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WRC-23 Agenda Item 1.4

Current Regulation Candidate bands for WRC-23

—

__26GHz__

“} For HIBS
I

1.8 GHz
w

700-900 MHz B
\._._,___‘__‘__—___'_'_'___,_,_/

— For HIBS

NO FLEXIBILITY FLEXIBILITY

Originally proposed by 3 regions (CITEL, ATU
and APT) as a new agenda item at WRC-19

> Additional Identification

A

Consideration on Regional positions (e.g. APT Common Proposal) > WRC-23 ‘
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Only 2GHz is allowed in the RR

Studies in ITU-R (e.g. Sharing and Compatibility)
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Inter American Proposal (IAP) on Al 1.4

IAPs supporting Methods X2 (Identifications for HIBS globally) in the
bands under All.4 were developed

® |APs supported by B, CLM, CTR, [DOM], EQA, GTM, MEX, URG, USA
Support Methods A2, C2 and D2 (ldentifications for HIBS globally)

® |AP supported by B, CLM, CTR, [DOM], EQA, GTM, MEX, URG
« Support Method B2 (Identifications for HIBS globally)

® PP supported by USA
» Support Method B1 (No change: NOC)

Current IAPs are preferable for HIBS industry members

©2023 Softbank Corp. 5
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IMT-2030 Framework (agreed by WP5D#44 in June 2023)

Usage scenarios and overarching aspects of IMT-2030

Connecting the unconnected for

) . - .
o™ o cenarios of providing universal and affordable
& .-,'399 Immersive : access to all users independent of
a? Q Communication ‘ the location
@
Integrated Sensing / \ Integrated Al
i ®
Communication eMBB Communication

IMT-2020

mMTC URLLC
Massive (@) @ Hyper Reliable
3 Communication \ / and Low-Latency & Enhance connectivity with the aim
1%, _._ ;* to brldge_ the dlgltgl d|V|_de
%, C cli:.::gg:;tsy > & through interworking with NTN
"/4,» & (including satellite communication
U O systems, HIBS and UASS)
Vg 5(-_(.\‘“\

Source: IMT towards 2030 and beyond (ITU-R WP 5D)
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https://www.itu.int/en/ITU-R/study-groups/rsg5/rwp5d/imt-2030/Pages/default.aspx

Future IMT networks

Interworking with NTN (HIBS) is key for next-gen communication

4 “Connecting the Unconnected” and “Ubiquitous Connectivity” are important elements in 6G (IMT-2030) concept.
v HIBS would be used for MNOs as one of the cost-effective deployment methods to extend their service areas that were difficult
to cover with conventional ground-based BS, like the current tower BS provided by Cell Tower Company.

HIBS =Tower BS in the stratosphere
(Provided by HIBS Provider)
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Methods to satisfy WRC-23 Al 1.4

Issue A (694-960 MHz)

Issue B (1 710-1 885 MHz)
Issue C (1 885-1 980 MHz, 2 010-
2 025 MHz and 2 110-2 170 MHz )

Issue D (2 500-2 690 MHZz)

Al: NOC (No change)
A2: |dentification for HIBS globally

A3: Identification for HIBS globally not
claiming protection and commitment to
reduce unacceptable interference

A4: Identification for HIBS per Region
or country

B1/C1: NOC (No change)
B2: Identification for HIBS globally

B3: Identification for HIBS globally not
claiming protection and commitment
to reduce unacceptable interference

B4: Identification for HIBS per Region

C2: Review existing conditions

C3: Review existing conditions not
claiming protection and commitment
to reduce unacceptable interference

D1: NOC (No change)
D2: Identification for HIBS globally

D3: Identification for HIBS globally not
claiming protection and commitment to
reduce unacceptable interference

D4: Identification for HIBS per Region

©2023 Softbank Corp.
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Methods to satisfy WRC-23 Al 1.4

Encourage support for the current IAPs based on Methods X2

Issue A (694-960 MHz)

Issue B (1 710-1 885 MHz)
Issue C (1 885-1 980 MHz, 2 010-
2 025 MHz and 2 110-2 170 MHz)

Issue D (2 500-2 690 MHZz)

Al: NOC (No change)

A2: ldentification for HIBS globally

B1/C1: NOC (No change)

B2: Identification for HIBS globally

D1: NOC (No change)

D2: Identification for HIBS globally

A3: Identification for HIBS globally not
claiming protection and commitment to,
reduce unacceptable interference

A4: Identification for HIBS per Region
or country

B3: Identification for HIBS globally not
claiming protection and commitment
to reduce unacceptable interference

B4: Identification for HIBS per Redgion
C2: Review existing conditions

C3: Review existing conditions not
claiming protection and commitment
to reduce unacceptable interference

D3: Identification for HIBS globally not
claiming protection and commitment to
reduce unacceptable interference

D4: Identification for HIBS per Region

v' Methods X2 (A2, B2, C2 and D2) enables a global harmonization and the introduction of
national regulation for use of HIBS in many countries, while establishing the technical and
regulatory conditions to protect existing services

©2023 Softbank Corp.
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Regulatory conditions to protect other services in IAPs

HIBS BAND 2 1 (
HIBS BAND 1 Issue B - (1 710-1 885 MHz) HIBS BAND 3
Issue A - (694-960 MHz) ssueC- (1 8351980 Mz 2 oleo)- N Issue D - (2 500-2 690 MHz)
Land mobile v/ Land mobile N4 IMT BED
IMT PFD IMT PFD FS PFD
ARNS FS PFD BSS PFD
Broadcasting SRS/SOS MSS v
ARNS adjacent Vv AMS v MSS adjacent St
AM(R)S adjacent v/ MetSat adjacent RDSS adjacent
[RAS 27 harmonics] v/ MSS adjacent PFD ARNS adjacent PED
FS adjacent v Meteorological radars adj.
. ) kSRS/SOS/EESS ad. ) | Rasadacent W )

v" Technical and regulatory conditions are included in WRC Resolutions to ensure the protection of
these services without any change to the provisions of existing services in RR.
= IAPs support appropriate technical and regulatory conditions. Therefore, no impact on use

of the bands by the existing services 12
©2023 Softbank Corp.



Examples of flexible operations

® The following measures would ensure that HIBS does not simply maintain large separation
distances, but provides connectivity near the border while protecting existing services.

(See also 5D/1275):

[ Footprint fixations }

Without footprint fixation With footprint fixation

Cells rotate
due to the
aircraft
turning

Cells don't
rotate even if
the aircraft

rotates

8 am
Serving Serving :
cellID : » cell ID = .
3 Cell switches and handover occurs ¢ No handover occurs
L
e fsec) ™ ! " Elapsediie fsec.)
Received: = »
signal - = ..
power o Received power is unstable Received power is almost constant
& due to the aircraft movement regardiess of the aircraft movement
1o

I 150 200 250 300 ] < 100 0 2
Elapsed time [sec.] Elapsed time [sec.]

(e.g. Beamforming and mechanical adjustment of antenna direction)

v' SoftBank successfully tested footprint fixation technology with

high altitude tethered balloon system in June 2022.

[ Beam suppression ]

Transmission with all antennas

Country border ==+ Q@
O

(7

(URL:https://www.softbank.jp/en/corp/news/press/sbkk/2022/20220622_01/)
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HAPS industry’s views on WRC-23 Al 1.4

v" HIBS would be used for MNOs as one of the cost-effective deployment
methods in future IMT networks to extend their service areas that were difficult
to cover with conventional ground-based BS.

v WRC-23 is timely opportunity to make enabling provisions for HIBS
harmonized globally without negatively impacting existing services.

v" Methods and regulatory conditions included in the current IAPs have a good
balance between flexible operation of HIBS and appropriate protection of
existing services.

v" We encourage the CTU Member countries to positively consider supporting the
current IAPs to be approved at the next PCCIl meeting in August-September.

©2023 Softbank Corp.
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HAPS

High Altitude Platform Station

Today’s challenge will be tomorrow’s normal
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Network structure of HIBS

e LTE/5G coverage
e 3D area for drone
e Fast deployment

Gateway e Sustainable for Disaster
Link

]\
Core
== Network
; JE Internet

-------------- Gateway

HIBS

Service
Link
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Freqguencies Available for HIBS

1885-1980/2010-2025/2110-2170 MHz Region 1, 3 Consideration for appropriate
1885-1980/2110-2160 MHz Region 2 modification in WRC-23 Al1.4

Mobile servicel .
(Service link) : : | Consideration for additional
: : identification in WRC-23 Al1.4

6440'6520/6560'6640 MHz 5 countries

21.4-22 GHz Region 2
24.25-27.5 GHz Region 2
Fixed service § By X- W13 X" 24 countries
(Feeder link)

31-31.3 GHz Worldwide

38-39.5 GHz Worldwide

47.2-47.5/47.9-48.2 GHz Worldwide

©2023 Softbank Corp.



WRC-23 Agenda Iltem 1.4

1.4 to consider, in accordance with Resolution 247 (WRC-19), the use of highaltitude platform stations as IMT base stations
(HIBS) in the mobile service in certain frequency bands below 2.7 GHz already identified for IMT, on a global or regional
level;

resolves to invite the ITU Radiocommunication Sector in Resolution 247

1 to study spectrum needs, as appropriate, for high-altitude platform stations as IMT base stations to provide mobile connectivity in the mobile service taking into account:
- the existing identification in 2GHz frequency band,;

- the usage and deployment scenario envisioned for high-altitude platform stations as IMT base stations as complementary for terrestrial IMT networks;
- the technical and operational characteristics and requirements of high-altitude platform stations as IMT base stations;

2 to conduct and complete in time for WRC-23, taking into account the results of studies already performed and those in progress within ITU-R, sharing and compatibility
studies to ensure the protection of services, without imposing any additional technical or regulatory constraints in their deployment, to which the frequency band is

allocated on a primary basis, including other IMT uses, existing systems and the planned development of primary allocated services, and adjacent services, as appropriate,
for certain frequency bands below 2.7 GHz, or portions thereof, globally or regionally harmonized for IMT, i.e.:

- 694-960 MHz;
- 1710-1 885 MHz (1 710-1 815 MHz to be used for uplink only in Region 3);
- 2 500-2 690 MHz (2 500-2 535 MHz to be used for uplink only in Region 3, except 2 655-2 690 MHz in Region 3);

3 to study appropriate modifications to the existing footnote and associated resolution in the identification in recognizing b) in order to facilitate the use of high-altitude
platform stations as IMT base stations with the latest radio interface technologies of IMT,;

4 to study the definition of high-altitude platform stations as IMT base stations (HIBS) including possible modifications to the provisions of the Radio Regulations, as
appropriate;

5 to develop ITU-R Recommendations and Reports, as appropriate, taking into account resolves to invite ITU-R 1, 2, 3, and 4 above,

©2023 Softbank Corp.



HIBS definition in the Radio Regulations (RR)

— — The term of “high altitude platform station” is defined as a station not attributed to the specific services. . — —
4 N

HAPS: High Altitude Platform Station

RR 1.66A: 4 station located on an abject at an altitude of 20 to 50 km and at a specified, nominal_fixed point refative to the Farth,

Station

o — IMT ’
ervice Fixed Service ] [ (Mobile Service)

-—-____\\1‘________-- -—-____\\/

HAPS in the fixed service HIBS
(High Altitude Platform Station as IMT base stations)

HIBS is still addressed as “high altitude platform station” as per RR1.664 in [TU-R studies.

v The only issues is operational altitude of HIBS: Although RR 1.66A defines the altitude of HAPS (20-50 km),
operational altitude lower than 20 km should also be allowed for flexible operation of HIBS considering the
stratospheric environment.
=>» Discussion on HIBS definition under WRC-23 Al1.4 can be focused on the regulation of operational altitude.

©2023 Softbank Corp. 20
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