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Wireless Information Infrastructure toward an Era with Abundant Terminals
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To realize multi-terminal mobile communication, it is necessary to improve
the efficiency of network time, space, and frequency spectrum utilization, as well as to adapt
measures to user characteristics in an application environment where the granularity of information
is greatly diverted from a tiny data of sensors to a big amount of high-resolution video. In this
study, we consider a number of constraints (throughput, end-to-end delay, time constraints, energy
consumption, amount of data transmitted, and fairness) as a method to provide users with the
capacity of the communication channel provided by L1 to meet the information communication demands
arising from people or applications. We have developed intermediate layer L2-L4 technologies that

achieve a trade-off between the demand and the many constraints (energy consumption, amount of data
transmitted, fairness, etc.).
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Average delay is the average value of
the delay of all arrived packets at UE.

Throughput is calculated by arrived
packet number, packet size and
simulation time.

As per our theoretical analysis, packet
queuing happens in PGM and extended
BIER, so their delay is higher.
Additionally, packet queuing is much
worse in extended BIER.

But the delay of REMP is not high and
the throughput of REMP is lower:

1. LEO retransmission leads to fewer
packets to be sent.
2. Retransmission failure happens in

REMP.

As a result, the demerit of REMP is
reflected as low throughput instead of a
high average delay.

ONRM

Proposed system model: Cooperated HAP-LEO satellite Uplink (1/3)

NOMA: Non-orthogonal multiple access SIC: Successive

interference cancellation
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Architecture of Uplink NTN composed of HAPs and LEO satellites
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resources allocation since resource

perfect channel conditions if fairness is ignored.
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HAPs transmit data simultaneously to LEO satellites using the NOMA approach.

LEO satellite receives superimposed signal data from HAPs and use SIC to decode each HAP’s signal.

s may be allocated to HAPs with relatively
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