OPTIMASI ALGORITMA PENJADWALAN MULTI KANAL UNTUK MENINGKATKAN KOMUNIKASI
UPLINK PADA SISTEM LORA
BERBASIS SATELIT

MAULANA ALI ARIFIN, Dr. Adfianto Eko Putra, M.Si.; Dr.-ing. Ir. Wahyudi Hasbi, S.Si., M.Kom.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Atfhamisis, M. and Palattella, M.R. 2022. SALSA: A Scheduling Algorithm for
LoRa to LEO Satellites. [EEE Access 10, pp. 11608-11615. doi:
10.1109/ACCESS.2022.3146021.

Alenezi, M., Chai, M., Alam, A., Chen, Y. and Jimaa, S. 2020. Unsupervised
Learning Clustering and Dynamic Transmission Scheduling for Efficient
Dense LoRaWAN Networks. IEEE Access 8, pp. 191495-191509. doi:
10.1109/ACCESS.2020.3031974.

Angelov, K.K. 2020. Development and Implementation of a Demonstration Model
of Smart Parking with LoRa-Based Communication Module. In: 2020 XI
National Conference with International Participation (ELECTRONICA). pp.
1-4. doi: 10.1109/ELECTRONICA50406.2020.9305111.

Arifin, M.A. et al. 2024. Proof of Concept for Disaster Data Collection via Satellite-
Based LoRa: Insights from in-Orbit Tests. In: 2024 IEEE International
Conference on Aerospace Electronics and Remote Sensing Technology
(ICARES). pp. 1-5. doi: 10.1109/ICARES64249.2024.10767975.

Arifin, M.A., Khamsah, N.M.N., Najati, N., Suryanto, W. and Prabowo, [.E. 2023.
Data Collection Platform Design using LEO Satellite-based LoRa for
Disaster Management in Indonesia. In: 2023 IEEE International Conference
on Aerospace Electronics and Remote Sensing Technology (ICARES). pp. 1-
7. doi: 10.1109/ICARES60489.2023.10329893.

Bardyn, J.-P., Melly, T., Seller, O. and Sornin, N. 2016. [oT: The era of LPWAN
is starting now. In: ESSCIRC Conference 2016: 42nd European Solid-State
Circuits Conference. pp. 25-30. doi: 10.1109/ESSCIRC.2016.7598235.

Bouguera, T., Diouris, J.-F., Chaillout, J.-J., Jaouadi, R. and Andrieux, G. 2018.
Energy Consumption Model for Sensor Nodes Based on LoRa and
LoRaWAN. Sensors 18(7). Available at: https://www.mdpi.com/1424-
8220/18/7/2104.

Centenaro, M., Costa, C., Granelli, F., Sacchi, C. and Vangelista, L. 2021. A Survey

72



OPTIMASI ALGORITMA PENJADWALAN MULTI KANAL UNTUK MENINGKATKAN KOMUNIKASI
UPLINK PADA SISTEM LORA

BERBASIS SATELIT

MAULANA ALI ARIFIN, Dr. Adfianto Eko Putra, M.Si.; Dr.-ing. Ir. Wahyudi Hasbi, S.Si., M.Kom.

UNIVERSITAS ; : ) ) ) . . )
GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

on Technologies, Standards and Open Challenges in Satellite loT. /IEEE
Communications  Surveys &  Tutorials PP, p. 1. doi:
10.1109/COMST.2021.3078433.

CHAARI, L., FOURATI, M. and REZGUI, J. 2019. Heterogeneous LoRaWAN &
LEO Satellites Networks Concepts, Architectures and Future directions. In:
2019 Global Information Infrastructure and Networking Symposium (GIIS).
pp. 1-6. doi: 10.1109/GIIS48668.2019.9044966.

Chasserat, L., Accettura, N. and Berthou, P. 2020. Short: Achieving Energy
Efficiency in Dense LoRaWANs through TDMA. In: 2020 IEEE 2lst
International Symposium on “A World of Wireless, Mobile and Multimedia
Networks ™ (WoWMoM). pp- 26-29. doi:
10.1109/WoWMoM49955.2020.00019.

Chaudhari, P., Tiwari, A.K., Pattewar, S. and Shelke, S.N. 2021. Smart
Infrastructure Monitoring using LoRaWAN Technology. In: 2021
International Conference on System, Computation, Automation and
Networking (ICSCAN). pp. 1-6. doi: 10.1109/ICSCAN53069.2021.9526490.

Chinchilla-Romero, N., Navarro-Ortiz, J., Mufoz, P. and Ameigeiras, P. 2021.
Collision Avoidance Resource Allocation for LoORaWAN. Sensors 21(4).
Available at: https://www.mdpi.com/1424-8220/21/4/1218.

Fraire, J., lova, O. and Valois, F. 2022a. Space-Terrestrial Integrated Internet of
Things: Challenges and Opportunities. /[EEE Communications Magazine PP,
pp- 1-7. doi: 10.1109/MCOM.008.2200215.

Fraire, J.A., Henn, S., Dovis, F., Garello, R. and Taricco, G. 2020. Sparse Satellite
Constellation Design for LoRa-based Direct-to-Satellite Internet of Things.
In: GLOBECOM 2020 - 2020 IEEE Global Communications Conference. pp.
1-6. doi: 10.1109/GLOBECOM42002.2020.9348042.

Fraire, J.A., Madoery, P., Mesbah, M.A., Tova, O. and Valois, F. 2022b. Simulating
LoRa-Based Direct-to-Satellite IoT Networks with FLoRaSaT. In: 2022
IEEE 23rd International Symposium on a World of Wireless, Mobile and
Multimedia Networks (WoWMoM). pp- 464-470. doi:
10.1109/WoWMoM54355.2022.00072.

73



UNIVERSITAS

OPTIMASI ALGORITMA PENJADWALAN MULTI KANAL UNTUK MENINGKATKAN KOMUNIKASI
UPLINK PADA SISTEM LORA

BERBASIS SATELIT

MAULANA ALI ARIFIN, Dr. Adfianto Eko Putra, M.Si.; Dr.-ing. Ir. Wahyudi Hasbi, S.Si., M.Kom.

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Guidotti, A. et al. 2017. Satellite-enabled LTE systems in LEO constellations. In:

2017 IEEE International Conference on Communications Workshops (ICC
Workshops). pp. 876—881. doi: 10.1109/ICCW.2017.7962769.

Gutiérrez, S., Martinez, 1., Varona, J., Cardona, M. and Espinosa, R. 2019. Smart

Mobile LoRa Agriculture System based on Internet of Things. In: 2019 IEEE
39th Central America and Panama Convention (CONCAPAN XXXIX). pp. 1-
6. doi: 10.1109/CONCAPANXXX1X47272.2019.8977109.

Herreria-Alonso, S., Rodriguez-Pérez, M., Rodriguez-Rubio, R.F. and Pérez-

Fontan, F. 2024. Improving Uplink Scalability of LoRa-Based Direct-to-
Satellite IoT Networks. IEEE Internet of Things Journal 11(7), pp. 12526—
12535. doi: 10.1109/J10T.2023.3333934.

Kourogiorgas, C. and Panagopoulos, A.D. 2015. A Rain-Attenuation Stochastic

Dynamic Model for LEO Satellite Systems Above 10 GHz. IEEE
Transactions on Vehicular Technology 64(2), pp. 829-834. doi:
10.1109/TVT.2014.2322119.

Lavric, A. and Petrariu, A.I. 2018. LoORaWAN communication protocol: The new

era of IoT. In: 2018 International Conference on Development and

Application Systems (DAS). pp. 74-77. doi: 10.1109/DAAS.2018.8396074.

Leyva-Mayorga, ., Soret, B., Roper, M., Wiibben, D., Matthiesen, B., Dekorsy, A.

and Popovski, P. 2020. LEO Small-Satellite Constellations for 5G and
Beyond-5G Communications. IEEE Access 8, pp. 184955-184964. doi:
10.1109/ACCESS.2020.3029620.

LoRa Alliance Technical Commitee. 2017. LoORaWAN 1.1 Specification.

Moroén-Lopez, J., Rodriguez-Sanchez, M.C., Carrefio, F., Vaquero, J., Pompa-

Pernia, A., Mateos, M. and Pascual-Aguilar, J. 2020. Implementation of
Smart Buoys and Satellite-Based Systems for the Remote Monitoring of
Harmful Algae Bloom in Inland Waters. /[EEE Sensors Journal PP, p. 1. doi:
10.1109/JSEN.2020.3040139.

Na, Z.-Y., Deng, Z.-A., Chen, N., Gao, Z.-H. and Guo, Q. 2015. An active

distributed QoS routing for LEO satellite communication network. In: 2015

10th International Conference on Communications and Networking in China

74



UNIVERSITAS

OPTIMASI ALGORITMA PENJADWALAN MULTI KANAL UNTUK MENINGKATKAN KOMUNIKASI
UPLINK PADA SISTEM LORA

BERBASIS SATELIT

MAULANA ALI ARIFIN, Dr. Adfianto Eko Putra, M.Si.; Dr.-ing. Ir. Wahyudi Hasbi, S.Si., M.Kom.

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

(ChinaCom). pp. 538-543. doi: 10.1109/CHINACOM.2015.7497997.

Ortigueira, R., Fraire, J., Becerra, A., Ferrer, T. and Céspedes, S. 2021. RESS-IoT:

A Scalable Energy-efficient MAC Protocol for Direct-to-Satellite loT. IEEE
Access PP, p. 1. doi: 10.1109/ACCESS.2021.3134246.

Pullmann, J. and Macko, D. 2019. A New Planning-Based Collision-Prevention

Mechanism in Long-Range loT Networks. IEEE Internet of Things Journal
6, pp. 9439-9446. doi: 10.1109/JI0T.2019.2940994.

Rawat, A.S., Rajendran, J., Ramiah, H. and Rana, A. 2020. LoRa (Long Range) and

LoRaWAN Technology for IoT Applications in COVID-19 Pandemic. In:
2020 International Conference on Advances in Computing, Communication
& Materials (ICACCM). pp- 419-422. doi:
10.1109/ICACCM50413.2020.9213067.

Ray, P.P., Mukherjee, M. and Shu, L. 2017. Internet of Things for Disaster

Management: State-of-the-Art and Prospects. I[EEE Access 5, pp. 18818—
18835. doi: 10.1109/ACCESS.2017.2752174.

Royal, I.B. 2008. Satellite Communications : Internet challenges and strategies for

low-latency applications. Available at:

https://api.semanticscholar.org/CorpusID:16520595.

Saeed, N., Elzanaty, A., Almorad, H., Dahrouj, H., Al-Naffouri, T. and Alouini,

M.-S. 2020. CubeSat Communications: Recent Advances and Future
Challenges. I[EEE Communications Surveys & Tutorials PP, p. 1. doi:
10.1109/COMST.2020.2990499.

Sforza, F. 2013. Communication system.

Souifi, J., Bouslimani, Y., Ghribi, M., Kaddouri, A., Boutot, T. and Abdallah, H.H.

2020. Smart Home Architecture based on LoRa Wireless Connectivity and
LoRaWAN® Networking Protocol. In: 2020 Ist International Conference on
Communications, Control Systems and Signal Processing (CCSSP). pp. 95—
99. doi: 10.1109/CCSSP49278.2020.9151815.

Tondo, F., Afhamisis, M., Montejo Sanchez, S., Alcaraz Lopez, O., Palattella, M.

and Souza, R. 2024. Multiple Channel LoRa-to-LEO Scheduling for Direct-
to-Satellite IoT. /[EEE Access PP, p. 1. doi: 10.1109/ACCESS.2024.3368872.

75



UPLINK PADA SISTEM LORA
BERBASIS SATELIT

MAULANA ALI ARIFIN, Dr. Adfianto Eko Putra, M.Si.; Dr.-ing. Ir. Wahyudi Hasbi, S.Si., M.Kom.
GUA’\IIDIJ\//\E{RISVII-I/-\AE)SA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

Tondo, F.A., Montejo-Sanchez, S., Pellenz, M.E., Céspedes, S. and Souza, R.D.
2021. Direct-to-Satellite IoT Slotted Aloha Systems with Multiple Satellites
and Unequal Erasure Probabilities. Sensors 21(21). Available at:
https://www.mdpi.com/1424-8220/21/21/7099.

Yapar, G., Tugcu, T. and Ermis, O. 2019. Time-Slotted ALOHA-based LoRaWAN
Scheduling with Aggregated Acknowledgement Approach. In: 2019 25th
Conference of Open Innovations Association (FRUCT). pp. 383-390. doi:
10.23919/FRUCT48121.2019.8981533.

Zhou, Q., Zheng, K., Hou, L., Xing, J. and Xu, R. 2019. Design and Implementation
of Open LoRa for IoT. IEEE Access 7, pp. 100649—100657. doi:
10.1109/ACCESS.2019.2930243.

Zorbas, D. 2020. A Testbed for Time-Slotted LoRa Communications. In: 2020
IEEFE 2lst International Symposium on “A World of Wireless, Mobile and
Multimedia Networks” (WoWMoM). pp. 182-184. doi:
10.1109/WoWMoM49955.2020.00042.

76

OPTIMASI ALGORITMA PENJADWALAN MULTI KANAL UNTUK MENINGKATKAN KOMUNIKASI



