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[Abstract]

This paper investigates the feasibility of utilizing the ubiquitous sensor networkl (USN1) frequency band (917~923.5 MHz) for
air-to-air (A2A) broadcast links within an urban air mobility (UAM) communication environment, which integrates both A2A broadcast
and air-to-ground (A2G) cellular links. Based on technical standards for radio equipment, we analyze whether the sufficient conditions for
UAM operation including link signal specifications, communication coverage for tactical conflict management, and link capacity are met.
The results confirm that an A2A broadcast link employing a Gaussian minimum shift keying (GMSK) modulation scheme with a
modulation rate of approximately 230 kbps, a short message structure of less than 10 ms, and a simplified media avccess control (MAC)
protocol based on the slotted ALOHA mechanism is applicable to the USN1 band. Furthermore, this study demonstrates that interference
with terrestrial internet of things (IoT) devices can be effectively mitigated by deploying shark-fin antennas capable of multi-directional

beamforming on the upper and lower sections of the UAM aircraft.

Key word : Air-to-air, Air-to-ground, Automatic dependent surveillance-broadcast, Urban air mobility, Ubiquitous sensor
network.
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E 1. SAFIS

Table 1. Center frequencies

Ch.|Freq.(MHz)[|Ch. |Freq.(MH2)| Ch. | Freq.(MHz)|| Ch. | Freq.(MHz)
1 917.1 9 918.7 17 920.3 25 921.9
2 917.3 10 918.9 18 920.5 26 922.1
3 917.5 11 9191 19 920.7 27 922.3
4 917.7 12 919.3 20 920.9 28 922.5
5 917.9 13 919.5 21 9211 29 922.7
6 918.1 14 919.7 22 921.3 30 922.9
7 918.3 15 919.9 23 921.5 31 923.1
8 918.5 16 920.1 24 921.7 32 923.3
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Table 2. EIRP (equivalent isotropically radiated power)

Channel Reference value
1,3,4,6,7,9,10,12,13, 15,16, 18 =3 mWw
2,5,8,11,14,17,19, 20~25 =10 mwW
26~32 <25 mW
<200 mW
50~32 Limited to outdoor fixed
point—to—multipoint radio
equipment
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33 1. A2A 23 GMSK A5 Fukp AHER
Fig. 1. Frequency spectrum of A2A link GMSK signals
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E 3. 743z ¥ MAC 24 H|w
Table 3. Comparison of interference avoidance(mitigation)
and MAC schemes

LBT + CSMA/CA

— Check if the link is clea
before transmitting an A2A link
message; if  clear, theand
message is transmitted, and if
not, it waits for a random

kick—off time.

1% max duty cycle + slotted
ALOHA

- Divide one second (1,000
ms) into numerous time slots
transmit the A2A link
message within any assigned
slots for less than 10 ms.

~ Unlike LBT, it does not
involve back—off waiting times,
resulting in a constant
transmission latency.

— The implementation logic is
highly simplified, as it only
requires receiving data and
transmitting at a designated
time.

~ Occurrence of the hidden~ At altitudes of 300~600 m,
node problem. UAM can establish LOS
~ In dense areas, increasedconnections with numerous
aiting times pose a risk ofiground devices. As hundreds
failing to meet real-timeof nearby devices each occupy
requirements, such as thell% of the link, the probability
1-second update cycle. of packet collisions due to
Increased implementationoverlapping slots increases
complexity. exponentially.
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[11] EUROCONTROL, ACAS Guide, Airborne Collision Avoid
ance Systems, April 2025. Retrieved from https://www.euroc
ontrol.int/publication/airborne-collision-avoidance-system-a

cas-guide.
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