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Abstract

Minutes and attendance of the Meeting of the IEEE 802.11 ESS MESH Network Study Group held in Lake Buena Vista, Florida, USA on Tuesday and Wednesday, March 16 and 17, 2004 under the SG Chairmanship of Donald Eastlake of Motorola Laboratories.
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Significant Actions

(For the detailed minutes, including these actions, see the next section of this document.)
Session I (Tuesday 7:30pm – 9:30pm)
1. Meeting called to order at 7:30pm by Donald Eastlake 3rd, ESS Mesh SG Chair.

2. Tyan-Shu Jou is appointed to be the permanent secretary of ESS Mesh SG unanimously.

3. Steve Conner is appointed with unanimously consent to be the technical editor of the SG.
4. Audience unanimously approved the previous (Vancouver) meeting minutes (11-04/0110r2).
5. No comments/questions received by the deadline (5pm Tuesday, March 16) on the SG PAR and the 5 Critical documents.
6. Motion: To request IEEE 802.11 Working Group to renew ESS Mesh Study Group in case PAR  and 5 Criteria approved delayed.
Moved: SG Chair, Donald Eastlake 3rd
Second: Jim Hauser

Result: Adopted by unanimous consent 

7. Presentation by Steve Conner of Intel Corp. on “Architectural Considerations and Requirements for 802.11 ESS Mesh” (11-04/0319r0)
8. Presentation by Tyan-Shu Jou of Janusys Netowrks on “Technical Requirements for IEEE 802 ESS Mesh for 802.11 ESS Mesh” (11-04/0342r0)
Session II (Wednesday 8am – 10am)
1. Presentation by James Hauser of Naval Research Lab on “802.11 ESS Mesh Overview & Issues.”
(11-04/0368r0)

2. Presentation by Peter Stanforth of MeshNetworks on “User Requirement for 802.11 Ad Hoc Netowrking.” (11-04/0371r1)
Session III (Wednesday 1:30pm – 3:30pm)

1. Presentation: by Narasimha Chari of Tropos Networks on “Interconnectivity Considerations and Usage Scenarios for ESS Mesh” (11-04/0383r1)
2. Presentation: by Kue Wong of Nortel Networks on “Process Considerations Helpful for Maintaining Extensibility of ESS Mesh”(11-04/0035r1)


3. Presentation: by SK Sung of Samsung on “Routing-related Frames” (11-04/257)
4. Presentation/Demo by Francis daCosta of Mesh Dynamics on “Multiple Radio” (11-04/272, 11-04/274)
Session IV (Wednesday 4pm – 6pm)
1. Future meetings / conference calls discussion
a. Straw poll: Should usage model documentation and prioritization be a major objective for the May 802.11 Mesh Study Group meeting? Passed 42-2-3
b. Straw poll: Should ESS definitions and possible high-level architecture discussions be an objective for the May 802.11 Mesh Study Group Meeting? Passed 56-1-9
c. Straw poll on activity level before May Interim 802.11 meeting: A majority favored one teleconference. Tentatively there will be a teleconference set up on April 21st at Noon Eastern Standard Time for 1 to 1.5 hours. 
2. Meeting adjourned at 4:52 pm by the Chair.
Full Minutes

(For a listing of just the significnat actions, see the previous section of this document.)

Session I:

Date:

16 March 2004

Location:
Salon VIII, Hilton Disney World Resort, Lake Buena Vista, Florida, USA.
Officer presiding: Donald Eastlake 3rd 
Attendance:
See end of minutes.

Meeting called to order at 7:30pm by Donald Eastlake 3rd, ESS Mesh SG Chair.

The Chair went throught the IEEE-SA Standards Board Bylaws on Patents in standards and Inappropriate Topics for IEEE WG meetings. 
Reviewed policies and procedures of IEEE:

In a Study Group, any one who has paid registration can vote, make motions, etc., regardless of their 802.11 voting status, all motions must pass by 75%. This meeting will count towards attendance. If you are aware of any patents in our area, you must bring them to the attention of the WG chair. No licensing, pricing, territories, litigation or threatened litigation, can be discussed, Please object to these and bring to the attention of the chair.

Attandance recording reminded

The Chair went through the SG agenda (11-04-0280-02-0mes-mesh-agenda-march-2004) for this week. The agenda is adopted by unanimously consent. [This document was updated during the meeting ending in document 11-04/280r5.]
Tyan-Shu Jou is appointed to be the permanent secretary of the ESS Mesh SG with unanimous consent.
Steve Conner is appointed to be the tech editor of the SG with unanimous consent.
Audience unanimously approved the previous (Vancouver) meeting minutes (11-04/0110r2)
No comments/questions received by the deadline (5pm Tuesday, March 16) on the SG PAR and the 5 Critical documents.
The Chair mentioned most likely ESS Mesh Study Group will not be a Task Group until July.
Motion: To ask 802.11 to renew ESS Mesh Study Group in case PAR and 5 Criteria approval delayed
Proposed: SG Chair, Donald Eastlake 3rd
Second: James Hauser

Adopted by unanimous consent 

Presentation:

Steve Conner, Intel Corp
“Architectural Considerations and Requirements for 802.11 ESS Mesh”
 (IEEE 802.11-04/0319r0)
Vijay Patel: Mesh SG should take a look at the mobility requirement for US Defense and the related work
Steve Conner: The related discussion is in WAVE SG, the to-be 802.11p group.

Tricci So: Using Ad-hoc mode on APs should be able to fit the requirement of ESS Mesh
Steve Conner: there are several advantages on using WDS frames, and it is mentioned in the PAR.

James Woodyatt expressed concern about TCP fairness on mesh networks.

Steve Conner: QoS on various frames can be worked on later by the group.
Presentation:

 Tyan-Shu Jou, Janusys Networks

 “Technical Requirements for IEEE 802.11 ESS Mesh Networks”
 (IEEE 802.11-04/0342r0)
James Hauser: Broadcast MUST be supported. Mesh nodes need to know the location of STAs but that can be pro-active or reactive.

Bob Moskowitz: Security requirements between ESS mesh nodes are the same as being considered by 802.1af for interface between bridges.

Steve Conner: the Path Forwarding Protocol can be at Layer 2, Layer 2.5, but not at Layer 3 according to the PAR (To utilize WDS communicate with each other).
Tyan-Shu Jou: Technically agreed layer 3 solution is not preferred, but the PAR doesn’t apply limitation on it. Layer 3 packets can be encapsulated inside WDS 4-address format frames.
Juan Carlos Zuniga: Please clarify “Communication between STAs of the same ESS should be a consideration for path forwarding protocol” in your slide
Tyan-Shu Jou: That item tries to suggest in calculating the forwarding path, the frames between two STAs in the mesh should traverse through a “good” path, rather than being blindly sent to a wired network and then sent back to the mesh toward the destination. 
Bob Moskowitz: PAR implies Layer 2 solution. Rapid spanning tree can be used on the ESS mesh. For STA roaming support, 802.11f recommends using a Layer 2 frame to DS to announce MAC address to update switches. Some AP vendors already adopted this mechanism.
Tyan-Shu Jou: Using spanning tree algorithm on mesh has a few drawbacks: one is between STAs in the mesh, the path is not the shortest one. The other is one spanning tree won’t be able to utilize multiple entrance to the wired network. We will check on 802.11f spec.
Mike Morton: Using IP layer protocol is not preferred due to the potentially complicated and long working relationship with IETF.
Mike Morton: One requirement can be “ESS mesh must support single radio”
Tricci So: Variable cost links in spanning tree, VLAN w/ spanning tree should be considered in the SG.

Some people discussed the usage of one or more ESSIDs.

Tyan-Shu Jou: using only one ESSID in the network put some limitation, but it is the expected behaviour of one ESS network. Some working groups such as the fast roaming group made assumption on the SSID being the same so STAs can respond correctly.

Steve Conner: The PAR of ESS mesh doesn’t require the use of the same SSID.
Session adjourned by Donald Eastlake at 9:30

Session II:

Date:

17 March 2004

Location:
Salon IV, Hilton Disney World Resort, Lake Buena Vista, Florida, USA
Officer presiding: Donald Eastlake 3rd 
Attendance:
See end of minutes.

Session called to order at 8:00am by Donald Eastlake 3rd, ESS Mesh SG Chair.

Presentation:

James Hauser, Naval Research Lab
 “802.11 ESS Mesh Overview & Issues”

(11-04/0368r0)

Raymaond Mobel: Is AP mobility part of the PAR?

James Hauser: Certainly, although mobility is a strong word. The topology should be dynamic.
Steve Conner: PAR doesn’t specificly mentioned AP mobility as a requirement.
Bob Moskowitz: We should check the broadcast types listed on the slide against 802.1D carefully

Chair: Server is up, attendance reminder. Agenda revision 3 is available on the server.

Presentation:

By: Peter Stanforth, MeshNetworks

 “User Requirement for 802.11 Ad Hoc Netowrking”

(11-04-0371-00-0mes-user-requirements.ppt)
Steve Conner: the PAR doesn’t limit the implementation to be 32 nodes neither to limit the network to be flat. Physical locality is only one of the factors to be considered.
Bob Moskowitz: It will be worthwhile to look at the difference of the sparse graph and dense graph for routing issues. It will also be worthwhile to see some studies on route flapping rate for various network sizes so we can better understand target size.

Dennis Baker: we should talk about density and number of hops for scalability of the network.
Peter Ecclesine: the limit of hops may be 10, or even 4 or 5 in a real network.

Chair: Presenters please upload the presented files and I will update the agenda file to have the reference numbers. 

Session adjouned by the chair at 9:15am 

Session III:

Date:

17 March 2004

Location:
Salon IV, Hilton Disney World Resort, Lake Buena Vista, Florida, USA
Officer presiding: Donald Eastlake 3rd 
Attendance:
See end of minutes.

Session called to order at 1:30pm by Donald Eastlake 3rd, ESS Mesh SG Chair.
The chair went through the key issues in the previous two sessions for the new attendants.

Presentation:

Narasimha Chari, Tropos Networks

“Interconnectivity Considerations and Usage Scenarios for ESS Mesh”

(11-04/0353r1)
Presentation:

Kue Wong, Nortel Networks

“Process Considerations Helpful for Maintaining Extensibility of ESS Mesh”

(11-04/0035r1)

Presentation: 

SK Sung, Samsung

 “Priotitized MAC Access Mechanism of Routing-related Frames for ESS Mesh” (11-04/257r1)
Steve Conner: According to the PAR, the ESS mesh should use Layer 2 or 2.5 for routing. Secondly, 802.11e will be a standard before ESS Mesh becoming standard. This group will adopt the standard.

Tyan-Shu Jou: This group possibly should put more focus on the things that ESS mesh needs specifically, not the common requirements on general 802.11 networks.

Vijay Patel: Suggest to cover a few mechanisms that 802.11e missed in the PAR of SG
Donald Eastlake 3rd: Modifying PAR is possible but it takes a lengthy process.

Sanjay: Selective reliability defined in 802.11e is important in ESS Mesh and suggest this group to specifically claim the solution will follow that.
One person indicated that 802.11e is designed for communication between STAs and APs, to extend that to support QoS on end-to-end ESS mesh paths will need extra effort.
Presentation/Demo:

 Francis daCosta, MeshDynamics

 “Managing the performance of multiple radio Multihop ESS Mesh Networks” (11-04/272, 11-04/274)
Tyan-Shu Jou: Does a mesh node need to scan channels to learn alternate paths?
Francis daCosta: No. In our system each mesh node receives enough knowledge to know which channel to turn to. 

Question on Throughput vs. Lantency.
Francis daCosta: Adjacent channel interference is an important problem. More hops means longer latency. 
Vijay Patel: There are more things mesh should be considered than throughput and lantency.

Raymond Aubin: When STA roams, is the routing re-calculated?
Francis DaCosta: Disassociate only traverses upwards on the tree, never dowards the tree. The demonstrated system does sampling every 0.5 second to decide whether to change the channel and topology.
Peter Stanforth: Your solution is not a mesh, but tree topologies. We are supposed to create ESS mesh, not ESS hierarchy.
Franscis daCosta: the trees are flexible. If multiple radios are adopted on the APs, more flexible topologies are possible.

Tricci So: Even Internet routing is tree-like. A physical topology may not represent logical topology.
Session adjouned by the chair at 3:18pm 

Session IV:

Date:

17 March 2004

Location:
Salon IV, Hilton Disney World Resort, Orlando, Florida, USA
Officer presiding: Donald Eastlake 3rd 
Attendance:
See end of minutes.

Session called to order at 4pm by Donald Eastlake 3rd, ESS Mesh SG Chair.
The only agenda item left on the table is the future activites.
Steve Conner: A lot has been discussed. To put theis group at the right track, to avoid thrashing among all possible solutions, we should really focus on the objectives we had initially. I propose a straw poll as: Should usage model documentation and prioritization be a major objective for the May 802.11 Mesh Study Group meeting?

Peter al: Given 802.11n as an example. They took one year to decide what to do after leaning all possible usages. I believe there is a common goal on the Mesh group, so we should focus on it. Define the problem and the goal is the most important issue.

Francis daCosta: We will have to outline the need of the ESS mesh.
Tricci So: I agree with Steve’s suggestion. We should try to look at some network scenarios to find the objectives of the technology.
Straw poll: Should usage model documentation and prioritization be a major objective for the May 802.11 Mesh Study Group meeting?

Result:

Yes: 42
No: 2

Abstain: 3

Steve Conner: A high-level architecture will help us to identify some issues we are going to face in this study group. It should be our benefit to have the following straw poll: Should documentation and definition of high-level architecture and functional components be a major objective for the May 802.11 Mesh Study Group Meeting?

Tyan-Shu Jou: Before having the requirements and goals clearly identified, the straw poll wording may suggest to come up with a high-level architecture ahead of us. We should re-word the straw poll to make sure there will not be an architecture coming out before requirements are ready.

Vijay Patel: Usage models will be useful and work with an architecture.
Kue Wong: Generally agree with the straw poll but I’d like to have some clarification on how to reach it.

Steve Conner: Early discussion on the high-level architecture should be helpful to the group.
Peter Ecclesine: There are lots of requirements on wireless network that can potentially apply to ESS mesh. We can delete/remove requirements from them to see the true goal of this group.
Thomas Maufer: this may to be a good goal but May might be too early. 

Tricci So: A high-level architecture will help, meanwhile we should confine the scope of the work. Those things may need to be done in a circular fashion.

Someone suggested to remove “major” from the wording.

Steve Conner: suggest revising the straw poll to be the following:
Straw poll: Should ESS definitions and possible high-level architecture discussions be an objective for the May 802.11 Mesh Study Group Meeting?

Result:

Yes: 56
No: 1
Abstain:9 

Tricci So: For the major object, presentations from industry to present some usage examples will be helpful.

Peter Ecclesine: ESS has similar requirements as BSS on power and radiation.

802.18 plenary had a presentation on mesh. We may want to coordinate with them.

The chair: we do not have our own mailing list because 802.11 encourages people to share the information due to the overlapping knowledge among all groups.
Peter Ecclesine: It’s hard to coordinate the teleconference. What’s the agenda?
Donald: It will be an informal teleconference, I can use help to set up the May agenda.

Straw Poll: Activity level between March and May 2004 meetings:

· No meetings or teleconferences
· One teleconference
· Meeting(s) and/or more than one teleconference
Result:

· No meetings or teleconferences: 5

· One teleconference: 24

· Meetings and/or more than one teleconference: 0

· Abstain: 17

The Chair: The majority chose to have one teleconference. The rule is 10 day in-advance notice. I plan to announce it on the 802.11 mailing list 15 days in advance

Tentative teleconference day: April 21st
Tentative teleconference time: Noon Eastern Standard Time

Length: 1-1.5 hr

Survey result: Approximately 18 people plan to attend.
Meeting adjouned by the chair at 4:52 pm
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