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International Standardization Studies of Stations on Board Sub-orbital

Vehicles at International Telecommunication Union

SHANG Wei, ZENG Guiming, QIU Feng
(China Academy of Launch Vehicle Technology, Beijing, 100076, China)

Abstract: To conduct studies on Resolution 763 (WRC-15) “Stations on board sub-orbital vehicles”, a team
from China academy of launch vehicle technology (CALT) , along with state radio regulation of China and
Beijing Institute of Tracking and Telecommunications Technology, participates in the cycle of WRC-19, and
formulates technical report as “Radiocommunications for suborbital vehicles”. Considering actual technical
approaching of China’ s suborbital vehicle modes, the team proposes possible spectrum criteria fulfilling the
requirements of whole -period communication coverage, large Doppler shift and Doppler acceleration, and
overcoming communication blackout. The agenda item is the first time for CALT to participate in
international telecommunication standardization work, which brings new challenges for China’ s aerospace
radiocommunication requirements when commercializing at global level. This agenda item is discussed during
WRC-19, anticipating for future further studies on radiocommunication regulatory, operations and services,
technically ensuring stations on board suborbital vehicles shall be operated within the frameworks of ITU
regulations.
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Fig.1 Different modes of sub-orbital flight
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"4 oo,
y&‘i WRC-15 Al.7 Satellite issues Decision @
RESOLUTION 763[COM5/7] (WRC-15)

Stations on board sub-orbital vehicles

~The spectrum requirements for TT&C and voice communications on
stations on board sub-orbital vehicles have not been studied
~Provisions of No. 4.10 (safety aspect) may apply for certain aspects
of these operations

*resolves

1.to conduct studies to identify any required technical and
operational measures, in relation to stations on board sub-orbital
vehicles, that could assist in avoiding harmful interference between
radiocommunication services

2.to conduct studies to determine spectrum requirements and, based
on the outcome of those studies, to consider a possible future agenda
item for WRC-23

3.to complete the studies within the next ITU-R study cycle
K2 WRC-15% 7635 Peill - WHLE RATA M &
Fig.2 Resolution 763 (WRC-15) “Stations on Board Sub or-
bital Vehicles”

2.2 HMBEMRIELRS

FETTU R, £ 3 %4> WRC-19 Ji 1 BB 52
o B (EEARFm P 3L Ok MR H B4R
Fe [ B 41 20 (ICAO, INMARSAT %) ik i 2 —
B, R R SCOMEBGE AT RAT AR AR IR 0]
B B89 AT BB Bk B R R I BRI /AT
BT RE 23 7E A5 () AR I AN 58 i — > 5 B Y
ER ¥ iE ® 17 (The intentional flight of a vehicle ex-
pected to reach the upper atmosphere with a portion
of its flight path that may occur in space without
completing a full orbit around the Earth before re-
turning back to the surface of the Earth)”,
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3.1 ESHRART

J& [« LA 3G [ 2025 4F 23 (8] 3 30 19 75 5K 5
YIS ARSI 5T 5 AR B CHL AT K 45 ] 2
Mo G5 2 T [ I B A BEN kAT A T
o3 5% [ B A S BIUE AT R A A
gy, o E R R E AT R SR T BELE
B AR R R B ML BE AT A% Al BB B S

BA ATC RS 0TIE Bl i 32 A& Al 55

sl 3 iz, 55 [ A B9 S TR T Ml T A
RGAEAR AT S6AF T 09 238 WA |, 434 8 8 4
(Very high frequency, VHF )i il i) 2 5 ) 451 % Ik
SRR T ESMALS DREBIRRE S
W R GE Y 235 R | e m 4 M VHF 3l il L
B T3 T TR A A R G Y T A B B BT

* SoV at 100 km GLONASS L1—nmg
y 5[ +SoVat200 km A
? Beidou B3 Galileo E1
e 40 GLONASS L2 ¢
< GLONASS L3 staComm Ry~ StaComm (T)
B 35 GPSLS o? ®~—_ Galiteo 56
g 0~ GPS L2
A Galileo E5Sa . Galileo ESb
é 30+ Beidou B2
= UAT ¢a— 1090ES/SSR transponder
25F ¢ ) :\ISSR/FCIAS interrogator ) )
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£/ MHz
K3 WEHE AT & 1 K 2 W R
Fig.3 Maximum in-view Doppler shift of a SoV

HWFFE L5 N ATC RE AT LIRS T W HLE
AT R AR AR T K (1) ATC ) VHF
P Be AT LA T I 90038 AT A% R0 A a8 TR (R K
600 km & , 7 5 8 000 km /h fif 7 ) 5 (2) W 418 &
7 A LA 42 3K 1AL 2 00 & 45 (Global naviga-
tion satellite service, GNSS) S i ; (3) 4L iH €T
5 TE K& 5 s AR [m] o B e m] D R 5 TA) i
7% Ml (Universal access transceiver, UAT) & 4
(398 km i [l ) 5, #% ADS-B 1090ES =5 X i R 4t
(220 km Y ) i# 47 W 08 AR 55,

Y& [E AR SE T AT A S A3 T s i =G
B AE AT B AT B 6 I AT R OR
B RO, 7R I 4% R Rt VHE #as E fE
ADS-B £ 4 .1l i (Distance measuring equipment,
DME) R 48 1) & S Wi 2 45 B & i D 23 DL Sodme KR
BEORE AT B AR AT, AR 1R

x1 MEAMZ=RESH(EE)

Tab.1 Terrestrial aeronautical system parameters (United Kingdom)
Typical Minimum
o Frequency transmitted Frequency receiver sen-
System Direction o
band / MHz power /  tolerance / kHz  sitivity /
dBW dBm
o Air to ground 14 3.8 (25 kHz) —93.0
VHF Communications - 117.975~137.000
ground to air 20 0.635 (8.33 kHz) —89.7
Automatic Dependent Surveillance-Broadcast Air to ground 1090 21 1 000 —84.0
) . ) Air to ground 24 100 —95.1
Distance Measuring Equipment . 960~1 215
ground to air 36 21.8 —83.0
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Subject No. 14.3.13: Operations

CONCEPT OF SUB-ORBITAL FLIGHTS
(Presented by the Secretary General)
SUMMARY
In accordance with C-DEC 174/13, this paper considers the concept of sub-orbital

flights i relation to the Chicago Convention

Action by the Council is  parsgraph 7
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