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Fig. 3. Average throughput of each STA vs. No. of other STAs, No, in a network with provider, client, and other No STAs, each of which
sends saturated UDP flow. QualNet 4.5 simulator was used; physical transmission rates ware fixed to 24 Mbps; provider, client and other
STAs send saturated UDP with 1500 bytes of data.

This figure shows that the provider can provide 500 kbps from its throughput to the client. For example,
when the number of other STAs was twelve, the throughput before TXOP delegation (conventional in the
figure) was 1.05 Mbps , while the throughputs for the provider and the client after delegation were 0.61
Mbps and 1.53 Mbps. We should note that the other STAs in our method behaved the same as in the
conventional, which indicate the throughput when STAs do not exchange TXOPs.

III. TXOP EXCHANGE FOR DOWNLINK

In the downlink of WLANs, the throughput for each STA connected to the AP depends on the number
of packets for each STA in the AP sending queue, because the AP sends the packet at the top in its
sending queue when it obtains a TXOP. We here consider an example of a wireless access network with
one AP and three STAs, STA A, STA B, and STA C. If the ratio of the number of packets for STA A, B
and C in the sending queue of AP is a, b, and c, the downlink throughputs of the STAs are θA = a · θtotal,
θB = b · θtotal, and θC = c · θtotal respectively, where θtotal is the total throughput of STAs. Therefore, for
instance, if we want to assign a portion of the bandwidth for STA B to STA A without affecting STA


