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Fig. 3: TaLE framework.

link usage, aggregate input rate, and wireless link capacity;

• Once a packet (TCP data or ACK packet) arrives to the AP, the TaLE identifies the

location to which the packet belongs, then randomly chooses a number between zero

and one, and compares it with the previously computed target load value: if the number

is less than the load, it marks a single bit of TaLE (for which we use one bit from the

undefined subtype of frame control field) in the MAC header; thus, the information is

piggybacked on the data frame from the AP to its sending station;

• On receiving a packet whose TaLE bit is set, the station should deliver the information

to the transport layer. If the IP layer sees TaLE bit (in MAC header) set, it marks the

ECN bit [38] in the IP header. If the station is a receiver, the TaLE bit is returned to the

corresponding sender via its corresponding TCP ACK packet. It needs to be noticed

that since the ECN bit plays the role of delivering the result of TaLE framework to the

sending station and does not affect the performance, any other feedback scheme can

be used with the TaLE framework;

• Finally, the TCP sender recognizes its current contribution to per-location load through

the ECN bit and then accordingly adjusts its congestion window by halving the window.

As for the the computational complexity of the proposed TaLE framework, we have the

following investigation results. As aforementioned, the AP equipped with TaLE framework

needs to compute the per-location target load by estimating the current per-location

load and its contribution to the current network-wide load with link reliability, aggregate




