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Minutes and attendance of the Meeting of the IEEE 802.11 ESS MESH Network Study Group held in Garden Grove, California, USA from May 11 to May 13, 2004 under the SG Chairmanship of Donald Eastlake 3rd of Motorola Laboratories. Minutes taken by Tyan-Shu Jou and edited by Donald Eastlake. An extended agenda for the meeting is at 11-04/508r5.
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Significant Actions

(For the detailed minutes, including these actions, see the next section of this document.)
Session I (Tuesday, 11 May, 7:30pm – 9:30pm)
1. Audience unanimously approved the previous (Lake Buena Vista, Florida) meeting minutes (11-04/0395r2) and the April 21st teleconference meeting minutes (11-04/0465r1).
2. Status of the PAR and 5 Criteria of 802.11s TG was updated. The Chair has responded to the two questions/comments from NesCom.
3. All known presentations are categorized and the order is decided to have usage model discussion first, following by architectural presentations, and then others. Within a category, generally the reporting time to the chair decide the order. 
4. Presentation #1: “Defining Usage Models for 802.11 ESS Mesh” (IEEE 802.11-04/528r1) Steven Conner, Intel Corp

5. Presentation #2: “A Rationale for Security (mis)use cases” (IEEE 802.11-04/586r1) Jasmeet Chhabra, Jesse Walker, and Steven Conner
Session II (Wednesday, 12 May, 8am – 10am)
1. Presentation #3: “Usage Models for ESS Mesh” (IEEE 802.11-04/568r0) Kevin Dick, Kue Wong, Nortel Networks

2. Presentation #4:  “ESS Mesh Deployment Usage Model”  (IEEE 802.11-04/590r0) Tyan-Shu Jou, Ted Kuo, Ming Sheu, Janusys Networks
3. Presentation #5: “Usage Scenario for ESS Mesh Network” (IEEE 802.11-04/600r0) Hidenori Aoki, NTT DoCoMo Wireless Lab
4. Presentation #6:  “Mesh Networks for Home Entertainment” (IEEE 802.11-04/501r1) Guido R. Hiertz, Yunpeng Zang, ComNets; Jorg Habetha, Philips Research
5. Presentation #7:  “Suggested Terminology and High Level Functional Components for ESS Mesh”  (IEEE 802.11-04/529r1) Steven Conner, Intel Corp.; Yoichi Matsumoto, Hidenori Aoki, NTT DoCoMo

Session III (Wednesday, 12 May, 1:30pm – 3:30pm)

1. Presentation #8: “ESS-Mesh: Things That Make Me Go Hmm” (IEEE 802.11-04/602r4) Thomas Maufer, Nvidia
2. Presentation #9: “Need Clarification on the Definition of ESS Mesh” (IEEE 802.11-04/500r1) Tricci So
3. Presentation #10:  “Consideration on WDS Addressing”  (IEEE 802.11-04/501r1) Tricci So
4. Presentation #11:  “Is the 802.11 MAC Sufficient for Wireless High Speed Mesh LANs”  (IEEE 802.11-04/558r2) Guido R. Hiertz, Lothar Stibor, ComNets; Jorg Habetha, Philips Research

Session IV (Wednesday, 12 May, 4pm – 6pm)
1. Presentation #12: “Mesh Relevance in CAPWAP and AP Functional Definitions” (IEEE 802.11-04/595r2) Lily Yang, Intel; Tyan-Shu Jou, Janusys Networks
2. Initial discussion on group process
Session V (Thursday, 13 May, 8am – 10am)

1. Presentation #13:  “Performance Implications of the 802.11 MAC on Multi-hop Mesh Networks”  (IEEE 802.11-04/577r1) Xingang Guo, Steven Conner, Lily Yang, Intel Corp

2. Presentation #14:  “Is Spanning Tree Protocol Right for ESS Mesh?”  (IEEE 802.11-04/598r0) Tyan-Shu Jou, Ted Kuo, Ming Sheu, Janusys Networks

3. Presentation #15:  “On ESS Mesh Device Discovery”  (IEEE 802.11-04/599r0) Tyan-Shu Jou, Ming Sheu, Ted Kuo, Janusys Networks

Session VI (Thursday, 13 May, 10:30am – 12:30pm)
Tentative Agenda for future meetings

1. July (Portland, Oregon)
a. Adopt Initial Definitions document

b. Usage Cases and Functional/Requirements discussion

c. Architecture Presentations

d. Other ad-hoc subgroup results and Presentations

e. Joint Meeting with 802.11r, etc.
2. ESS Mesh Group teleconference June 30 at 3PM PDT with 15 days advance notice. (Mostly talk  about July Agenda)
3. Sept (Berlin, German)

a. Adopt Usage Cases and Functional Requirements document/Evaluation Criteria document

b. Approve Draft 0.0 (Skeleton)

c. Other ad-hoc subgroup results

d. Call for proposals issued immediately after meeting with deadline for submission of two weeks before November meeting.

4. Nov (San Antonio, Texas): Presentation of Proposals

5. Jan (Monterey, California): Condensation of Proposals -> Draft 0.1

6. March (Atlanta, Georgia): Refinement of Draft

Meeting adjourned at 11:27am by the Chair
Session VII (Thursday, 13 May, 1:30pm – 3:30pm)


Ad-hoc subgroups discussion (definition, usage models, routing)
Full Minutes

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

Session I:

Date:

Tuesday, 11 May, 2004

Location:
Grand F+G, Hyatt regency Orange County, Garden Grove, California, USA.
Officer presiding: Donald Eastlake 3rd 
Attendance:
See end of minutes.

Meeting called to order at 7:42pm by Donald Eastlake 3rd, ESS Mesh SG Chair.

(The initial slides used by the SG Chair are 802.11-04/508r0.)
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.

The Chair went through the IEEE-SA Standards Board Bylaws on Patents in standards and Inappropriate Topics for IEEE WG meetings. 
On-line attendance recording reminded.
Audience unanimously approved the previous (Lake Buena Vista, Florida) meeting minutes (11-04/0395r2)
Audience unanimously approved the minutes of the teleconference meeting held on April 21, 2004  (11-04/0465r1)

“Free the APs” button graphics can be found in 11-04/518r0

Discussion on presentation orders:
· Steven Conner: Usage models should be before architectural components

· Tricci So: We should organize the presentations. There will be some questions presented; they should be presented before the architecture.
· Paul Lambert suggests to go with the order of questions, usage, and  then component architecture
All known presentations are categorized by the SG and then decided order to go with usage, architecture definition, and others.

The Chair went through the SG agenda (11-04/508r1) for this week. The agenda is adopted by unanimously consent.

Status of the PAR and 5 Criteria:
· Abbreviations were expanded at the request of a NesCom member.

· A NesCom member queried as to whether this overlapped any ITU or IEC standards effort. It appears that it does not.
We are expecting to become 802.11 TGs at the end of this week.
The agenda (11-04/508r1) is updated with the known presentation order and submitted to the server during the session.

Presentation #1:

 “Defining Usage Models for 802.11 ESS Mesh”
 (IEEE 802.11-04/528r1)

Steven Conner, Intel Corp.
Haixiang He of Nortel: in individual models, it will be helpful to specify what the terminating points are.

Also In home network, is ad-hoc mode mesh, rather than ESS mesh, a better fit?
Steven: With more and more components in the same place, I believe ESS mesh can provide more control and flexibility on bandwidth usage than an ad-hoc mode network. Also in ad-hoc mode, all terminating points may need to be within range.

Jim Hauser: ESS mesh can take advantage of multiple channels. In addition to application requirement, transport layer has to be considered because some transport protocol may be very sensitive to packet loss, etc.
Raymond Aubin: Are we assuming a homogeneous network? At home, all different kinds of equipments may have different bandwidth requirements hence it may be a heterogeneous network.
Tricci So: management requirements in different models will be different, which has not been addressed.

(10 minutes recess for people to enjoy the cake left by 802.11i group.)

Presentation #2:

 “A Rationale for Security (mis)use cases”
 (IEEE 802.11-04/586r1)

Jasmeet Chhabra, Jesse Walker, and Steven Conner

Haixiang He: the examples are more like routing security issues than for ESS mesh. Hence the proposal of forming a subteam based on this may not be appropriate.
Session adjourned at 9:30pm
Session II:

Date:

Wednesday, 12 May, 2004

Location:
Grand F+G, Hyatt regency Orange County, Garden Grove, California, 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.

Updated agenda 802.11-04/508r3 will be submitted during the session.

Presentation #3:
 “Usage Models for ESS Mesh”
 (IEEE 802.11-04/568r0)
Kevin Dick, Kue Wong, Nortel Networks

Presentation #4:
 “ESS Mesh Deployment Usage Model”
 (IEEE 802.11-04/590r0)
Tyan-Shu Jou, Ted Kuo, Ming Sheu, Janusys Networks

Raymond: This presentation shows the distinction between the application usage model and a deployment usage model. The slide put all combinations into the DS, including Mesh APs, traditional APs, and bridges. Interworking between mesh routing versus spanning tree might be a very complex problem. Such a general definition of DS will require a lot of work.

Tyan-Shu Jou: Agree with your points. The picture presented indeed is controversial; it is intended to spark comments. The standard group can focus on a narrower scope, but we need to have a view of a possible deployment scenario. Vendors may add more complicated functions on their own.

Peter: I agree with your model. A question for the AP on the left: Is it only wired to a mesh AP? Otherwise you are using the definition of the DS being a plurality of wired and/or wireless.
Tyan-Shu Jou: the legacy AP on the left is connected to one Mesh AP through the wire. No wireless connection. The issue here is the client membership. The connected Mesh AP may have to manage the associated clients of the legacy AP.

Paul Lambert: What is the effect of a VLAN in the wired network behind this?

Tyan-Shu Jou: One suggestion is using Virtual AP--multiple SSIDs.  Or, maybe a smart switch that can tell what VLAN the client is in.

Presentation #5:
 “Usage Scenario for ESS mesh network”
 (IEEE 802.11-04/600r0)
Hidenori Aoki, NTT DoCoMo Wireless Lab

Presentation #6:
 “Mesh networks for home entertainment”
 (IEEE 802.11-04/501r1)
Guido R. Hiertz, Yunpeng Zang, ComNets; Jorg Habetha, Philips Research
Presentation #7:
 “Suggested Terminology and High Level Functional Components for ESS Mesh”
 (IEEE 802.11-04/529r1)
Steven Conner, Intel Corp.; Yoichi Matsumoto, Hidenori Aoki, NTT DoCoMo

Jim Hauser: DS can be from any technologies, including possible L3 solution. But a BSS can only use L2.

Tyan-Shu Jou: The suggestion on terminology draft is good, we can make a motion at the end of the session. The scope of the proposed ESS mesh work shown in Slide 5 might be too limited. I think our solution will have to touch DS block. Also it may change the IAPP and the roaming mechanism.

Steven: Agree we may have to make other changes. The picture simply tries to give an idea.

JC Zuniga of InterDigital: We should define clearly first the usage model before defining the requirement. We can ask 802.21 to solve the wireless-wired interop issues.
Steven: 802.11s should focus on standardizing a pure wireless network, but do not prevent others to help to resolve other issues.
Kue Wong of Nortel: ESS mesh can do a lot of things and should not be limited to pure wireless only.
Raymond Aubin of Nortel: We need to attach the terminologies to architecture. If we go back to the 802 LLC document, we need to put a discipline to separate control plane and data plane. We can focus on data plane first to have a better view and then see what is in the control plane. We can address this problem better that way.

Paul Lambert: We may need a clarification on the functional models. We should support multiple connections to DS.

Peter Ecclesine:  I tried to draw the attention from the audience that “ESS …appears as a single BSS to the LLC layer”.
Tricci: ESS definition is only focus on wireless LAN, not on wired. But 802.11 should interop with other 802 medium. We cannot take DS from ESS mesh work away. 

Steven: In my mind, ESS mesh is not the ESS, but a building block to build an ESS.

Guido: The name of “Legacy AP” may not be appropriate.
Donald: maybe something like “non-mesh AP” will be better.
Joerg Harada: In your mind client stations do not participate in creating ESS mesh, but we would like to see that to happen.
Session recessed at 10:00 am until 1:30pm 

Session III:

Date:

Wednesday, 12 May, 2004

Location:
Grand F+G, Hyatt regency Orange County, Garden Grove, California, 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.

Attendance reminded by the chair.

Voting rights in Study Groups is repeated by the chair for new audience.
Agenda (11-04/508r3) will be kept updated to reflect the correct agenda.

Presentation #8:
 “ESS-Mesh: Things That Make Me Go Hmm”
 (IEEE 802.11-04/602r4)
Thomas Maufer, Nvidia
Steven: We will have to decide whether 802.11s will define the ESS or the building block to build an ESS. For example, I don’t think this group need to touch the roaming issues.

Jim Hauser: 802.11r cares more about association. 802.11s doesn’t need to.

Tricci: I have comments on your proposal for this group to go to define the requirements and to define routing algorithm right away. Since we have seen various usage models, we may need to be careful on the next step. We need to understand the solution we try to build first.

Steven: I support the usage model exercise. 

Presentation #9:
 “Need Clarification on the definition of ESS Mesh”
 (IEEE 802.11-04/500r1)
Tricci So

Steven: In Sept. 2003 meeting, we have decided that ESS mesh station won’t require modification of legacy station. Regarding ESS mesh and WDS mesh: the “ESS” in “ESS mesh” is adjective to describe what we are working on. ESS mesh can be used to build an ESS. In my mind there is no strong difference on WDS mesh and ESS mesh. 

Tricci: I disagree to treat ESS in ESS mesh to be an adjective.

Tom: An infrastructure requires portal. It seems like if there is no portal, there is no infrastructure.

JC: when it says the LLC, does that mean the solution has to be at layer 2?

Tricci: since LLC is a conversion layer, I interpret that to be it is ready to support other media. I am not promoting using Layer 2 or Layer 3. My purpose is to clearly understand the definition.

Paul Lambert: On your picture slide 8, the router should not be there. It should not be a part of the ESS.

Kue Wong:  I think there exists a case that zero portals exist in an isolated wireless network.

Tom: I think a router is allowed by the language here. Language is not specific which gives us flexibility.

Tyan-Shu: the language gives us room to grow. Although we may not have interpreted all terminologies correctly, so far we haven’t made anything wrong. Even if we have had chosen “WDS Mesh” as the name of the group, we would still have a lot confusion.
JC: we should utilize the results from other groups to better interoperate with other groups.

Steven: As we move forward, we don’t get too hung up on the definition of “ESS”. We should more on the function we try to build.

Tom: Since there are chartered under 802.11 working group, we have to make sure we are following all the specifications of the work from this group.

Presentation #10:
 “Consideration on WDS Addressing”
 (IEEE 802.11-04/501r1)
Tricci So

Tyan-Shu Jou: what this group is heading to has no conflict to your proposal. On the other hand, the IETF Manet related IP layer solution is not using the WDS frame format. Therefore, naturally network layer link doesn’t utilize the WDS address format.
JC: I agree with the presentation on the usage of the WDS frame format.

Presentation #11:
 “Is the 802.11 MAC Sufficient for Wireless High Speed Mesh LANs”
 (IEEE 802.11-04/558r2)
Guido R. Hiertz, Lothar Stibor, ComNets; Jorg Habetha, Philips Research

Tom: Just pointed out the transmission in wireless radio is not duplex. Due to the possibility of the existence of hidden nodes, the sender won’t know whether a transmission is successful or not. That’s why an Ack is needed in 802.11. Also, TCP on wireless doesn’t have much to do with Mesh.
Two comments from the audience: 802.11n is working on increasing efficiency on the MAC. Secondly, the curve you show doesn’t reflect the way people deploy the wireless LAN. Multiple band distribution may provide better efficiency
Guido: There is a chance single band mesh may be used.

Xingang Guo: Do you have some idea about the performance efficiency on multi-hop links?
Guido: Our study shows 802.11 doesn’t perform well in multi-hop cases.
Tyan-Shu Jou: On your point on the performance of multi-hop links:  in addition to using different channel to avoid interference, adding an intermediate node may increase the signal strength hence the transmission rate of the path in some scenarios. There is a tutorial done by Intel that shows some results on that.
Session recessed at 3:28pm 

Session IV:

Date:

Wednesday, 12 May, 2004

Location:
Grand F+G, Hyatt regency Orange County, Garden Grove, California, 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 Chair reminded attendance taken again, and went through the presentation order in the following sessions.
Presentation #12:
 “Mesh Relevance in CAPWAP and AP Functional Definitions”
 (IEEE 802.11-04/595r2)
Lily Yang, Intel; Tyan-Shu Jou, Janusys Networks

Tricci: What’s the scope of the proposed SG? Will it define anything?
Lily: (Showing the “scoping for AP functional descriptions” slide from 11-04/481/r3) Basically the proposed SG will do the decomposition of AP functions. The ESS mesh SG can figure out what new function needed to feed into the group.
Raymond Aubin: Interesting to see various groups found the need of the some clarification, we hope we can make the same results. So far the ESS mesh hasn’t made the decision on what to do within the MAC. I think most problems ESS TG sees will be in ESS and the new SGs will be in BSS.

JC: I can see the value of the new SG to help to clarify the definition that the result can benefit multiple groups.

Lily: Listening to the presentations in ESS SG today made me more believe that a clarification on definition will be beneficial and necessary.

Discussion on process

       We will briefly address the group process topic today and discuss more tomorrow.
The Chair presents the following slides:

Generic Process Getting to a draft

· Specify requirements and comparison criteria

· Call for proposals

· Select/combine from submitted proposals

· Refine selected proposal

· Letter ballot

Study/Task Group Process

· Possible ad-hoc subgroups:

· Usage Case document

· Definitions document

· Group(s) to check implication of 802.11e, 802.11h, 802.11i, 802.11k

· Teleconference
· Suggest one before next meeting

· Need to have goals for the July Meeting

Schedule

· July (Portland, Oregon)

· Initial Definitions document

· Architecture discussions

· Usage Cases and Functional requirements discussion

· Sept (Berlin, Germany)

· Usage Cases and Functional Requirements document

· Call for proposals issued

· Nov (San Antonio, Texas)

· Presentation of Proposals

· Jan (Monterey, California)

· Mar (Atlanta, Georgia)

Steven: Since there are so many components that we need to work on, such as routing, MAC modification, etc. Maybe we can be more descriptive on the Architecture discussion so we can have multiple sub-groups to focus on different things to make progress in parallel.

Donald: How formal the process should be depends on how much conflict there will be. My impression is we do not have too much conflict hence hopefully we don’t need a very strict process.
Tricci: next meeting we might be the TG, so will that change the voting process?

Donald: as a TG, we don’t need separate attending sheet, and only voting members can vote.

Tom: Are the proposed documents will be part of the draft we are working on?

Donald: One TG should only produce one document. Any study group documents can be incorporated into the final document.
JC: I think the proposed schedule is a bit optimistic. A lot inter-working group work will be needed.

Donald: My expectation is by the end of the July meeting, we can come up with an initial definition document

JC: Can we have a straw poll to see people’s feeling on the schedule.

Donald: I’d like to see the voting tomorrow. So people can think about it tonight.

Tricci: Should this group to have multiple contributions? Do we need multiple sub-editors for the work.
Donald: For internal documents, we can do whatever we want. Your suggestion is possible.

Please think about this tonight. We will have time to discuss it tomorrow.
Session recessed at 5:10 pm for people to have ad-hoc discussion. Anyone who wants to discuss further can stay until 6pm. The chair will be around until 6pm.
Session V:

Date:

Thursday, 13 May, 2004

Location:
Grand F+G, Hyatt regency Orange County, Garden Grove, California, USA.
Officer presiding: Donald Eastlake 3rd 
Attendance:
See end of minutes.

Session called to order at 8:10am by Donald Eastlake 3rd, ESS Mesh SG Chair.
The Chair went through the agenda of today. Some of the afternoon session might be available for ad-hoc subgroup discussion on the progress of this SG from any interested people.
Presentation #13:
 “Performance Implications of the 802.11 MAC on Multi-hop Mesh Networks”
 (IEEE 802.11-04/577r1)
Xingang Guo, Steven Conner, Lily Yang, Intel Corp

Tyan-Shu Jou: Will PCF help to solve any of questions you mentioned here?

Xingang: PCF may help, but most vendors do not support it. To my awareness, PCF has its own issues.

JC: How were the results generated?
Xingang: I put a few APs in an office space and changed the AP density to come up with the numbers on the figures

Jim Hauser: The NRL mesh we implemented a year ago used one channel and used a time division mechanism. One way to improve the performance of a mesh network is to adopt a scheduling mechanism.
Xingang: we are also looking into multi-channel enhancement.

Another question: You mentioned you do not want a change in the MAC, what do you exactly mean?

Xingang: It’s not my intention to say we cannot change MAC. The MAC is not designed for mesh, and of course I hope we can start afresh. But proposing to change MAC may not be the best thing to do for this Mesh TG.
Presentation #14:
 “Is Spanning Tree Protocol Right for ESS Mesh?”
 (IEEE 802.11-04/598r0)
Tyan-Shu Jou, Ted Kuo, Ming Sheu, Janusys Networks

This presentation analyzes pros and cons of using spanning tree algorithms versus routing algorithms. The last slide asks 5 questions:

1. Should we decide which layer (or, what address) the forwarding algorithm should be based?

2. Should we decide one forwarding algorithm?

3. Can we only define the communication message format rather than the algorithm?
4. Can we only define the MAC interface so the same hardware module can be shared?

5. How much interoperability among vendors is required?

Bob Moskowitz: My answers to your questions:  1) Layer 2 has many important protocols and features so forwarding calculation has to based on MAC address. 2) Single path forwarding really doesn't work in a rich mesh. Need to look at how long arcs are managed in a draft. It's an IEEE 802 problem but not just 802.11, and should be decided and defined in 802.1. (Bob is 802.1 liaison to 802.11.) But it may take a couple of years for 802.1 to decide on this so we need to do something in the interim. This group should prepare clear requirements and put this request on 802.1’s agenda by November.
Steven Conner: Going back to the PAR, the scope says we will develop architecture and protocols at MAC layer to deliver unicast, multicast and broadcast. I agree we may need to interoperate / interface with 802.1 bridge protocols, but do not agree to asking them to define the algorithm for ESS mesh. The work is in the ESS mesh TG domain.
Tyan-Shu Jou: Obviously there is dispute about routing and the process. To respond to Steven’s point that ESS mesh has to inter-work with all bridging, that would be a difficult task.
Dennis Baker: My answer to question 1: at MAC layer. We should hide mobility from upper layers. Make mesh appear to be a static LAN. Must have a way to distribute routing information globally within the wireless Mesh, that is, we need to develop a broadcast routing protocol. We can use a link state algorithm for unicast routing. These two can be separated, and unicast routing information can utilize the broadcast routing.

JC: Appreciate your effort to prepare these good questions. We should decide one forwarding algorithm depending on the decided usage model. We may not be ready to answer these questions at this moment.

Peter Ecclesine: The reliability and variability of the media requires more complex link states. Various cost metrics need to be considered. I don’t think we can simply take a link state algorithm. 802.11f tried defining a container class so it's easy to send your own stuff. But that was rejected. It's unacceptable that a group works for 3 years and just says an OUI determines everything. Hence interop is a must.
Bob: Path algorithm is going to be interesting. Maybe depend on bandwidth, error rates, etc. Bridges don't do load splitting. Many Meshes will have multiple connections to outside world. We possibly should start with using the spanning tree and we may not stay there.
Tyan-Shu: Spanning tree has only one path. Load sharing will be important.
Tricci: There are a lot researches on load balancing using multiple spanning trees. I agree with Bob that 802.1 has done a lot of work. We should go to them to get a cohesive result.

Tyan-Shu Jou: Could use spanning tree but we may still need to change it or ask other groups to change it.
Sastry: Is 32 nodes the limit? Have usage cases been settled? The choice on routing algorithm should reflect the node number.
Donald E.: 32 is in the PAR, although it says you can think about larger. Usage cases have not yet been settled.

Raymond Aubin: One option is source routing (across the ESS Mesh). Avoids dealing with the routing algorithm. It will need new MAC frame format and there will be a limit on the radius.

Jim Hauser: Must remember that we have to do broadcast routing. It is more difficult than Unicast.

Donald: Do people want to take any straw polls? (No one was in favor of doing any polls at this stage)

Presentation #15:
 “On ESS Mesh Device Discovery”
 (IEEE 802.11-04/599r0)
Tyan-Shu Jou, Ming Sheu, Ted Kuo, Janusys Networks

Bob Moskowitz: 802.1af is the next rev of 802.1X. It includes discovery. Has pair wise key setup using 802.1ae enveloping. 802.1ae is in Draft 2.0. It uses GCM crypto algorithm rather than CCM due to 802.3 10GHz requirement. 802.1Xrev does not handle peering. This group should work together with those groups.
Peter E: The single administrative control issue doesn’t need to be solved in ESS mesh group. WNM is the right group.
Tricci So: Why do we need a single group key in the Mesh? Since wireless bandwidth is precious, we should avoid broadcast if possible.
Tyan-Shu: Broadcast may be more efficient than multiple unicast delivering in some scenarios.
Tricci: Using unicast can be efficient. Where you duplicate the packet is the key.
Bob M.: It's a very challenging problem to have a single group key and the re-key capability. 802.11i did it wrong because they did not require re-keying the group key when a station disassociates. We may have to start with unicast keying only. 
Session recessed by the chair at 10am 

Session VI:

Date:

Thursday, 13 May, 2004

Location:
Grand D, Hyatt regency Orange County, Garden Grove, California, USA.
Officer presiding: Donald Eastlake 3rd 
Attendance:
See end of minutes.

Session called to order at 10:30am by Donald Eastlake 3rd, ESS Mesh SG Chair.
Group process discussion
Informal ad-hoc subgroups:

· Usage cases

· Coordinator: W. Steven Conner

· Definitions

· Coordinator: Tricci So

· Impact of Other 802 standards/drafts/study groups

· QoS (802.11e)
· Coordinator: Lily Yang
· Security (802.11i, 8021ae, 802.1af)

· Coordinator: Bob Moskowitz (he mentioned he need another person to assist)
· Radio Resources/Metrics (802.11k, 802.11h)

· Coordinator:

· Management (WNM, CAPWAP)

· Coordinator: 

· Routing algorithms:

· Coordinator: Tricci So

Aggressive Schedule

· July (Portland, Oregon)

· Adopt Initial Definitions document

· Usage Cases and Functional/Requirements discussion

· Architecture Presentations

· Other ad-hoc subgroup results and Presentations

· Joint Meeting with 802.11r, etc.
· Discussion:

802.11r chair: we do need a joint meeting some time. 

Peter: we also need to discuss together with 802.1. Without an agenda the meeting may be chaotic though.
Donald: since there is no objection, I will try to arrange a 2-hr joint meeting with 11r. Peter suggested to have another one with 11k and WNR.

JC: we may want to schedule to avoid conflicts with some other related groups.

· Sept (Berlin, German)

· Adopt Usage Cases and Functional Requirements document/Evaluation Criteria document
· Approve Draft 0.0 (Skeleton)
· Other ad-hoc subgroup results

· Call for proposals issued immediately after meeting with deadline for submission of two weeks before November meeting.

· Nov (San Antonio, Texas): Presentation of Proposals

· Jan (Monterey, California): Condensation of Proposals -> Draft 0.1

· March (Atlanta, Georgia): Refinement of Draft
Peter: call for proposal on Sept may be too late. I’d like to see the proposal earlier.

Tricci: we may want to have definition first.
Peter: I don’t agree to spend the time on usage cases. I believe functional requirements will be useful. Architecture presentation can only go so far. 802.11n is working in usage models because people don’t want it to move fast.

One person’s explanation for 11n: From 11n experience, people wanted to understand requirements and functional requirements before moving to the next step. There are a lot other experiences that the group decide not to go fast.
Steven: If the exercise is focused on practical topologies, the usage case study is to help us to refine or define the functional requirement. If we just allow people to discuss freely we may end up to come up with many things that are useless. We should use that to drive functional requirement.

Tricci: Can we have a straw poll to see what people think we should do in the next meeting.

Straw poll: Adopt Initial Definitions document should be a priority in July meeting

Result:

Yes: 33

No: 0

Straw poll:  Usage Cases and Functional/Requirements discussion as a priority at the July meeting

Result:

Yes: 38

No: 0

Straw poll:  Architecture Presentations as a priority item at the July meeting

Result:

Yes: 31

No: 1

Straw poll: ad-hoc subgroup results and Presentations at the July meeting

Result:

Yes: 16

No: 1

Straw poll: Call for proposal to be issued at the July meeting
Result:

Yes: 9 

No: 19

Since the above results are straw polls only, they are not binding. We can still make the final decision during July meeting. For now I will remove the Call for proposal from the agenda.
Teleconference (s)

· Suggest one study/task group teleconference between May and July meetings. Requires 15 day notice. Last call was optimized for US participants.

· Moved, to authorize an ESS Mesh Group teleconference June 30 at 3PM PDT with 15 days advance notice. (Mostly to talk about July Agenda.) Adopted by unanimous consent.
Stuart Kerry (802.11 WG Chair): ESS Mesh has been proved to be 802.11s by NesCom. The closing date of the PAR is 30 Dec 2008.

Since there were no more items on the agenda, the Chair announced the meeting adjourned at 11:27 am. Remaining time until 12:30pm was taken by ad hoc meetings of subgroups of the Study Group.
Session VII:

Date:

Thursday, 13 May, 2004

Location:
Grand D, Hyatt regency Orange County, Garden Grove, California, USA.
Officer presiding: Donald Eastlake 3rd 
Attendance:
See end of minutes.

1:30pm – 3:30pm
This time slot is used by meetings of ad-hoc subgroups. Audience can participate freely.
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