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Introduction

This document gives a report of the work performed at Wireless Network Laboratory at UCLA in the passed September-October.

IA-MAC: Interference Aware MAC Protocol (Daniela Maniezzo, Matteo Cesana)

The IEEE802.11 has been devised explicitly for low mobility and single access point scenarios, so its effectiveness is impaired in conditions with not negligible interference in ad hoc and/or in infrastructure modes. Well known problems typical of these scenarios are the so called hidden and exposed terminals.  We proposed and tested a novel MAC layer for Wireless LANs, able to improve the performance of IEEE802.11 DCF (Distributed Coordination Function) in environments with high interference levels. The key point is to insert information about received power and interference levels into MAC

control packets. By computing an estimation of the interference increasing due to an eventual transmission (forbidden with IEEE802.11 because blocked by the virtual carrier sensing), the number of parallel transmissions can grow significantly.

We are now working on a NS-2 implementation of the protocol and we are preparing a Journal submission about this work.

802.11s: WLAN Mesh Networks (Daniela Maniezzo, Gianluca Villa)


A new topology of wireless LANs, the Mesh networks, is gaining the attention of the international scientific community and has led the IEEE to the creation of a special working group, IEEE 802.11s. A WLAN mesh network is a IEEE 802.11 WLAN infrastructured network in which the communication within the Access Points in the same Extended Service Set (ESS) is hop-by-hop in a router-like fashion.  

The IEEE 802.11s working group has centered the target of focusing on the MAC layer protocol, understanding how the current MAC procedures are insufficient to sustain a WLAN Mesh network and how functions typical of higher layers must be part of the MAC itself to grant good levels of efficiency and bandwidth utilization. The general idea is that of a fusion of different aspects and components within the MAC, designing a

cross-layer network optimization which goes beyond the common barriers between the layers in the OSI stack.

We submitted a technical report in which we propose a routing protocol embedded in the

MAC which takes advantage from directional antennas at the physical layer in the communication between the APs of a WLAN Mesh network.

We are modifying NS-2 simulator to verify the effectiveness of our approach.

Sensor Network (Tony Sun, Alok Nandan, Ling-Jyh Chen)

Wireless sensor networks will play a critical role in space and planet exploration, allowing remote monitoring of non easily accessible areas in preparation of human or robotic missions. Sensors, however, are fragile and can fail, reporting erroneous measurements, for example. Decisions derived from flawed sensor measurements can adversely impact the correctness of the overall sensor network findings and may jeopardize the success of the mission. Unfortunately, failed sensors in space cannot be easily diagnosed and replaced. To improve the reliability of decisions and minimize the impact of faulty sensor measurements, the preferred approach is to exploit data redundancy. We are working on Confidence Weighted Voting (CWV), a distributed technique that can greatly improve the data reliability and fault tolerance of sensor network applications. We evaluate CWV against traditional approaches (e.g., Majority Voting (MV) and Distance Weighted Voting (DWV)), in the presence of flawed sensors. The results show that CWV consistently outperforms the other schemes by providing as much as 49% more resiliency.

We have submitted an ICNSC'05 paper, titled :Reliable Sensor Network for
Planet Exploration”.

MIMO MAC (Alock Nandan,  Gautam Kulkarni)

We are working on a rate adaptive medium access control (MAC) protocol for wireless networks with MIMO links. It is envisioned that the next generation high-throughput wireless standard (IEEE 802.11n), which is currently under development, would use MIMO technology to achieve high data rates. An important design consideration is maintaining backward compatibility with the IEEE 802.11a standard. We adopt a joint MAC and physical layer strategy for channel access, based on the instantaneous channel conditions at the receiver. Our contributions include an antenna and data rate selection scheme based on the optimal tradeoff between spatial multiplexing and diversity. We also provide a feedback mechanism for the transmitter to obtain the rate selection settings from the receiver. Moreover, we maintain compatibility with legacy 802.11a devices and our protocol supports communication between devices with different number of antennas.

CarTorrent (Alok Nandan,  Shirshanka Das, Giovanni Pau)


Increasing need for people to be “connected” while at the same time remain as mobile as ever poses several interesting issues in wireless networks. It is conceivable in the near-future that wireless “hotspots” experience flash crowds-like traffic arrival pattern. A common phenomena in the Internet today characterized by sudden and unpredicted increase in popularity of on-line content.
We propose SPAWN, a cooperative strategy for content delivery and sharing in future vehicular networks. We study the issues involved in using such a strategy from the standpoint of Vehicular Ad-Hoc networks. In particular, we show that not only content server but also wireless access network load reduction is critical. We propose a “communication efficient” swarming protocol which uses a gossip mechanism that leverages the inherent broadcast nature of the wireless medium, and a piece-selection strategy that takes proximity into account in decisions to exchange pieces. We show through simulation that gossip incorporates location-awareness into peer selection, while incurring low messaging overhead, and consequently enhancing the swarming protocol performance. We develop an analytical model to characterize the performance of SPAWN. 

TFRC Probe (Ling-Jyh Chen, Tony Sun, Guang Yang)

Accurate estimation of network characteristics based on end to end measurements is an important and challenging problem. With the increasing variety and sophistication of Internet access methods, the mobility of the users and the need for seamless handoff across them, monitoring access link capacity becomes critical for efficient multimedia delivery. In fact, this allows the multimedia server to properly adjust its sending rate to the rapidly changing access speed of the mobile client. This problem is challenging because most of the existing capacity monitoring schemes are active, like Pathrate (and
therefore introduce extra overhead on the bandwidth limited access link).
Moreover, the access link is often asymmetric (eg, ADSL, 1xRTT, etc) thus preventing the use of round trip monitoring schemes such as Pathchar and CapProbe. In this study, we propose and evaluate a passive, one-way link capacity monitoring tool called TFRC Probe. With TFRC Probe the source can monitor the forward direction capacity of both asymmetric and symmetric access links, and can rapidly and accurately adapt its
transmissions rate accordingly. We are validating TFRC Probe with both simulation and testbed experiments, and show that TFRC Probe is a very flexible tool that can accurately track frequent changes in access capacity. 

We are working on a Mobihoc 2005 submission.

Bluetooth scatternet (Ling-Jyh Chen, Sewook Jung)

We worked on implementing optimization algorithms in Bluetooth scatternet on UCBT, NS-2 extension. Latest version of UCBT includes scatternet formation algorithm but it has some limitations. It assumes all nodes are in the range and scatternet is formed with tree like formation. Instead of using this scatternet formation algorithm, we made simple scatternet formation algorithm. All nodes are randomly chosen as master or slave. At first stage, master nodes connect slave nodes in the range until they have 7 slaves. Unconnected slave nodes are changed to master nodes. At second stage, all master nodes check hop distance between other master nodes. If hop distance is larger than threshold, master nodes will try to connect slave nodes of other master node. This connection makes new slave/slave bridge and reduce hop between master nodes as 2.
Future work will addresses  ultrawideband and Bluetooth access point.

