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[Abstract]

The Concept of Operations (ConOps) document issued by the Korean Government (K-UAM ConOps) for urban air mobility (UAM)
services takes into account not only aviation voice communication but also the use of 4G and 5G mobile communication to support the
initial phase of UAM services. This paper studies a methodology to establish communication performance requirements for UAM traffic
management and presents the analyzed results for communication performance requirements. To accomplish this, the operational
scenarios of UAM developmental stages outlined in the K-UAM ConOps and FAA ConOps are scrutinized, and the diverse messages
that must be communicated among various stakeholders for effective UAM operations are identified. A draft of communication
performance requirements is also calculated by considering packet sizes, transmission frequencies, acceptable latencies, and availability.
The outcomes of this study are expected to stand as a pioneering effort in defining communication requirements for UAM services,
providing a crucial foundation for future initiatives such as the design of dedicated communication networks for UAM and the

determination of required frequency bandwidth.
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Table 1. Key Indicators of K-UAM evolution [8].
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Fig. 2. Structure of UAM air traffic management system
according to FAA ConOps [3].
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Table 2. Types of wireless transmission information for

112

UAM operations and stakeholders for source, relay

and sink
ID Information Source | Relay Sink
) . o . UAMO,VP,
U01 | Real-time aircraft position information | SDSP ATC, UATMSP
) ) ) ) UAMO,VP,
U02 | Real-time aircraft status information | SDSP ATC, UATMSP
Supplemental data
Dot (obstacles and terrain) SDSP UAMO UAMA
D02 Supplemental data (weather) SDSP UAMO UAMA
D03 Supplemental data (noise) SDSP UAMO UAMA
NOTAM, information on restricted ATC,
Do4 airspace UATMSP UAMO UAMA
Vertiport information for take-off and
D05 landing support vP UAMA
Availability of vertiports, real-time
D06 capacity VP UAMO UAMA
Real-time surveillance information
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Table 3. Communication performance requirements for each wireless transmission information required for UAM operation.

o Pacot 7o | tenoy [ Porod [Roqured deta [ Rt dfotaton | ety
uo1 Real-time aircraft position information 1 1 1 8 100% 0.999
uo02 Real-time aircraft status information 1 1 10 8 100% 0.999
D01 Supplemental data (obstacles and terrain) 1 1 8 low (< 1%) 0.999
D02 Supplemental data (weather) 1 1 8 low (< 1%) 0.999
D03 Supplemental data (noise) 1 1 8 low (< 1%) 0.999
D04 NOTAM, information on restricted airspace 1 1 - 8 low (< 1%) 0.9999
D05 Vertiport information for take-off and landing support 1 1 10 8 10% 0.999
D06 Availability of vertiports, real-time capacity 10 1 600 80 100% 0.999
D08 Real-time surveillance information (inlcuding ADS-B  information) 20 1 1 160 100% 0.99
D10 Flight restrictions 1 1 10 8 low (< 1%) 0.9999
V03 Communication for take-off and landing support or control (G2A) - 0.1 0.02 31.2 10% 0.99
V04 Communication for take-off and landing support or control (A2G) - 0.1 0.02 31.2 10% 0.99
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E 5. 7l ol2HE 1%, B3 7I8E 95%2 &9 =27 HEE

Table 5. Required transmission rate for 1% packet error rate and 95% link availability.

. Required L " Required
; Period Ratio of information A Peak data | Average data
D Information (sec) da(tkabprsa)te transmission time Reliability trgﬂ?rgiesrs%n rate (kbps) | rate (kbps)
uo1 Real-time aircraft position information 1 8 100% 0.999 3 24 24
u02 Real-time aircraft status information 10 8 100% 0.999 3 24 24
D01 Supplemental data (obstacles and terrain) - 8 low (< 1%) 0.999 3 24 0.24
D02 Supplemental data (weather) - 8 low (< 1%) 0.999 3 24 0.24
D03 Supplemental data (noise) - 8 low (< 1%) 0.999 3 24 0.24
D04 NOTAM, information on restricted airspace - 8 low (< 1%) 0.9999 4 32 0.32
D05 Vertiport information for take-off and landing support 10 8 10% 0.999 3 24 0.24
D06 Availability of vertiports, real-time capacity 600 80 100% 0.999 3 240 0.4
D08 Real-time surveillance information (inlcuding ADS-B information) 1 160 100% 0.99 2 320 320
D10 Flight restrictions 10 8 low (< 1%) 0.9999 4 32 0.032
V03 | Communication for take-off and landing support or control (G2A) | 0.02 31.2 10% 0.99 2 62.4 6.24
V04 | Communication for take-off and landing support or control (A2G) | 0.02 31.2 10% 0.99 2 62.4 6.24
Required uplink data rate (kbps) 110.4 32.6
Required downlink data rate (kbps) 7824 328.0
E 6. M7l o2l 1%, T3 7T 99%L! dF 27 NEE
Table 6. Required transmission rate for 1% packet error rate and 99% link availability.
. Required e : Required
. Period Ratio of information o Peak data | Average data
iD Information (sec) d:ztk::)prsa)te transmission time Reliability trglrgnﬁiirs%n rate (kbps) | rate (kbps)
uo1 Real-time aircraft position information 1 8 100% 0.999 2 16 16
u02 Real-time aircraft status information 10 8 100% 0.999 2 16 1.6
D01 Supplemental data (obstacles and terrain) - 8 low (< 1%) 0.999 2 16 0.16
D02 Supplemental data (weather) - 8 low (< 1%) 0.999 2 16 0.16
D03 Supplemental data (noise) - 8 low (< 1%) 0.999 2 16 0.16
D04 NOTAM, information on restricted airspace - 8 low (< 1%) 0.9999 3 24 0.24
D05 Vertiport information for take-off and landing support 10 8 10% 0.999 2 16 0.16
D06 Availability of vertiports, real-time capacity 600 80 100% 0.999 2 160 0.27
D08 Real-time surveillance information (inlcuding ADS-B information) 1 160 100% 0.99 2 320 320
D10 Flight restrictions 10 8 low (< 1%) 0.9999 3 24 0.024
V03 | Communication for take-off and landing support or control (G2A) | 0.02 31.2 10% 0.99 2 62.4 6.24
V04 | Communication for take-off and landing support or control (A2G) | 0.02 31.2 10% 0.99 2 62.4 6.24
Required uplink data rate (kbps) 94.4 23.8
Required downlink data rate (kbps) 654.4 3274
o] .| 5= 202 Vhehdt) FEol ¥4 ol ¥F Joll @ B4 HgA PO
ol o] A Anls B UAM 27| 35 93] 2 83dt & SHE 7] UAM -85 918 521 4% vt 7hssitt
AL s e 3L AR 7R V1A F a7 E =2 2E =EE T AT 5 2 A AdE et
Bl 2R AT 4 AW, Fu b 1% ol golds o] oA UAM 1A €3 dee mAKE moldde B
= o7 AFEHS RE S AT L5 U B FUHe 8 e7Ee AFE} a7 Ug% Py At e Ho
2 07 ARg BAd Aeta, A 5N Ads e nely
A5 7HgsieetE AU 87 HAEEo] 33FE A 100 kbps
W el, slaF =1 700 kbps |2 7] gho} B4l Arjg]«|nt 3 Acknowledgments
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