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248-1 000 GHz

Region 1 Region 2 Region 3

-

248-250 AMATEUR
AMATEUR-SATELLITE
Radio astronomy 5.149

250-252 EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive) 5.340 5.563A

252-265 FIXED
MOBILE
MOBILE-SATELLITE (Earth-to-space)
RADIO ASTRONOMY
RADIONAVIGATION
RADIONAVIGATION-SATELLITE 5.149 5.554

265-275 FIXED
FIXED-SATELLITE (Earth-to-space)
MOBILE
RADIO ASTRONOMY 5.149 5.563A

275-1 000 (Not allocated) 5.565

From 5.149, administrations are urged to take all practicable steps to protect the radio astronomy service from
harmful interference
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5.565
275-1000GHz D BB EFHD>H . L TORERMFIX. SEEFOT7IT)r—arn
EOIZEETICKYFERANFESIN TS,

— BIRRK X EFS275-323GHz, 327-371GHz, 388-424GHz, 426-442GHz,
453-510GHz, 623-711GHz, 795-909GHz & 1)926-945GHz

— EREFEXRB (R AU TFTEMREH(ZE)): 275-286GH, 296-306GHz,
313-356GHz, 361-365GHz, 369-392GHz, 397-399GHz, 409-411GHz,
416-434GHz, 439-467GHz, 477-502GHz, 523-527GHz, 538-581GHz,
611-630GHz, 634-654GHz, 657-692GHz, 713-718GHz, 729-733GHz,
750-754GHz, 771-776GHz, 823-846GHz, 850-854GHz, 857-862GHz,
866-882GHz, 905-928GHz, 951-956GHz, 968-973GHz % 1}985-990GHz

S EIEFFICKSH275-1000GHzD FIEMFDFEAIL. BEBIEXFFICKSZDFREFDE
BZiIF TIXE54E, 275-1000GHz D BB M EFZREBI X IFD-HOIZF AL LI ET S
FETIE. 275-1000GHz D E R EF D N BN FEESNSBE T, CNLDZEHETE
FAELRENRET LSO, BEITAERLEETORETHSIETERFZIND,

1000-3000GHz D ERMEEH B ITHETORERHIE. BEFHEERUVZFHEHZEONA
[CERTBHIEMNTES,
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B NEW REPORT ITU-R M. [B00GHZ_MS_CHAR] - Technical and
operational characteristics of the land mobile service applications
operating in the frequency range 275-450 GH

B NEW REPORT ITU-R F[300GHz_FS_ CHAR] - Technical and
operational characteristics and applications of the point-to-point
fixed service applications operating in the frequency band 275-
450 GHz



Values

Parameters
CPMS application

Enhanced CPMS application

Frequency band (GHz) 275-325 275-450

Deployment density! 0.6 devices/km? 0.6 devices/km?

Tx output power density (dBm/GHz) -3.8...6.9 -10.1...6.7

Max. e.ir.p. density(dBm/GHz) 26.2.....36.9 19.9...36.7

Duplex Method FDD/TDD FDD/TDD

Modulation OOK/BPSK/QPSK/16QAM/64Q | OOK/BPSK/QPSK/16QAM/64Q
AM AM/8PSK/BAPSK

BPSK-OFDM/QPSK-OFDM/
16QAM-OFDM/32QAM-
OFDM/64QAM-OFDM

BPSK-OFDM/QPSK-OFDM/
16QAM-OFDM/32QAM-
OFDM/64QAM-OFDM

Average distance between CPMS fixed and mobile devices 0.1 0.1

(m)

Maximum distance between CPMS fixed and mobile devices 1 1

(m)

Antenna height (m) 1...2 -

Antenna beamwidth (degree) 3...10 5...90

Antenna elevation (degree) +90 +90

Frequency reuse 1 1

Antenna type Hom Homn

Antenna pattern Gaussian Gaussian

Antenna polarization Linear Linear

Indoor CPMS fixed device deployment (%) 100 90

Feeder loss (dB) 2 2

Maximum CPMS fixed/mobile device output power (dBm) 10 10

Channel bandwidth (GHz) 2.16/4.32/8.64/12.96/17.28/  |2.16/4.32/8.64/12.96/17.28/25.92/
25.92/51.8 51.84/69.12/103.68

Transmitter spectrum mask provided in Figure 1 and Table 2 | provided in Figure 1 and Table 2

Maximum CPMS fixed device antenna gain (dBi) 30 30

Maximum CPMS mobile device antenna gain (dBi) 15 15

Maximum CPMS fixed device output power (e.i.r.p.) (dBm) 40 40

Maximum CPMS mobile device output power (e.i.r.p.) 25 25

(dBm)

Average activity factor (%) 0.76 0.2

Average CPMS fixed device power (dBm (e.i.r.p)) 20 20

Receiver noise figure typical (dB) 15 15

! Detailed information of deployment density is provided below.
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1 Average number of customers of convenience store 1 000/day
2 Percentage of customers bringing CPMS devices 20%
3 Downloaded 2-hour movies per CPMS customer 2
4 CPMS device throughput 6.9 Gb/s (see Table 4)
5 Intrinsic time of downloading by one customer 2.2 sec.
6 Total time of downloading 440 sec.
7 Typical opening hour of convenience store 7am-11 pm (57 600 sec.)
8 Estimated activity factor/store 0.76 %
Metropolitan and Number of Size (km?)
Prefecture convenience store

Tokyo 7183 2190

Kanagawa 3765 2415

Saitama 2833 3797

Chiba 2637 5157

Tbaraki 1315 6 096

Gunma 950 6362

Tochigi 888 6 408

Kanto area’ 19 571 32425

' Kanto is the regional name including Tokyo metropolitan and the above

6 prefectures.
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300-GHz
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300-GHz
fronthaul

300-GHz
fronthaul

Small cell

Small cell

Small cell



Frequency band (GHz)

275-325

380445

Duplex Method FDD/TDD FDD/TDD Editor’s note: Other
duplex in schemes are possible
Modulation BPSK/QPSK/8PSK/8APSK/16Q BPSK/QPSK/8PSK/8APSK/

AM/32QAM/64QAM
BPSK-OFDM/QPSK-OFDM/
16QAM-OFDM/32QAM-
OFDM/64QAM-OFDM

16QAM/32QAM, 8PSK, 8APSK
BPSK-OFDM/QPSK-OFDM/
16QAM-OFDM/32QAM-OFDM

Channel bandwidth (GHz) 2.....25 (FDD) 2....32.5(FDD)
2....50 (TDD) 2....65 (TDD)

Spectrum mask See Section 5.1.1 See Section 5.1.1

Tx output power range (dBm) |0....20 -10....10

Tx output power density range |-17...... 17 -28....7

(dBn/GHz)

Feeder/multiplexer loss range |0 ... 3 0...3

(dB)

Antenna gain range (dBi) 24 ...50 24 ...50

e.irp. range (dBm) 44....70 37...... 60

e.irp. density range (dBm/GHz)|30...... 67 19.....57

Antenna patrern

Recommendation ITU-R F.699-7
(Single entry)
Recommendation ITU-R F.1245-
2 (Aggregate)

Recommendation ITU-R F.699-7
(Single entry)

Recommendation ITU-R F.1245-2
(Aggregate)

Antemna type

Parabolic Reflector

Parabolic Reflector

Antenna height (m) 6-25 10-25
Antenna elevation (degree) +20 (typical) +20 (typical)
Receiver noise figure typical 15 15

(dB)

Receiver noise power density  |-69 -69

typical (dBn/GHz)

Normalized Rx input level for  |-61 ... -54 -6l ... -54
1%10-6 BER (dBnvGHz)

Link length (m) 100 ... 300 100 ... 300
Deployment Density See below See below
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Calculation of FS links in the 275-450 GHz range for some highly populated cities in Japan

Name of city Size (km?) Population (M) No. of FS links FS links' / km? FS links / inhab
Tokyo district 619 9.37 5200 8.4 0.0006
Yokohama 4374 3.73 3674 8.4 0.0010
Osaka 223 2.70 1873 8.4 0.0007
Nagoya 3264 2.30 2742 8.4 0.0012
Total 1605.8 18.1 13489 8.4 0.0007
! The FS link density is estimated on the condition that all four proposed millimetric waves will be regulated to use for IMT-2020 services




BEEREEFICHAAT LMD FEHLF)T

Scenario Interfering Interfered with Propagation model (See Annex 3)
A LMS mobile terminal EESS sensor TBDRec. ITU-R P.619, Rec. ITU-R
fixed station P [CLUTTER]', Rec. ITU-R P [BEL}’
B LMS mobile terminal RAS station TBDRec. ITU-R P 452 Rec. ITU-R
fixed station P [CLUTTERJ’, Rec. ITU-R P [BEL]"

! The satellite-path clutter loss at 300-GHz band of 0 dB 1s extrapolated from this recommendation.

2 The building entry loss at 300-GHz band of 73 dB is extrapolated form this recommendation.
3 The terrestrial-path clutter loss at 300-GHz band of 47 dB 1s extrapolated from this recommendation.

"' %‘:anh exploration-satellite serviee
{

A A

06—

C PMS MT
#
a Radio astronomy service

CPMS FS
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Scenario Interfering Interfered with Propagation model (See Annex 3)
A BBU/RRH EESS sensors TBD Rec. ITU-R P.619, Rec. ITU-R P.[CLUTTER] !
B BBU/RRH RAS station TBD Rec. ITU-R P.452_ Rec. ITU-R P [CLUTTER]*
! The satellite-path clutter loss at 300-GHz band of 16 dB with an elevation angle 12 degrees is extrapolated from this
recommendation.
I The terrestrial-path clutter loss at 300-GHz band of 47 dB is extrapolated from this recommendation.

“’ Earth exploration-satellite service

Jas

Small cedl
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275-450GHzH CHRET T RNEBR

EESS(passive)

275-286 GHz 296-306 GHz 313-356 GHz 361-365 GHz 369-392 GHz 397-399 GHz 409-411 GHz 416-434 GHz 439-467 GHz

[ B@sasER T rseaanan):

RAS(275-323 GHz) RAS(327-371 GHz) RAS(388-424 GHz, 426-442 GHz)
| W I S A S S S S S S S S A A S S S S S S S S
275GHz 205 315

335 355 375 395 415 435 450GHz
* This frequency band may be considered in the future.
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5.A115 The following frequency bands are identified for use by administrations for the
implementation of the following active service applications:

— land-mobile service applications: 275-296 GHz, XXX-YYY GHz, .... 380-392 GHz,
XXX-YYY GHz, 409-411 GHz, XXX-YYY GHz, 439-450 GHz;

— fixed service applications: 275-296 GHz, XXX-YYY GHz, .... 380-392 GHz, XXX-YYY GHz,
409-411 GHz, XXX-YYY GHz, 439-450 GHz;

Administrations wishing to make these above-mentioned frequency bands available for land-
mobile and/or fixed service applications are urged to take all practicable steps to protect
passive services operating according to RR No. 5.565 until the date when the Table of
Frequency Allocations is established in the 275-1 000 GHz frequency range. Frequency bands
in the 275-450 GHz range not identified under this footnote were deemed incompatible with the
existing EESS (passive) and RAS applications identified in RR No. 5.565.

In the frequency bands 275-323 GHz, 327-371 GHz, 388-424 GHz and 426-442 GHz, some
specific conditions (e.g. minimum separation distances and/or avoidance angles) may be
necessary to ensure protection of radio astronomy sites from land-mobile and/or fixed service
applications, on a case by case basis.
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275-325 GHz
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252 GHz 275 GHz 300 GHz 325 GHz
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