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Fig. 7: Throughput comparison between 802.11-based and TaLE-enabled Hot Spot.

On the contrary, TaLE-enabled Hot Spot does not suffer from such the unfairness. Figure 7

(b) presents that all the regions successfully achieve both the per-location fairness and

service differentiation at each period. In the period of [20s, 40s], the average throughput of

Region-1 and Region-2 are almost equal to each other (2.14 and 1.94 Mb/s, respectively).

Similarly, in the period of [40s, 60s], all the three regions share the bandwidth evenly. When

different weights are assigned to each Region in the period of [60s, 120s], each region

exploits different amount of network bandwidth according to its assigned weight. After

STS-2 leaves the network at the instant of 140s, the remaining STS-1 and STS-3 equally

share the available bandwidth (in the period of [140s, 160s]). Consequently, per-location

throughput in the period of [20s, 40s], [40s, 60s], [120s, 140s], and [140s,160s] are nearly

equal to one another. In specific, numerical comparison between per-location throughput

of IEEE 802.11-based Hot Spot and that of TaLE-enabled Hot Spot is presented in Table 2.

As already discussed with Figure 7, we continuously observe that TaLE framework can

accurately support service differentiation and/or fairness according to a given set of per-

location weights. In order to quantitatively evaluate the fairness among regions when all

the regions are assigned to the same weight, we use the the following Jain’s index [40]:

F =

(

N
∑

i=1

µi

)2
/

(

N

N
∑

i=1

µ2
i

)

, (11)

where N is the number of regions (stations) and µi is the throughput of the i-th region. The

F has the maximum value of when each region has the same throughput. Table 3 presents

such the fairness index at the periods of [20s, 40s], [40s, 60s], [120s, 140s], and [140s, 160s].




