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Buffer State Reporting Method using Unused Uplink Duration of
Full-Duplex Links in Saturated Traffic Environments

HyeongTae Ahn*
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Abstract

Full-duplex communication is a wireless technology with the potential to double spectral efficiency compared to
traditional half-duplex communication. However, differences in transmission durations between downlink and uplink
data frames can result in unused uplink duration(UUD), limiting spectrum efficiency. This paper proposes a buffer
state reporting scheme designed to utilize UUD in saturated traffic environments. The proposed scheme partitions
UUD into slots, enabling nodes to report their buffer states to the access point(AP) through selected slots. The AP
uses Maximum Likelihood Estimation to estimate the number of reporting nodes and dynamically adjusts the buffer
state reporting probabilities of the nodes in subsequent full-duplex links with the same downlink node to improve
reporting success. This method ensures that the AP reliably collects buffer state information during UUD in saturated
traffic environments, optimizes full-duplex link configuration, and maximizes spectrum efficiency.
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Fig. 2. Buffer state reporting by nodes utilizing the UUD
(a) Example of buffer status reporting, (b) Full-duplex link
configuration based on the collected information
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Table 3. Performance comparison between the proposed
method and the conventional method under fixed slot and
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Table 4. Performance comparison between the proposed
method and the conventional method with varying node
numbers

K AN Slwap Sczmv Navq FallPVal) Fall&mv
3 | +50% | 1.058 | 0.749 | 11.13 | 0.062 | 0.333
3 |£100%| 1.012 | 08%2 | 7621 | 0.062 | 0.214
5 | #50% | 1.724 | 1314 | 13543 | 0.019 | 0.199
5 |+100%| 1553 | 1463 | 7.04 | 0017 | 0.08
7 | #50% | 2168 | 1.742 | 15499 | 0.01 0.174
7 |+100%| 1.803 | 1675 | 9934 | 0012 | 0.108
9 | #50% | 2732 | 2078 | 17.3 | 0004 | 0.15
9 [+100%| 2318 | 2139 | 888 | 0.011 | 0.05/
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Table 5. Performance comparison between the proposed
method and the conventional method with varying slot
numbers

N AK S/Jra/) Samv Kv{w q F‘allP/()/) F‘all Conv
50% | 1995 | 1972 | 7842 0 0
+100%| 1.84 | 1.844 | 8212 0 0
150% | 2408 | 237 | 8553 | 0.007 | 0.063
1100%| 2216 | 2173 | 872 | 0011 | 0.101
+50% | 2435 | 2367 | 7.6% | 0011 | 0.119
+100%| 2454 | 2385 | 8841 | 0015 | 0.147
150% | 2657 | 2552 | 824 | 0024 | 0.185
+100%| 2614 | 2432 | 9278 | 0019 | 0213
100] £50% | 2.052 | 0.025 | 7.645 | 0.065 | 0975
100 £100%| 2242 | 0.037 | 8692 | 0.061 | 0.961
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