -

5G Cnrrmerc:ial chipset & terminal development (“17.10~"19.3)

5G Commercial network development{ “17.12~18.12 )

5G Shnall cell
Global 5G Event white papdr release('18

1)
1

ITU 5G Global standard response (“16.2 ~ }

Establishment of
ITW 5G vision
{*15.6)

ITU 5G convergence service
scenario submission (“17.10)
28Ghz Initiative
international

workshop
(17.10)

ITU 5G candidate technology initiation |
&

ITU 5G Candidate
technology evaluation(*19.3 ~ “19.12)
-

1
1
I 5G Global frequency band
I hanmenization{*18.6 ~ “19.9)
| B 4

5G Spectrum
auction (*18.6)
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@ 5G Spectrum Auction : Frequency bands for auction
[Allocating 3.5 GHz and 28 GHz bands at the same time_]

3.5 GHz Band (3.42-3.7 GHz) 280 MHz Bandwidth
28 GHz Band (26.5-28.9 GHz) 2400 MHz Bandwidth

Total 2680 MHz Bandwidth

3.42 GHz 3.7 GHz 26.5 GHz 28.9 GHz

" stowzew 2400 iz BW
Guari

Band 3 5 GHz Band 28 GHz Band




2 5G Spectrum Auction : 5G network deployment obligation

[ Driving more than 30% network deployment within 5 years _]

-

SRRt EULE  » The number of stations set as 150,000 in the LTE nationwide network, 15% 3yr. 30% 5yr.

» The number of stations(equipment basis) should be set 100,000 unit, 3yr. 15% obligation

3.5 GHz Band 150,000 22,500 45,000

28 GHz Band 100,000 (equipment basis) 15,000 -

% Small cell base stations/repeaters mainly produced by SMEs are also included in the base stations
# For 5G boost, the obligation to deploy a network for auction in 2016 can be done as deployment of 5G (28 GHz band)




@ 5G Spectrum Auction : Results

% Spectrum auction was held for 2 days (6.15(Fri)~18(Mon)), a total of 2,680MHz in the 3.5GHz and 28GHz was
auctioned at 3.61 trillion KRW ($3.2 billion)

SR AEEUEE » 280MHz sold at 2.9 trillion KRW ($2.69 billion)

Auction band 3.6~3. 76k 3.5~3.66k 3.42~3.56H

Auction Price 1.21 trillion KRW 968 billion KRW 809.5 billion KRW
($1.09 billion) ($870 million) ($728 million)

» 2,400MHz sold at 622.3 billion KRW ($559.5 million)

Auction band 28.1-28.9Gk 26.5~27 36z 27.3~-28.16k

Auction Price 207.3 billion KRW 207.8 billion KRW 207.2 billion KRW
($186.5 million) ($186.9 million) ($186.4 million)




Korea, Gearing Up for the 5G Era :

World’s flrst country to commerc:allze 5G network in 2019

5G Trial il £ Joint 5G
Senﬂces at FIE'FtI'UFﬂ development G
Auction N & use of ommercialization

= Na JEEEEH LE ol
b2l]18 . Wl tme. 2015 (M 5G Network (2H 2018) (March 2019)
- ) {June 2018)

Key Steps to Achieving World's First 5G Commercialization

o PyeongChang 5G trials

o 5G spectrum auction
o Joint development & use of 5G network

o 5G trials for vertical industries
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2007 WRC-07

Regulations on the Radio Frequency

2010 Allocation of China(2010)

WRC-15

compatibility and technology trial

compatibility and technology trial

released frequency planning for 5G

Regulations on the Radio Frequency
Allocation of China(2018)

e) C band will be the key 5G band to be considered
in China

allocated 3400-3600MHz for IMT

introduce related footnotes

allocated 3300-3400MHz, 4400-
4500MHz, 4800-4990MHz for IMT

in 3400-3600MHz frequency band

in 4800-5000MHz frequency band

3300-3600MHz, 4800-5000MHz
for IMT

allocated 3300-3400MHz, 4400-
4500MHz, 4800-5000MHz for IMT
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5G compatibility trial in 3.4-3.6GHz band
On January 7th, 2016, MIIT launched 5G compatibility trial in
BeiJing and ShenZhen

Evaluate compatibility between IMT (@ 3.4-3.6GHz and FSS
@ 3.6-4.2GHz

...* ‘ **

*
it
4 :

A

Lab test

Field test (no more than 20 BSs)
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5G compatibility trial in 4.8-5GHz

On July 14th, 2017, MIIT launched 5G compatibility trial in
BeiJing

Test different applliction requiremtns 1n different scenarios
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MIIT : frequency usage of 3300-3600MHz and 4800-
5000MHz for 5G communication system (IMT-2020)

3300-3600MHz and 4800-5000MHz are planning for IMT-2020 operation bands

. For 3300~3400MHz, IMT-2020 system should, in principle, be limited for indoor use
only. Without any interference to in-used station of radiolocation service, it can be used

for outdoor.

5G systems in the abovementioned frequency bands cannot interfere to the Radio
astronomy services and other radiocommunication services with valid license in this band
and 1n adjacent band.

. From 9 November 2017, new application as follows would not be accepted and approved:
(1)Frequency bands of terrestrial fixed service in 3400-4200MHz and 4800-5000MHz;
(2)Frequency band of space stations in 3400-3700MHz;

(3)Frequency band of space station measurement and control in 3400-3600MHz.

. The mentioned bands are used as IMT-2020 operating frequency bands and are managed
by the national radio regulation authority. Specific regulations of frequency allocation, RF
technical specifications and radio station management will be developed and released in
future.
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Preparation for 5G deployment in C-band
Reduction and exemption of frequency spectrum fee of 5G

v" no charge for 5G spectrum for the first three years from it is being
alloted. From fourth year to the sixth year, the frequency fee wil be
charged at 25%. 50%. 75% .

v’ reduce the frequency fee for the frequency band above 3000MHz
for 5G.Reduce from 8 million yuan/Mhz/year to 5 million
yuan/Mhz/year for the 3000-4000Mhz for 5G,Reduce from 8
million yuan/Mhz/year to 3 million yuan/Mhz/year for the 4000-
6000Mhz for 5G,Reduce from 8 million yuan/Mhz/year to 0.5
million yuan/Mhz/year for the above 6000Mhz for 5G.




5G R&D Trials of China

shiE A Rt Tl Tl i ik 2

Promote the R&D of 5G key technologies, technical solutions, and global unified
standards, accelerate the development of 5G products, and build 5G ecosystem

> i dad
‘ '..

I Step 2: Tech scheme trial )

I Step 3: System trial

HUAWED  ERICSSON

SRELANERR . e A¥A “mmﬂﬂ
S EEiasENss AL %I’!'.sm:gf esatrrane G Ll
it TR et MEDINTEK

7\ PEBH d5como = LCOMWN . B A
CAKKT & 1384 g Z.zre Quew o RCETCHANA

. Joint test Multi-vendor Integration with
Broad particpators interoperability vertical industries
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CI) 1 1 1
M1N91 1 GHz AN 1-6 GHz GRLLIH 6 GHz
® 33892A39UAAY (coverage ) g4 ® F282AIBUARAN (coverage ) ® 33893AT9UAAY (coverage ) A
® Capacity #au Urunang ® Capacity g3
* mMTC ® Capacity g4 ® eMBB, URLLC

® eMBB, mMTC, URLLC
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#n91 1GHz

LRI
1 GHz way 6 GHz

gan'jﬂ 6 GHz

700 MHz

Extended C-band

Standard C-band

mm Wave
(Al 1.13 WRC-19)

698-806-MHz Designated for

IMT after 2020

[3.3 - 3.4 GHZ]
3.4 -3.7 GHz
31+—42GH=z
Yrunang

[4.5 - 4.9 GHz]

27.5 - 29.5 GHz Yrunang

24.25 - 27.5 GHz

ANUNSaY
vasunIal

laigi?

i (26.5-29.5
GHZz)

i (26.5-27.5
GHz)

1



Presenter
Presentation Notes
ความพร้อมของอุปกรณ์
สูง = มีอุปกรณ์แล้วในปัจจุบัน
ปานกลาง =  มีอุปกรณ์ภายในปี ค.ศ. ๒๐๒๐
ต่ำ =  มีอุปกรณ์หลังปี ค.ศ. ๒๐๒๐

ความซับซ้อนในการใช้งานร่วมกับกิจการเดิม
ต่ำ = ไม่มีการใช้เดิม
ปานกลาง = มีการใช้งานเดิมแต่สามารถบริหารจัดการได้
สูง = มีการใช้งานเดิมแต่มีความยุ่งยากในการบริหารจัดการให้ใช้งานร่วมกันได้
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