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Attendance:

· Chair introductions 
· Opening Remarks – Document 04/277r0 

· Study Group operating rules and patent policy

· Review Agenda – 04/277r0
· Add presentations from Michael Montemurro and Areg Alimian
· No objections to the agenda

· No objections to minutes from January meeting.

· Need to extend the lifetime of the study group

· Document 278r0

MOTION: Request the IEEE 802.11 Working Group to extend the Fast Roaming Study Group for another 6 months.
a) By: Keith Amann

b) Second: Ivan Reede
Discussion: None.

Result: Motion passes. Unanimous.

· Discussion on Document 04/376. Comments on Fast Roaming PAR from 802.21
· Document 04/351 Darwin Engwer, presentation addressing comments from 802.21

· “Fast BSS-transition” is the “least worst” name.
· Lets just pick this name and get on with it.

· Discussion on comments from 802.21

MOTION: Replace the term “roam” in section 12 of 11-03-0771-05-frfh-possible-par.doc with “BSS transition”, and delete the word “roaming” from the same section.
· By:  Bob Love

· Second: Keith Amann

Discussion: 

· Do we need to prefix it with “intra-ESS”?
· “BSS transition” is already defined in the 802.11 (1999) standard.

Result:  Motion passes. 36-1-1

MOTION: replace “Fast Roaming” in the title in Section 4 of 11-03-0771-05-frfh-possible-par.doc with “Fast BSS-Transition”.
· By: Bob Love

· Second: Nancy Cam-Winget

Discussion: None.

Result: Motion Passes. 41-0-4.
MOTION: Replace the first word “Enhance” in section 12 of 11-03-0771-05-frfh-possible-par.doc with “Enhancements to the”…
· By:  Ivan Reede
· Second: Keith Amann
Discussion: None.
Result: Motion passes. Unanimous
· Discussion on changes to purpose (see motion below)

· How does this change allow us to know when we’re done.

· The loosely defined scope statement will be expanded as part of the requirements defined by the task group.

· The term “user experience” is not precise.

· This is a change to the purpose, not the scope.

· How about just take out the “user experience” from the statement: “To improve the user experience during BSS transitions within 802.11 ESS’s and to support real time constraints imposed by applications such as VoIP.”
· Could we remove the statement “such as VoIP”? No objections.

· If we remove the example, we could end up having to solve problems that may have more stringent requirements than VoIP applications.

· Should we use the term “IP”, as in the VoIP? 

· Stuart made a ruling on this. It’s unclear that his ruling applies to this case.

· If we said “voice”, we would simply 

Straw Poll: Do we make the following changes to the purpose statement:

a) Leave in application examples

b) Take out application examples

c) Don’t care

Discussion:  None

Result: a – 25; b – 7; c – 14.

Straw poll: How many examples do we want to include

a) 3

b) Less than 3

Discussion: None

Result: a – 3; b – 24.

· We should simply take the top two.
Straw Poll: What application types do we want to include?

a) Voice in some form
b) Video in some form

c) Gaming

Discussion:  None

Result: a – 39; b – 14; c – 4 

· Do we remove video? Majority of participants raise their hand – not a formal straw poll.
· So, we are back to just using Voice as an example?
Straw poll: What wording do we use to include Voice?
a) VoIP

b) Voice

c) VoWLAN

d) Packetized Voice.

Discussion: None

Result: Unanimous. a – 22; b – 4; c – 13; d – 12.

MOTION: In 11-03-0771-05-frfh-possible-par.doc move the text that currently exists in section 13 to section 18, change “roam” and “roaming” to “BSS transition” and add headers to read:

Section 13:

A new set of WLAN applications are more sensitive to even momentary loss of connectivity during BSS transition (e.g. VoIP). With increasing amounts of state being needed before connectivity is allowed as amendments are made to the 802.11 standard, the time taken to complete a BSS transition is increasing while next generation applications demand decreased BSS transition time.

Section 12:

The scope of modifications is during the STA transfer from one AP to another (BSS transition).  Determination of the need for a BSS transition, selection of which AP to BSS transition to (with the exception of the advertisement of the availability of fast BSS transition services to the STA), and determination of when to BSS transition are all outside the scope of this project.

As a design criteria, the proposed mechanism must accomplish this goal without compromizing security or existing Station services

And add the following text to section 13 to replace the moved text:

“To improve the BSS transitions within 802.11 ESSs and to support real time constraints imposed by applications such as VoIP.”
· By:  Ivan Reede
· Second: Bob Love
Discussion: None. 
· “BSS transition” is already defined in the 802.11 (1999) std.

· Call the question. Ivan Reid 

Result: Motion Passes. 37 – 0 – 3

· Stuart made a ruling on this. It’s unclear that his ruling could stand in this case.

· Presentation of document 04/286r0 – Michael Montemurro
· Slide 6:

· Past history why cellular chose their architecture

· Threat model may preclude that architecture

· WLAN design has no ability for AP to discover STA

· Slide 7:

· have a bit more to do: characterize which part of state to move and which to not move during BSS transition

· Slide 12:

· During state move: need to know how long AP will be around: contract for staying around

· Preemptive and reactive elements needed

· Discussion:

· Determination of when/where to roam is out of scope? Yes

· Need to think about velocity of terminal.
· Response to scope question: not sure how to make that determination; algorithms may be distributed, and a certain part may have to be forced into standard to avoid destabilization of those algorithms

· Does scope allow us to change 802.11F, and also make MAC changes?

· Can’t touch 802.11F, but scope allows us to change MAC

· Scope also allows changes in PHY, but not sure if we can touch layer 2?
· May need to send messages between APs; not sure how to do that within structure.  May have to go to IETF.
· We’re allowed to send messages that cause processes in Layer 3 to do what we want.

· As of 1999, we were not allowed to address that area, but things have now changed, and we may be allowed to do that.

· Suggest that we have at least one joint session between TGr and 802.21 per session?
· Have some sort of solutions requirement bashing soon, before looking at metrics.
· Back to general discussion
· Do we discuss when to roam and roaming metrics?

· That’s out of scope for this PAR.
· We could ask 802.11k to define metrics for roaming?

· We shouldn’t do that because we don’t want to end up in lock step with 802.11k.

· What is the proper solution? We need to define the proper solution.

· Defining the number of PoP’s in an ESS would be good for roaming. That would be good for use but MESH is looking at that. 

· If its “who” to roam to, its in scope. If its “when” to roam to, its out of scope.
· If we give too much flexibility, we will lose interoperability.

· What would the cellular industry be like if there weren’t standard mechanisms for roaming?

· Having proprietary algorithms hurts the interoperability.

· If we can’t solve the problem with the current PAR scope, the PAR can be changed.
· We are out of time. Postpone this discussion to our next session.
· Motion to adjourn. No objections.

Wednesday March 17, 2004

1:30pm
· Meeting is called to order
· Opening remarks
· Document 04/378r0 Roaming Interval Measurements, Areg Alimian

· This test relies on a case of AP failure
· AP Failure case is not a typical roaming case 

· This roaming case shows BSS-transition with bad equipment.

· When you lose complete RF connectivity it is different from turning the AP off. If the AP is powered up, it still participates with the DS and interacts in the handoff scenario.

· Two tests: one with power-off and the other with an attenuator. 

· Power off is still a BSS-transition so that it should be still in scope.
· Document 04/377r0 – Analysis of Roaming techniques – Areg Alimian and Bernard Aboba

· What is term “TCP Adjustment”? Moving TCP from low latency/high bandwidth – high latency/low bandwidth selection – this is a moble IP effect

· What is the effect of IKE? Typically it is dependent between the mobile agent and the home agent. There is also L4 delays from TCP adjustment
· How important is AP-Initiated handoff? Not really important. This just works today. PMK caching just works today.
· Call for other presentations? None

· How do we move forward? We should brainstorm on requirements and determine what’s in and out of scope. 

· By discussing requirements, let’s break down the problem and determine what we need to do.

· If what we are doing today fits within our time budget, why does this group exist? 

· We may have this solved within existing standards. We could come up with a general solution that optimises BSS-transition and addresses any other new standard.

· Improvements are in the realm of other Task Groups and layer 3 standards groups. Not sure what the purpose of what this group is.
· Did Bernard’s study take into account WME? No
· This group is important. This group can help define a solution that will enhance applications like VoIP.

· The methods of doing this now are not sufficient to take us into the future. 

· It would be helpful to add to the MAC to enhance roaming and improve BSS-transition times.

· There are applications that aren’t available yet that may require changes to the MAC to facilitate fast-BSS transition. 

· There were comments that CAPWAP was looking to solve this problem. The issue is that they are doing it in a different way. That’s impractical for a client vendor.

· In security, as long as the key moves from one AP to another, you are done. There are many problems to solve. The issue is just one of the issues that we are looking for.
· We should get a list of issues, evaluate them, and boil it down into an acceptable list. 

· Currently, the PAR scope statement limits our ability to address the problem. In disregarding them, we are not solving the problem.

· It’s time to start requirements brainstorming:

· Candidate List

· “CAPWAP” switch/LWAPP movement of keys

· Pre-authentication

· Layer 2 prefix announcement for DNA

· Guarantee of QoS

· Measurement metrics

· Scanning and rate adaptation

· Pictorial solution architecture of roaming time contributions

· Hand-off problem space drawing

· Velocity determination – it’s a client documentation

· Defining Use Cases for what we want to solve

· Defining different applications

· Detection of necessity to BSS transition

· Faster beacon transition

· Movement of keys in general – “put keys in beacon”

· Consider the direction of the Authentication: mu->ap or ap->mu

· Traffic pattern research: measurement, detection, traffic results to entities (upstream, downstream, bi-directional)

· Transition time metrics and methodology

· Directed transitions 

· Move the BSS with the station

· Radar scan for ITU/FCC requirements; compatibility with TGh in general

· Develop a complete set of performance requirements

· Client driven versus AP driven transition triggers

· Heterogeneous AP transitions (different manufacturers APs)

· Interoperability

· Survey what TGk is doing and determine what we can use and what to ask for

· Survey WPP and decide what we can use and what to ask for

· Heterogeneous capabilities on the AP

· Mobile AP’s; AP in elevator; pre-emptive roaming

· Wireless AP’s or repeaters

· Interaction with Mesh networks
· Interoperability with 802.21

· Survey of prior art for AP Management implementations

· Inter-AP communications

· Remove of open group secure mobile architecture

· Channel Map

· A lot of this is degenerating to policy issues – deployment and customer policy decisions

· Resource triggers

· Dynamic data routing through the DS

· Effect of path delay versus position

· Accumulation of propagation delay

· Subnet versus BSS considerations

· Billing issues; Accounting

· Heterogeneous network transitions; in scope?

· Resilience

· Tomorrow there is the CAPWAP issue to resolve in WNG – proposal to recess until then.
Thursday March 18, 2004

4:00pm 

· Meeting called to order
· Some procedural motion that allow us to continue working

MOTION: Request the IEEE 802.11 Working Group to extend the Fast Roaming Study Group through the January 2005 meeting and forward to the Executive Committee.
· By: Ivan Reede

· Second: Bob Love

Discussion: None.


Result: Motion passes. 31-0-0

MOTION: Reaffirm the decision made at the January 2004 IEEE 802.11 Interim session by the Fast Roaming Study Group and the IEEE 802.11 Working Group, which was:

Believing the PAR & 5 Criteria contained in the documents below meet IEEE-SA guidelines, 

request that this PAR & 5 Criteria contained in 11-03/771R5 (subsequently revised at the March 2004 IEEE 802 Plenary session by the SG and the WG as a result of WG comments and contained in 11-03/771R6) & 11-03/772R4 be posted to the ExCom agenda for WG 802 preview and ExCom approval (and subsequent submission to NesCom)
· By: Keith Amann

· Second: Nancy Cam-Winget

Discussion: None.

Result: Motion passes. 31-0-0

· Discussion on Document Number 04/394

· Continue with the brainstorming:

· Add make before break

· Provisioning

· Differential or delay between consecutive packets or frames

· Maximum last signal time without dropping the session

· Packet through different AP

· Guarantee delivery of data

· Definition of “Fast” – if we are 1/3 of the time budget and the ITU recommends a maximum delay of 50 ms, then we should be looking to set our BSS-transition budget to be 15 ms or less.
· Updates to this document should be made as an ongoing document

· We should be choosing which requirements which we will look to solve first:

· We should define “fast” first.
· There could be a difference between receiving fast and sending fast.
· How do we move forward?

· We should define the 15 ms as our goal.
· 15 ms would be an aggressive target; we may not be able to meet it.

· We should define the use cases associated with the BSS-transition target

· We should not exclude a goal of a 0 roaming time

· For instance, we could change the standard to be modified so that a STA could be associated with multiple BSS’s at the same time.
· We should not exclude a goal from a 0 BSS-transition time. Then it would be an instantaneous transition.
· The fast BSS-transition will be contingent upon availability of QoS resources at the new target/medium.
· It applies a requirement on system capacity.
· We should compare the “system capacity” for different proposals.
· Ultimately we will look at many requirements to compare proposals

· What is the definition of “roaming” for this group? We are not solving “roaming”, we are talking about moving from one BSS to another BSS, within a single ESS.

· We are throwing up requirements that may be out of scope.

· Clever naming is always good, we should call this group Fast Inter-AP Transition (FIAT) 

· The group has been chartered to look at BSS-transitioning – roaming has many meanings in other industries. 

· In a virtual AP scenario, BSS-transitioning could be complicated.
· 802.21 handles transitions between different ESS, we are bound to solve transition between different BSS’s in the same ESS

· We should have joint meetings with 802.21 at each session. In that way, we can divide the issues sensibly – perhaps we will need to address this issue.
· We need to discuss security consequences of BSS-transition, which may impact 802.1

· We also need to discuss the definition of “fast”.
· The idea isn’t that we don’t solve these problems today.
· Do we need to include backward compatibility?
· We need to allow co-existence with older equipment

· We need to establish what we need to do at the next meeting

· We should establish BSS transition use cases

· What is the entire process of a BSS transition – a tutorial, someone who’s in 802.11 that knows that interval

· We should establish the process for BSS transition

· We should look at 802.11n’s requirements work – is it really applicable?

· We should include all the standards: 802.11 (1999), 11i, 11e, 11F

· Should we really include 11F?

· We need a concise tutorial on everything that exists today in the standards.

· If someone volunteers to do this, we may want to discuss the results of the work before

· We need to update what goes on in the backend – that was presented in Document 04/377r0.
· Concern that security may be impacted with fast BSS-transitioning.
· Create a structure and timeline for the working group – milestones for when it will happen.
· Triage of the requirements brainstorming list.
· Should we go through the requirements before establishing the milestones? – The milestones are process while the requirements are technical.
· We need to establish a process, which will likely be standardized across the Working Group – the task groups will have process be imposed on them.
· The Bonneville tiger team is defining the process for how Task Groups operate.
· Will they impose timelines? No, they will only impose the mechanism.

· When can we expect proposals? Likely next March.
· TGn took a process where they nailed everything down beforehand before they heard proposals – other groups have taken a less structured approach to deciding on metrics as proposals are being evaluated.
· How did TGi do it? It started with authentication proposals which were formulated into the standard.

· Nothing says that we can’t do different tasks in parallel.
· Sometimes you find new metrics as you are evaluating proposals. We could take partial proposals and tie them together for the standard.

· Don’t want to eliminate proposals, want to take the best of multiple proposals.
· In some cases, it may not be a matter of metrics; it may be a matter of functionality.

· Performance is only one consideration.

· We should get the key requirements and move on the key ones.

· Want to move from key requirements to proposals quickly.
· The market has a need for this solution, we need a solution that is easy to implement.

· The solution we come up with may have multiple paths, multiple solutions for multiple cases.

· We could time-bound proposals and work to those dates. 

· We don’t know our problem enough to set dates now.

· We need to take politics out of the process. That will not likely happen.

· We should try and lock in the process and associate dates with the milestones.

· We should address “Cost versus complexity”.
· Our use cases will determine cost, performance, security, etc.

· Will our solution block the solution of 802.21? If we do make then break, we will impact 802.1 as well.

· There are implications on what we are doing on the backend. We need to work with groups who could be impacted by our work.
· It’s important to list things we are going to do. We should have a map of applications and their maximum transition time

· In the use cases, we need to establish the environment.

· Any messages required for fast BSS-transition should be given priority on the medium – IETF routing protocols are given priority over other traffic.
· Adjourn for 7:30pm session.

Thursday March 18, 2004

7:30pm 

· Call to order.

· Lets continue planning for next meeting
· Need to determine which organization to liase with (IETF, 802.21, 802.1, etc.)

· Call for volunteers to get a head start on  our work in the next meeting
· Groups to liese with: Clint Chaplin

· Requirements: Jesse Walker, Nancy Cam-Winget, Bob Beach, Bob Love

· Use cases: Michael Montemurro, Jim Wendt, Keith Amann

· BSS Transition Architecture and Process: Keith Amann, Nancy Cam-Winget, Tom Maufer

· Plan of action is to come back in two months and present results at the May meeting

· So far there’s no process discussion and no market discussion.
· It would be good to bring customers to the meetings – If the customers are allowed to go to the meetings; they will drive us to complete standards quickly.

· We need to be proactive in getting customer feedback and support.
· What we are asking for may be not allowed under IEEE rules – we need a line in a press release that draws attention to the problem we are solving.
· None of us know what it is.

· We need to establish whether this group is working toward a  1, 3, or 5 year scope.

· How much time is the market going to give us to come up with the solution?

· Should we advertise in the Wi-Fi Alliance? Doesn’t work. IEEE is a public organization and Wi-Fi Alliance is a private organization. They need to operate separate.

· We have a liason is between IEEE and Wi-Fi alliance. Do we want to request something for Bill Carney?

· If we do something at this meeting, we are going to have to make a motion tonight and bring it before the plenary tomorrow.

· We are trying to over-formalize the process. We can go back to our sponsors and get direction and guidance.

· There’s already a group in Wi-Fi driving this. There are already things in place.

· Is there any other business to the group? None.
· Adjourn for the March meeting.

· Attendance for the Fast Roaming Study Group
	Jouni Malinen
	Keith Amann
	Eric Tokubo
	Fred Haisch

	Mike Moreton
	Emek Sadot
	Burak Baysal
	Steve Whitesell

	Ryoko Matsuo
	Ivy Y. Kelly
	Jesse Walker
	Jim Wendt

	Emily Qi
	Masahiro Takagi
	Eleanor Hepworth
	Frans Hemodsson

	Ruben Formoso
	Mourot Patrick
	Haixiang He
	Yaron Peleg

	Yaron Fein
	Dennis Volpano
	Frank Ciotti
	David Nelson

	Darwin Engwer
	Konstantinos (Costas) Platis
	Jari Jokela
	Stefano Faccin

	Chuck Bartel
	Insung Yee
	Robert D. Love
	Larry Green 

	Jon Edney
	Areg Alimian
	David Halasz
	Nancy Cam-Winget

	Andrew Khieu
	Dan Harkins
	Ivan Reede
	Preeti Vinayakray-Jani

	Chandra Olson
	Stephan Robert
	Merwyn Andrade
	Partha Narasimhan

	Jankko Kneckt
	Jon A. LaRosa
	Naween K Kakani
	Ant Sanwalba

	Tim Moore
	Dorothy Stanley
	Mark Jalfou
	Bill Brasier

	Yangman Shen
	Yaron Dycian
	Martin Staszak
	Harry Bims

	Ed Reuss
	Cheng Hong
	Dong-Jye Shyy
	Vivek Gupta

	Steve Pope
	Ian Sherlock
	Walter Johnson
	Yasuhiko Ihoue

	Greg Chesson
	Lars Falk
	Fujio Watanabe
	Dorothy Gellert

	John Klein
	Bernard Aboba
	Tom Maufer
	Tricca So

	Robert Moskowitz
	Chris Hinsz
	Donald E. Eastlake III
	Sandy Turner

	Floyd Simpson
	Steve Emeott
	Robert Soranno
	Bob Miller

	Gunter Kleindl
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