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(m. ITU-R WP5D3E43EI&& D (above100BE)

B E43[0=5(1/31(Tue)-2/9(Thu))ICX LT, A TFA4EFDANDIRERZIESE
FUIC,
® Building penetration loss study at 2, 26, 97 and 158 GHz towards a
PDN report ITU-R M.[IMT.ABOVE 100 GHZ]
® Proposed revision of a preliminary draft new report ITU-R

M.[IMT.ABOVE 100 GHZ]
® Transmission loss study in indoor scenario towards a PDN Report

ITU-R M.[IMT.ABOVE 100 GHZ]
® Study of path loss and cross-polarization characteristics in indoor
scenario towards a PDN report ITU-R M.[IMT.ABOVE 100 GH/Z]

B K3 Pannex(CXJ I BE1E - %ﬁ%ﬁj ZEF13MFOFSXEICHT @S
Z2ZR)OFMR. 2B AX5.2EDTF AU TERASZN. %OD
3EE& Zannex 17, 18, 19L U TERESTZ(CEDAFN LR,

B SWG Radio Aspects(LEFSL\'CPDNR(Preliminary Draft New Report:
FTEREER)EHIESERINEILIH. WG TESRENEXLE.
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(m. (8%) above 100 \DFSXEME@E4I3ELS (1/3) 3
X ZE#HFS | Source B2
5D/1579 [Korea above 100GHzH & DIEEXE ICE £ N D annex 8 "159 GHz measurement and
characteristics in an urban street-canyon and indoor office environments"(Z
outdoor urbanIRIEICEH T 220D HITE> + U A DBIERER % B0,
5D/1590 BUPT, Spark NZ =X DEERZE, 5.3 Indoor-to-indoor coverage and link budgetD &% #7121
f0, 5.5 channel sparsity® &% % B#H1, 5.6 channel non-stationary (28 EfEE
21BN L TW 5B,
5D/1604 Japan, Korea ITU-R M.[IMT.ABOVE 100 GHz] D iR A = B E CH#ESD. ITU-R M.[IMT.VISION
2030 AND BEYOND]®2&Trends of IMT for 2030 and beyond(Z2.4&Studies on
technical feasibility of IMT in bands above 100 GHz& L TE Y AL 7= DIRET
H5,
5D/1605 Papan (HE2HEl 12,26, 97 £ 158 GHzICH T 2 2MEABERDAE Z1T > 7 DT, FHHannexEp D
) IREZITI. £/ MERLITTIEAL, BYRABRETILEHIREL, 92 GHzIL
FTld, BETTILAITU-R M.2412 “Guidelines for evaluation of radio interface
technologies for IMT-2020" C/REN/=ET I LN HHEHUTH B Z &% RT,
5D/1606 Japan (BE0H p2EDRXHFHAR L LT, EMEEMREABRDIRSEF VA2 GHZU ETKRECE
=) 5 Z &, ITU-R M.2376 “Technical feasibility of IMT in bands above 6 GHz"%®
YIial—YarviEREISBELTWAZE, R BABEIESEICADFEDHIR
annexizz “Building penetration loss study at 2, 26, 97 and 158 GHz towards a
PDN report ITU-R M.[IMT.ABOVE 100 GHz]"IZH U T92 GHzU E DEWE AIE L
ICBEAL CERZITo- TCWLWB I L ZRRHT DIRETH D,




YEES | Source B2
5D/1607 Yapan (El ASFL 300 GHzOH 7 4 RIRBICH T D MBI DA EZ1T->7-D T, #FHiFannexERLD
N ST, £ 74 ARCHIT 2 RBL/BEBLADEIEICH T 5 AADRIER

BAERT,

5D/1608 Wapan (HZ7H# [EARIZICZH T 5300GHzDEMIE R KM U E IR IEDAE 17 - t@’(%ﬁ%ﬁ

) anneXT"EBZ@T ZHEITS, F1-e BTRELSIT TR, OE—PH—TIIHIT5

ANEEMDEZER . RMSEEX 7Ly FOHEERZ T,

5D/1625 [Qualcomm FritannexE LT, RKEZ2 =2 v =2 — MO T7IWVALT VYD 4+ —X—JEK
EZDETER L 72140 GHzO B ERER DEIMIRE R UFHTHRannexDFEE (2D L
T, ABEDOXNEZIREL TWLW5,

5D/1630 NICT ARSIZHTHIR6D & LT, ERRBICHITAR—A"AY Fazvy | (BBU) &Y E—
fZYF A~y K (RRH) BdDRoF (Radio over Fiber) HEiTOEEH % BIMNT HIRE
L TWh5d,

5D/1640 [China FEXED 7 7 ANV A XN T 570, IOT7 740 A4 X%ZHIRT HIRE.
SR X1 PLEOEBIREZ L TWD, £/, UTORELHETEREL TL
2
A.3  Summary of the results of the studiesO X EDIRE
5.1 Outdoor-to-outdoor coverage and link budget> 1 [ R EIREE-E R %
IZH W Teur.i. pb‘iﬁébﬂ’é‘%% DFERDEN
8 ConclusionsO X EDIRZE
Annex 3 1 3 2 GHz®urban microcellular scenario @ AITE 52 % B0
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‘m. (83%) above 100\DFEXEME@FE4A3EESE (3/3) 5

X ZE#HFS | Source M=

5D/1644 [Ericsson SR O Annex DIEERRZ, AL, 4.1.3 Blocking loss and other lossesD 2 & D
i£1E. 5.1 Outdoor-to-outdoor coverage and link budgetiZC 9 6 GH z DEHN > F
DA DREREAIBE. 5.2800D% A (CIndoor-to-indoor coverage DF7- 7 Ei % 1B
N, #7z7Annex& LT, 92GHZE D EMNATERER. 14 3GH z 7OERAITERE
REEML TWEB,

5D/1645 [Nokia, Huawei [EXDiRE LEDBERSE, BHRO 7+ —< v FEEIZL 27 7 4T A4 XDHJEL
SZXHDEEDHIFR, RHDOH—FeEmL TL 2D,

5D/1654 (WWRF KX D6.4 MIMO and Beamforming|CH7- i 2 B9 5i2Z%E, 100 GHz B D F
EEIZH TS IMT ([ZEF2FERFTMMDO—38 & LT, 6.4.5 RIS-aided
BeamformingZ8iNd 5 Z & %IBEL TWB, /-, 6.4 8% [MIMO, Intelligent
Surfaces and Beamforming| &FRT 5 Z & #IBEL TWLW 5,




(. (8%) ITU-R M.[IMT.ABOVE 100 GHz]®annexi§H(1/3)

B Annex 1 (Nokia): Summary worldwide measurement
campaigns

B Annex 2 (China): Channel characterization study on frequency
band 140 GHz, 220 GHz and 300 GHz

B Annex 3 (China): Pathloss study on frequency band 100 GHz
and 220 GHz to 330 GHz in indoor scenario

B Annex 4 (Samsung): Channel measurement results for both
LoS and NLoS (non-LoS) links in outdoor urban environments

B Annex 5 (Japan): Basic transmission loss study on frequency
band from 2 GHz to 300 GHz bands in urban microcell scenario

B Annex 6 (Rohde&Schwarz): Channel measurement campaign
performed in an urban micro and in an indoor scenario at 158
GHz and 300 GHz

B Annex 7 (China): Study on the dependence of rain attenuation
on the rain drop dimension



(. (8%) ITU-R M.[IMT.ABOVE 100 GHz]®annexi#m(2/3) -

B Annex 8 (Korea): 159 GHz measurement and characteristics in
an urban street-canyon environment

B Annex 9 (Japan): Study on the effect of reflected waves at
160 GHz in an indoor corridor

B Annex 10 (Japan): Study on the angle of arrival at 160 GHz
and 300 GHz in an indoor conference room

B Annex 11 (Nokia): Sub-THz Propagation Measurement
Campaign at 142 GHz in an Outdoor Environment

B Annex 12 (China): Field Test of Communication Prototype in
220 GHz band

B Annex 13 (China): Pathloss study on frequency band 140 GHz
In an indoor data center

B Annex 14 (China): Terahertz Channel Measurement and
Characterization on a Desktop from 75 to 400 GHz



m. (8%) ITU-R M.[IMT.ABOVE 100 GHz]®annexi§H(3/3)

B Annex 15 (TSDSI): A Case Study for Sub-THz Channel
Modeling

B Annex 16 (Nokia): Channel measurement campaign for the
indoor hotspot office channels at 142 GHz

B Annex 17 (Japan): Measurements of building penetration loss
at 2, 26, 97, and 158 GHz

B Annex 18 (Japan): Study on the angle of arrival at 300 GHz in
an indoor office

B Annex 19 (Japan): Study on properties of path loss and cross-
polarization characteristics at 300 GHz in indoor environment

B Annex 20 (Qualcomm): Sub-THz Wireless Channel Field
Measurements: A Study at 140 GHz

B Annex 21 (Ericsson): Outdoor propagation measurements at
96 GHz

B Annex 22 (Ericsson): Sub-THz propagation measurement
campaigns at 143 GHz in two indoor scenarios
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© SWG IMT-2030 Framework
BT OFEISEZR (M T?W’F%S?i I. RENTETIIRREIZA 12D,
S—ELFEZREL. ASVCHREOEWAICOWLWTR iTL BB Y 5,

CNE T, VisiontEfREhTW=HD%"IMT-2030"Ic—BZEE L 1=,
(ZHE DD LDbNT W, VisionlZEET 250 TR BAH D VISHEBICE Y BB 2FEA~D
RA -ZXAHTHBHDOT, TNZ2MWIITHL, BMET DI, BEMICEDLHE LD S
B (2. FrameworkZ{t9 (2007FELIBEIZH D) = tb\?&b S, SWG[IMT- 2030 Framework] & 3% =
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HMEhEERAMIT-EEXZE[IMT.FRAMEWORK FOR 2030 and Beyond]ic2W T,
LHOMELBREZBHHY., PDNRec.AEBLEIFLEAED - T,
(DfEEXZITTDOBTINAEBINTWBE DT, #4345 TPreliminary Draft New Recommendation
(PDNRec)~& EIF I N B NEZE,
QVEEXZITERETDRBINL ANIICEREL TWAEWLDO T, PDNRec. A EIFTTE AU,
RZDEHDOERDEFNCEWNT, FICITU-RDFRZDOEFICEEENE, )
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Framework XEDREH' 2 D
[PRELIMINARY DRAFT NEW RECOMMENDATION ITU-R
M.[IMT.FRAMEWORK FOR 2030 AND BEYOND]

WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT NEW
RECOMMENDATION ITU-R M.[IMT.FRAMEWORK FOR 2030 AND
BEYOND]

Comment: In meeting #43, there were views expressed that the working document was sufficiently

mature to be elevated to a PDNR in meeting #43. In meeting #43 there were views expressed, that

the working document had not yet reached the sufficient level of maturity and hence could not be

elevated to a PDNR in meeting #43.

Some administrations stated that in further action of this mandate we should stay in the core

mandate of ITU in particular of ITU-R]

6ASETHRELBRRE !
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. 2 Trends of IMT for 2030 and beyond

2.1 Motivation and societal considerations
2.2 User and application trends
2.2.1 Ubiquitous Intelligence
2.2.2 Ubiquitous Computing
2.2.3 Immersive multimedia and multi-sensory communication
2.2.4 Digital twin and virtual world
2.2.5 [Smart industries] and transportation
|[Editor’s note: There are language,terms and definitions that are not yet known/used by ITU.
Therefore, the text below needs to be carefully reviewed.]
[Editor’s note: The text below needs to be reviewed at the next WP 5D #44 meeting.]
2.2.6 E-health and well-being
INOTE: It was commented that] taking into account the prevailing circumstances and still expecting the
advantages of IMT-2030, it is difficult to ensure that the far-beyond expectations issues
mentioned in the above paragraph could be met.]
2.2.7 Ubiquitous connectivity
2.2.8 Integration of sensing and communication / Integration of communication and sensing
2.2.9 Sustainability
[Editor’s note: The text below needs to be reviewed and simplified.]

QIEB F2IEB ICD W TIE, #HEmABE,



i 3 Usage scenarlos of IMT-2030

[} u
0 . 0 -0 Jd DEVOIIU 0 0
/ C C C , / C

3.1 Communication-based usage scenarios
> [Immersive Communication

> Extremel/critical] Communication / Extremely Reliable Low-Latency Communication

> Massive Communication

@age Scenario D: Ubiquitous Connec@

3.2 Beyond Communication usage scenarios
> Integrated Artificial Intelligence and Communication / Integrated Communication and Artificial Intelligence

> Integrated Communication and Sensing / Integrated Sensing and Communication

A4 Fd5E<.,. HE7H[EEAL TDigital dividenté DR CEEMYZFIRT 5
"Ubiquitous connectlwty”’&Usage Scenario & T 3R DF L2 X[\ IZ R,

8
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Usage Scenar 10X

- Usage ScenarioBIC DWW Tld, FOIERICE D IAGRESZLEAY X
N7y 7 L. ENICEDOWT, BEOKZEZER L 7=,

IRIE. bEH D, EANLBERERZHITFL DODOH. IMT-2030D 451
7 FFCERBET A LD IR L 7=,

75, BEDABTOA T 74 TCOMNERTZ1T-> 7-IREET.
BT AT RENZZE D,

+ Usage ScenarioDEREZ IS DDIFZBE L6 DDHEENHYE,. RE
TH 5,

Z I T—2omMEIL, "coverage”H B4R T 5 "Ubiquitous connectivity”
DIFNZ EDTBHHDERL TWD,



(m. Usage Scenario Diagram®# 7 5 4 vigiad HFE S

N

Proposed approach to move forward

Step 1 — Consider 2 groups
e Polygons or Circle
e Other figures

Step 2 — Attempt to converge and simplify polygons

e Agree on removing details?

e Put overarching considerations outside?

* Have 2 versions with or without triangle for decision next step?
* Suggest any further clarity or simplification

» Keep the circle (proposed by India in mtg) as another variation

Step 3 — Proponents of other figures

» Suggest aspects not covered above or particular figure (or aspects) they like to keep

* Make an attempt to see if they can be included in the polygon or otherwise converge to smaller
number (1 or 2) of alternative figures

Polygon: Pentagon or Hexagon ? ---:------ "Coverage” DT L A0A TEIR EigEkIX[RE L

10




Option 1

Usage Scenarios

Overarching Aspects:

y

= (1/5)

* Sustainability Immersive
 Security/Privacy/Resilience Communication

* Ubiquitous Intelligence
* Connecting the unconnected

eMBB

Integrated Sensing
and Communication

mMTC

Integrated Al
and Communication

URLLC

Massive
Communication

Extreme
Communication

11



Usage ScenariosEZ=E (2/5)

Immersive
Communication

Option 2

eMBB
Integrated Sensing Integrated Al
and Communication and Communication

mMTC URLLC
Massive Extreme
Communication Communication
Overarching aspects:
* Sustainability * Security/Privacy/Resilience

* Ubiquitous Intelligence * Connecting the unconnected
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Usage ScenariosEZ=E (3/5)

Immersive
. Communication
Option 3
eMBB
Integrated Sensin Integrated Al
and Communicatio hd Communication

mMTC URLLC

Massive Extreme
Communication Communication

Overarching aspects: Sustainability,
Security/Privacy/Resilience, Ubiquitous Intelligence,
Connecting the unconnected

13
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Usage Scenarios

A% (4/5)

- S,
Option 4 S,
%
o : ¢
N Immersive 7
Y . . Q‘
> Communication Z
S S,
9 <
= =
N 0
%) %_
=
®
eMBB 2
Integrated Sensing
angd Communicatlon

anl Communication
mMTC URLLC

S
Yow
% &
C §
X - S
’éé Massive Extreme S
&’o Communication Communication W
(73
% (o
66000 c\\
Ce



Option 5

Usage Scenarios

Massive
Communication

mMTC

y

= (5/5)

Immersive
Communication

eMBB

Extreme

Communication
URLLC

Overarching aspects:

Sustainability
Security/Privacy/Resilience
Ubiquitous Intelligence
Connecting the unconnected

Integrated Sensing
and Communication

Integrated Al
and Communication



mMTC

Usage Scenario 12X B AE D RIREFT

Overarching Aspects:
i Suctaimebititqs =—— =—— =) IMmersive
* Security/Privacy/Resilience Communication

Ultra Broadband Communication

— == ==t pUbiquitous Intelligence
=~ e —— onnecting the unconnected
. il S0y Ubiquitous /C .
Intelligent ao Sensin
Connection =—smasagistics _ 9 \
Autonomous construction™ " =—— e,
Zero-touch using precise
autonomous  IIMT for 2030  measurement eMBB
operation and beyond / e ; Integrated Al
:~ e 4 nd Communication
Ultra Massive 8 o Flylngcar Missio (./tlcal mMTC  URLL

In-plant -

Cohhection = _ﬂm%% C} unication ~- T
éovelage\

“~HAPS - ;‘_———
eMBB :—Tw_the (nafsTers o —

____-U-mVErsaI Coverage -

\ . *
e ~ > Massive Extreme
2020 Communication Communication

16



(- Capabilities Rader ChartH &%

(

0 IMT-2030
O 1IMT-2020

Peak data rate
(DL/UL) [Gbit/s]

User experienced
data rate (DL/UL)
[Gbit/s]

connection dencity
[device/km~"2]

Sensing
accuracy/resolution LE=

cm order (and more)

atency [ms]

1(%)

-------- (*) a targeted indicator

in E2E, such as between an
application layer of a user
equipment and corresponding
peer application layer located
at an edge node giving the
shortest transfer path

1-5x10° (RAN)
eliability

17



Coverage/

Sustainability Scalability

Robustness } E : : Reachability
L. Reduce the - ..o SRR Cr-,fptc-graphlc processmg - » Zero-touch, autonomous: - - - - - e Seamless connectlons e - Connectthe . =
environmental |mpact of speeds exceeding the ; coordination of : : with satellites and HAPS unconnected goals. :
equipment (use of : peak data rate : ; communication devices, e Communications within - Global flexible
environmentally:friendly o Security measures for computing resources, Al, buildings (Via Terminals, coverage by use of
- piaterials, improved - quantum 5ot e - f8 and sensor tobaild 2 e e a's'bais'e' o, e e FTEERE
reusability) - ~ cryptography/computing - OPtimal communication stations) ; 5 component IMT
+ Equipment longevity ~ e Instantaneous recovery infrastructure. - © » Open interfaces | : f :
... .(software extensibility. . . .. . from disasters and - - - - - :....» Achieve full automation. . . :.. .. .. (Network API, appllcatmn- ... I TILTTETTS ST B
and modular structure of failures : ; that simultaneously : API): [ ; ' ;
HW) - : : : : : satisfies labor-saving, : e Network _
e Carbon neutrality (use of : f : flexibility, and speed in sensing/Wireless sensing : | :
T penewable por - - SARNeEE SLERETN s all workflows; from =+ 3 kit Rty - RRSSEE SRR |-
sources) : : ; : ) construction to operation -

18
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CapabilitiesXZE

-+ Compatibility (CEET B XIZDWTIlE, REIH D WE48 DCGTHEE,

X O INw2BEOXMIX, RE. FEXEDOANNEXICPPTZ 714 L
TEOIAFIFN TS, FRIICRELT=6. TNHXRIFEHIFREI N

i—a—o

X HARZED

§<

WA TY.

DIEREZRIE. MEIZIZRERT, BEEFEENT
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Sensing-related capabilities
Al-related capabilities

Security, [privacy][/stability] and resilience

[Sustainability]

[Energy efficiency]
[Waveform Efficiency]
[Interface Interoperability]
[Compossibility]

\III!I 4 Capabilities of IMT-2030 5 Considerations of ongoing development
1) Peak data rate 5.1 Relationships
2) User experienced data rate
3) [Spectrum efficiency] 5.1.1  Relationship between IMT-2030 and
4) |Area traffic capacity] existing IMT
5) Connection Density 42 Relationship between M [-2030 amd-ot
6) Mobility é access systems ﬁ
7) Latency 5.2 Timelines
8) Reliability 5.2.1  Medium term
9) [Coverage] 5.2.2  Long term
Positioning 5.3 Focus areas for further study

« BEFIMT & IMT-20300 1%,
- fbDT 7RV RT L EIMT-2030D 1%,
-MERBLIUOCZNUNDOEZR S X T L EIMT-2030
AT LH, HHEIZ—EICE{ET B (Interwork)
BREIC>WLW TN TL B,
- Interwork®d ERRBEIE, IMT-2020 D2 A &S
(M.2083)06.1.205HAZHEFE Z T3,

- BBNEEHDERT XA 25| eHmEZMmL =,
B2 BIRMEEL 5D EBTRI D,
- [ ] oBRWAERS NS,
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Correspondence Group On—-1line Meeting

: 26 April 2023 27 April 2023
GVA time (Day 1) (Day 2)

Period 1

(1300-1415)* Section 2.2 Section 4
(1:390r1(1)g425)* Section 3 Section 4
S Section 3 Section 4

(1600-1700)*
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History figures in M.2083

User experienced
Peak data rate

: data rate
(Gbit/s) (Mbit/s)
I MT-2020
Areatraffic
capacity SfPfgcjrrum
(Mbit/s/ni ) 1g o efficiency
100x 500 -
Network | Mobility
energy efficiency (km/h)
Connection den5|ty Latency
(devices/km ) (ms)
M.2083-0¢

FIGURE 3

Enhancement of key capabilities
from IMT-Advanced to IMT-2020

Key features:

A selection of 8 quantitative capability
items
A spider web diagram to show clear

enhancement from IMT-advanced to
IMT-2020



A. STAND-ALONE DESCRIPTION OF CAPABILITIES

[5D/1296 Ericsson]

[ Achievable data rates in ]

all relevant scenarios

Low, deterministicand
predictable end-to-end delay

Device Latency
diversity

velocity, and rotation of a
connected device Network
sensing

[ 3D precision in location,

[5D/1578 KOR-(2)]-mod

Security, privacy )

and resilience

Sensing-related
capabilities

L =

Note: The valesfrange of valnes in the figure above are targets for rescarch and investigation
Tor IMT-2030 ancd mmay be furlber developed i other TTU-R. RecommendationsReports, and
may be revised in fhe light of furnre smdies.

Security
and privacy

Service
availability

Area throughput and
device density

Data rates

Network Service
capacity versatility

Coverage
. Global surface coverage ]

Network and deep local coverage
energy
performance

Dependable
compute

Deployment
flexibility

Energy consumption in
loaded & unloaded scenarios

[KOR new]

Coverage’
Reachability

Reliubility 3”7,

[Value/Rangge]
Al-related
eapabilities

Security, privacy
and resilience

Latency
(ms)
[Value/Range] Sensing-related
capabilitics

Sustainability

Note: The valuesranze of vales in the fisure above are targets for research and nvestization
for IMT-2030 and may be further developed i other ITU-R Recommendations/Repaorts, and
may be revised in the light of firture studies.

[5D/775 SparkNZ] A vision for IMT 2030 systems and its underlying use cases

Extreme Hol hi
Remote Mobile c o ogrép tlc
. Learning ommunication
(5) Area Capacity o Broadband e (1) Peak rate
(1Gbps/m?) Tactile VR/AR-Based

; ", (2 1Tbps)
g Internet Sensing *,

Fully Autonomous “, (2) User Experience

Driving and Navigation -_‘r:ate (1Gbps)

(6) Connectivity

(107 Devices/Km?) .+ Extreme Low-

Energy Networks

-‘. . 1_.
Internet-of Smart-Rail
Bio-Things Systems
Industy 4.0
Clock-Free (5) Networke
®  Systems »

(7) Reliability ™,
(99.999999%) .

_.".(3) Latency
& (25 usto 1 ms)

&) Network £ ‘ Smart Smart Integrated  UAV-Based
(Eff)ici:n‘:;? (rmc?i:)gg()xi"n Aariculture. - Cities satellite/Radar  systems 18] Mobility
. Internet-of- Netwarks Space Travel ¢ (1000 km/h)
Things

[5D/1624 Qualcomm]
Al related capability

Positioning Accuracy Sensing related capability

1-10 cm

Peak Data Rate

Connection Density 100-1000 Gb
- ps

= 10°% devices/km?2

User Experienced Data Rate

Reliability > 1 Gbps

2(1-109)

Latency
sub ms

Mobility
< 1000 Km/h


https://www.itu.int/md/R19-WP5D-C-1296/en
https://www.itu.int/md/R19-WP5D-C-0775/en

B. DESCRIPTION WITH EVOLUTION OF CAPABILITIES FROM IMT-2020

[5D/1028 One6G Association]

Data rate

Ehergy 6G
Efficiency 100x, Capacity
10x 70
A
Positioning - — Coverage
accuracy o
F10
Connection Density Reliability
Air Latency
Peak data rate
(Gbps)
[100-1000]*
User experienced
data rate (Mbps)
[1000-10000]* ‘,,—IMT-‘2030.“ Spectrum efficiency Al-related capabilities
7 [>1xIMT-2020]*
e . 3MT-A
” F 20 .
; 11'60 1 > '\‘ Sensing-related capabilities
J r', ,”‘ \\ ‘\ 5
; K ; \ \ ‘l‘
1 ’ ’ -t 1
! / ¢ <"y . i v Positioning [cm-level]*
[’ i h 9 \ \ '
Area traffic capacity ," 10 i ) L [e6 i CO&ET;E;:;Z)SW
(Mbit/s/m2) I v f .
Y ' : | % / ;! | [1e6-1e8]*
[100-10000] . Lo g ; ; Sustainability
L\ IMT-2020 0 F
‘\ ~\ TS »,—‘ X ll
\ \ v !
\‘ . ) -~ ',’ Security, privacy and
\ el oS i resilience (trustworthiness)
500, Rl
S Latency
Mobility Vo o (ms) -
(km/h) R D [Coverage/Reachability]
[1000]* i
Reliability
[1e-6 - 1e-9]*

* The range is collection of the proposals for comparison with corresponding IMT-2020 requirements. Consolidated requirements and evaluation
methodologyfor all above IMT-2030 capabilities are expected to be defined in future deliverablesplanned in 2024-2026.

[5D/1578 KOR-(1)]

Peak data rate
(Gbit/s)
[=100]

Connection density
(devices/’km?)
[107)

1] (Gbit/s)

M[O.l]
[1-107]

Latency
(ms)

Reliability

Al[-rel ...,4] i [. : .l ted] Security, privacy

s S inabili
and resilience Rt

Note: The values in the figure above are targets for research and investigation for IMT-2030 and may be
further developed in other ITU-R Recommendations. and may be revised in the light of future studies.

[5D/1614 IND

[5D/1614 IND]

Capability Remarks [Range of Values’

Average Spectral [1.2 - 2]x IMT-2020. depending upon the spectrum bands

efficiency that are identified for IMT 2030

Peak Data Rate 2 - 50]x IMT-2020 ; depending upon the spectrum bands
that are identified for IMT 2030

User experienced data 2 -10]x IMT-2020; depending upon the spectrum bands

rate that are identified for IMT 2030

Waveform Efficiency (New BD

Coverage x| Mbps data rate at [10km] distance with > 90%
availability. depending upon the spectrum bands that are
identified for IMT 2030

Latency [1/10%] IMT2020

Mobility 850 — 1000] Kmph:
depending upon the spectrum bands that are identified for
IMT 2030

Area Traffic Capacity 2- 101x IMT-2020; depending upon the spectrum bands

that are identified for IMT 2030

Reliability =107
Connection Density 10x] IMT-2020

Energy Efficiency [From the existing ITU draft document]; depending upon

the spectrum bands that are identified for IMT 2030

Sensing Capabilities From the existing ITU draft document]; depending upon

e r o e ol tme o Ao Eim A Sme TN AT OO o nd

[5D/1609 J]

Peak data rate
(DL/UL) [Git/s]

@1mT-2030
0IMT-2020

User experienced
data rate (DL/UL)
[Gbit/s]

connection dencity
[device/km~2]

(*) a targeted indicator

in E2E, such as between an
application layer of a user
equipment and corresponding
peer ication layer located
at an edge node giving the
shortest transfer path

Target KPIs for IMT-2030
(Quantitative indicators)

Covs
i

* Reduce the  Cryptographic processing -+ Zero-touch, autanomous + Searnless connections. * Connect the
emironmental imgact of speeds exceeding the coordination of withsateltes and HAPS unconnected goals.
‘equipment (use of peak data rate devices, . C within = il
emironmentally friendly + Security measures for computing resources, Al, buildings (Via Terminals, coverage by use of
materals improved quantum and sensors to buld windos, tc. a5 base the terrestrial
reusability) optimal stations) component IMT

* Equipment longevity * Intantansous recorery Rt * Open interfaces
software extensibilty from disasters and + Achieve full automation (Network API application
and modular structure of failures that simultaneously AP
W) satisfies labor g, Stk

+ Carbon neutralty use of flebility, and speed in sensingWireless sensing
renewabie power b workflows; from

saurces)

construction to pperation

Target KPIs of IMT for 2030 and Beyond
(Qualitative indicators)


https://www.itu.int/md/R19-WP5D-C-1028/en

Input contributions (mapping)

5D/1636(China)
TABLE YY The relationship between capabilities and usage scenarios

Representative capability | Overarching/gen
eric capabilities

Peak data rate, user
experienced data rate

Area traffic capacity

Immersive Communication

Spectrum efficiency
Latency
Mobility

Extreme/critical Latency, Reliability
Communication Positioning
Connection Density

R N N e i all [Coverage]
Integrated Artificial

Intelligence and

o T T T VAT 1 Bl Al[-related] capabilities
Communication and

Artificial Intelligence

Integrated Communication

and resilience

Sustainability

Positioning
Sensing[-related]

and Sensing/ Integrated
sensing and communication EEEINIRiE

« Capabilities with high importance were highlighted for

each U/S
« All(14) capabilities were presented in table

Security, privacy

(trustworthiness),

5D/1656(Ericsson)

FIGURE Y [JS1]

The importance of capabilities in different usage scenarios (“Heat map”
example)

User

. experienced
B data rate

Immersive
communication
Critical
communication
Global mobile
connectivity
Integrated
compute &AI
Integrated

commuication and
sensing

Peak data Spectrum | Connection Pareney Reliability Mobility TS Area traffic

L S SERA TS rate efficiency density

Massive
communication

Communication based usage scenarios

= Immersive communication === Critical communication

e Massive communication Global mabile connectivity

Peak data rate

User experienced data

rate Spectrum efficiency

Area traffic capacity

Coverage A/\ Latency

« The importance are divided into three levels
« Selected capabilities(9) are presented in
heatmap/spider web diagram

Connection density
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THF
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https://www.tele.soumu.go.jp/e/adm/
freq/search/share/plan.htm
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Frequency (GHz) [LOG scale]

3GPPRRIB TAREEN TL\S4GESGRDREIR
[1][2][3]

BHEICHIBEREEIDLT [4]

[1] "E-UTRA; User Equipment (UE) radio transmission and reception", 3GPP TS 36.101, (V18.0.0) 2022-12.

[2] "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone", 3GPP TS 38.101-1, (V18.0.0) 2022-12.
[3] "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone", 3GPP TS 38.101-2, (V18.0.0) 2022-12.
[4] [EIREEIHETE A (202268 AR DEIRICEDIERK).
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6.1.3.1 Trends in radio frequency resource utilization 5

UPDATE on Version 2.0

Bandwidth (MHz)

100,000

10,000

1,000

100

10

e 5G (NR) //
— 4G(LTE) | L -~
- — -
BODfO | — :’-’ /
W Iﬁc"' : — /
10% I‘/:/ : | 1
2 O = o e
I _— o | 1 :
i - = -il ic =30 : 1
’ B | :
! — = 101{9 1
! "3 i gl i I
! H n ; L e : LA M -
H ™ i =03 =
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: ¥ ) T 1 A——
: ol ) | FR2-1:
L. ,' 24,25~ 52.6GHz
FR1: 410MHz ~ 0GHz
0.3 0.5 1 1.5 2 3 5 10 20 30 50 100 200 300
UHF SHF EHF
Frequency (GHz) [LOG scale]

Frequency bands defined for 4G and 5G
in the 3GPP specifications [1] [2] [3]

MOBILE (Commercial Telecommunications Service)

MOBILE

MOBILE-SATELLITE

LAND MOBILE

BROADCASTING, BROADCASTING-SATELLITE
MARITIME(RADIO NAVIGATION, MOBILE, MOBILE-SATELLITE)
AERONAUTICAL(RADIO NAVIGATION, MOBILE, MOBILE-SATELLITE)
FIXED
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Ref : "Frequency Assignment Plan”, Ministry of Internal affairs and Communications, Japan
(asof Actober2022), https://\ tele.soumu g

Je/adm/frea/s h/sh

plan.htm

Frequency assignments in Japan [4]

[1] 3GPP TS 36.101, (V18.0.0), “E-UTRA; User Equipment (UE) radio transmission and reception”, 2022-12.

[2] 3GPP TS 38.101-1, (V18.0.0), "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone", 2022-12.
[3] 3GPP TS 38.101-2, (V18.0.0), "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone", 2022-12.
[4] Ministry of Internal affairs and Communications, "Frequency Assignment Plan", (as of Aug. 2022).




@ 6.1.3.1 Trends in radio frequency resource utilization

NEW on Version 2.0

* The use of B5G frequency bands has been studied in ITU-R, APT and the
fora in other countries.

 New frequency resources beyond 6 GHz band, mmWave, and Terahertz,
which enable further broadband, and

« ltis also important to important to use the existing frequency bands below
6GHz and the new bands together.

» APG23-5 meeting in February 2023 had agreed to have further discussion
on WRC-23 Agenda Items 10 (New proposal for WRC-27 agenda item)
including

» Allocation of 275-300 GHz to MS, FS, RAS and EESS (passive) on a primary
basis, and
« |IMT for 2030 and beyond.
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