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WwmOX B H A Study on cross-layer flow control with bandwidth assignment

In the recent years, Internet traffic has increased with the greater use of smartphones as well
as the spread of flat-rate services and cloud-based services. Though access network
infrastructure has been improved, band utilization efficiency must be enhanced with regard to
traffic increase rate. This requires improving bandwidth utilization of TCP that accounts for
more than 80% traffic.

Many TCP alternatives such as loss-based, delay-based, or hybrid schemes were so far
proposed to improve bandwidth utilization even in broadband high-latency environments.

On the other hand, cross-layer schemes such as Explicit Congestion Notification (ECN) and
eXplicit Control Protocol (XCP) using lower layer information in transport layer were
proposed. Implementation of ECN defined in RFC 3168 gains momentum; on the other hand,
XCP has stopped at the research stage because of the need to substitute transport layer and to
install XCP routers.

We proposed and explored cross-layer bandwidth assignment (XLBA) to fairly allocate
bandwidth through cross-layer control. This method is aimed to improve bandwidth utilization
and fairness among flows; specifically, when queue size in a repeater exceeds a threshold, the
source is notified about link bandwidth, number of flows, etc., and conventional window
control of TCP Reno is applied. As a result, control delays occurred, and bandwidth utilization
declined as compared to other methods.

Therefore, we propose XLBA with buffer size indication (XLBABSI) to mend the
problem of control delays, and to speed up expansion of window size. With XLBABSI
control algorithm, traffic can be controlled using notifications from intermediate nodes
that become bottlenecks, and a traffic source can acquire optimal communication
volume via shortest path. Thus, decline in bandwidth utilization and fairness can be
alleviated even if feedback is short and multiple flows occur in a short period. In
addition, a more stable feedback is possible as compared to XCP algorithm that also
employs feedback control. Moreover, bandwidth utilization and flow fairness can be
enhanced in a practical way by providing existing TCP algorithms with additional
functions to use cross-layer information.
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