Joe’s work relative to mesh networks, and where it could go.

The two main contributions Joe has made to the research concerning the wireless group are a mobility predictor and a mobility model.  These can be applied to mesh networks as far as the similarities between mesh and cellular networks reach.  Scale of access point coverage area is what will determine the applicability.  A mesh network with large coverage areas per access point can easily be thought of as a cellular network from the perspective of user mobility and thus benefit from the tools developed for cellular network user mobility management and prediction.  A mesh network with access point coverage on a smaller scale will not experience the same user mobility characteristics and will therefore require new or modified tools.

The main modification that comes to mind in trying to apply the mobility model in particular is the generation of new activity transfer and activity duration data.  This data needs to be collected on a scale that corresponds to the access point granularity, such that a network that covers a building is modeled using activities on the scale of motion applicable to an indoor environment.  One way to generate such data is by collecting information from users using classical statistics such as surveys and questionnaires.  It may be possible however to employ a more automated process using an approach where each mobile terminal is treated as a sensor and is programmed to watch for certain behavioral patterns in the user.  The finer granularity of user position may be enough to extrapolate rough user behavior patterns.  An example of this is an office environment where an access point located near a shared printer sees mobiles in its presence for short periods of time.  This may be enough information to imply a ‘picking up printed documents’ activity.  The feasibility of this is unclear at this point but presents an interesting challenge that combines sensor network ideology and user mobility.  A system successful in capturing such user behavior may turn out to be a good predictor as well as an input to the mobility modeling tool.

Comments on direction setting

I cannot stress the importance of defining the direction of this group in terms of measurable outcomes.  There is a strong need to instill a feeling of responsibility in each member of the group, not just for their own work but for their work as a part of a greater whole.  Without the ability to measure progress and readjust goals accordingly, the sought-after cohesion will be difficult to achieve.  I also believe that goals should be on a timescale of weeks as opposed to months, such that a feeling of accomplishment and progress is regularly felt by the group.  

A unified outcome is another important issue in keeping the group motivated.  It is easy to lose direction when the group members cannot help steer one another towards a common goal.  Mutual motivation is also a natural side effect of such unification

Tech issues

Size of access point coverage – Different players in the industry have different views on the scale of a mesh networks access point coverage.  Nortel seems to be taking a view in which the access points are on a scale of WLAN and larger while Intel is considering access points on a scale similar to sensor networks.

Decentralized management – Operators are pushing complete mesh network solutions while some researchers seem to think that a decentralized management similar to ad-hoc networks may be the future of this technology.

Self organization – There seems to be a general consensus that the success of mesh networks will depend at least partially on the ability of such networks to automatically configure additions and deletions of infrastructure as well as dynamically create routes between access points.  The investigation of UPNP may be relevant.

Mobile nodes – Views differ as to how much mobility is expected from potential access points in the network.  If ad-hoc capability between clients is included in the mesh network definition, the understanding of mobility will have an enormous impact on the network.  Even if ad-hoc capabilities are not present in the mesh network, the mobility of nodes is still important as can be seen from cellular networks.

General Comments about the meeting

- The initial brainstorming session topic as initially defined by Raouf as “Resource Management in Wireless Networks” has been ignored to focus essentially on mesh networks without global vision of what is the current research orientation. 

- However, Wireless Mesh Networks seems a promising and very interesting research topic and presents the advantage to integrate the research work of all the team members.

Detailed Comments

Appropriateness of Mesh Networks as a Research Project Focus

Group Interest

Youssef: there is no justification of why Youssef supports this idea and how mesh networks are correlated to cell and ad hoc networks. Some more precision may be useful.

Sonia: to use sensor to monitor RF topology is appropriate but when you mention using the terminals as sensors, you get rid of the whole concept of wireless sensor networks.

Your reference to the data flow back to the gateways may lead to some confusion as the traffic is supposed to be directional (at the opposite of wireless sensor networks where the traffic is mainly unidirectional).

Brent: you did not mention anywhere the importance of considering the physical layer (directional antennae, etc) as you highlighted it during the meeting

“There is of course a large volume of work in cellular, ad hoc, and sensor networks, all of which appear likely to share many characteristics and properties with mesh networks.  However, at the same time, there are considerable differences, and new or combined solutions will be required for many problems.”

That is pretty vague, no?

Issues

What is the difference between “mobility management” and  “Issues relating to mobile nodes as part of the mesh (mesh among terminals)”

Date: Tue, 24 Feb 2004 17:05:53 -0800

From: Majid Ghaderi <ghaderi@uwaterloo.ca>

To: Brent Ishibashi <bkishiba@fe01.math.uwaterloo.ca>

Subject: Re: [Wireless] Discussion paper (fwd)

Thanks, this time my outlook shows the attachement. I think the report is

complete; I have nothing special to add to the report.

--Majid

Date: Mon, 23 Feb 2004 19:43:13 -0500

From: Raouf Boutaba <rboutaba@bbcr.uwaterloo.ca>

Reply-To: rboutaba@uwaterloo.ca

To: 'Brent Ishibashi' <bkishiba@bbcr.uwaterloo.ca>,

     'Wireless Group' <bkishiba@uwaterloo.ca>, ghaderi@bbcr.uwaterloo.ca,

     iraqi@uwaterloo.ca, jcapka@uwaterloo.ca, rboutaba@uwaterloo.ca,

     swaharte@bbcr.uwaterloo.ca

Subject: RE: [Wireless] Discussion paper

The paper described well the spirit of the discussion in today's

meeting. I suggest that, in addition to commenting on the document, each

presenter send a paragraph or two describing the technical issues she/he

presented so Brent can include them. 

~raouf

