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3:30 PM – 5:30 PM
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1) Call to order

2)  Attendance

3) Agenda

Approve Agenda

Review IEEE802 & 802.11 Policies and Rules 

IP Patent Policy

Voting

Roberts Rules

Approve May 2003 DFW Meeting minutes

Approve the teleconference minutes

Set/ Review Objectives

Update On Teleconferences

Matrix Review

Technical Presentations

Break

Technical Presentations

Recess until Tuesday, July 22

Move to Approved the agenda 

Approved by unanimous consent

Reviewed the IP Patent Policy with the group.

Reviewed Inappropriate topics for IEEE meetings

Reviewed document rules

must be on the server before presentation

Reviewed voting policy for status

Must follow Robert’s Rules of Order

4) Chairs comments

Reviewed scheduled for the week

5) Approval of the May 2003 minutes

Motion:

Move to approve the minutes of the May 2003 DFW session.

Approved Unanimously

Motion:

Moved to defer the approval of the minutes of the May-June-July 2003 teleconferences until Thursday at the 1:00PM session.

Moved Marty Lefkowitz

Second J Kim

Approved    18       Disapproved    0   Abstain 1

6) Set Objectives for the week

Meet the technical requirements for

Scenarios

Work Matrix

EVM vs. PSNI Quality measurement

Site Reporting

Adding measurements

Framework for fast roaming and MIBs

Later in week Pat Calhoun will present

Will attempt to get Bob O’Hara to speak

Make sure the measurements are in place for fast roaming

Make sure that the draft is technically complete before going to letter ballot

7) Teleconference update were covered

a. Scenarios

b. Start up issues 

c. updated the matrix

8) Covered the matrix document 427r7 with revisions _ Document not available on server

a. Pre-association Services

i. Need more bits  Doc 338 by Simon Black

b. Channel Map

i. new proposal by Simon Black

c. Initialisation 

i. How do you determine the county code for mobile application 

ii. Get information out with out loading the beacon (Simon and Joe will present)

d. RCPI

i. Already in draft

e. S/N -  Data quality

i. Dave to present (Doesn’t believe we can produce a measurement)

ii. Joe Kwak to present opposite view

f. Neighbourhood Map

i. most is already in site report (Arunesh Mishra will present for Bill Arbough)

g. Site Report

i. In draft

1. Might need Byte counters

h. Unsolicited reports

i. Needs to be incorporated in the draft text ( From the Microsoft presentation)

i. MAC MIBs

i. Changes may be presented this week – J Kim

ii. Actions-request and reports need a place to be stored so that they can be qued up to an AP

j. STA statistics table

i. Debatable as to need

k. SMT MIB for configuration Parameters

i. Open Issue

l. Neighbourhood maps are necessary in every category

m. Security management frame

i. out of scope 

n. Distribution service of RRM info to STA and AP

i. Still needed – Simon Black will address

o. AP and STA statistics gathering service

i. Joe Kwak to offer text

p. Commanded STA action service 

i. Only 2 is the beacon report and action report need to be reworded

q. Threshold trigger

i. Hassa Sinivaara to present

r. Add the Hidden Node Report to 13.7

i. Patrick to do

9) Technical Presentations - Call for Papers

a. Site reporting - Simon Black -Tuesday AM

b. Sta Stats - Simon Black -Tuesday AM

c. Adaptive beacon - Simon Black -Tuesday AM

d. Site Reporting - Arunesh Mishra - Monday evening ~7:00

e. Review of current status – J Kim – Monday Evening

f. Periodic measurement normative text - Joe Kwak – Tuesday

g. concept of PHY measurements from 11H - Joe Kwak – Tuesday

h. Concept broadcast of neighbour list/maps - Joe Kwak – Tuesday

i. MIB - Joe Kwak – Tuesday evening

j. MIB - Joe Kwak – Tuesday evening

k. MIB - Joe Kwak – Tuesday evening

l. MIB - Joe Kwak – Tuesday evening

m. MIB - Joe Kwak – Tuesday evening

n. EVM simulations - Joe Kwak – Tuesday evening

o. Normative text New MAC measurements - Joe Kwak – Thursday evening

p. Normative text New MAC measurements - Joe Kwak – Thursday evening

q. MIB – J Kim – Wednesday – PM

r. 531 – EVM vs Packet error rate results - Dave Skellern – Monday evening

s. Patrick Worfolk – Wednesday PM

10) Moved to recess by Harry

unanimous

Monday, July 21, 2003 

7:00 PM – 9:30 PM

1) Call to order

2) Attendance 31

2) Dave Skellern presented 531
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EVM vs PER Plot
Not Promising for PSNI

Brian Hart, David Skellern (Cisco Systems)

skellen@sisco.com, brianh@eisco.com

TGk July 2003
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Background

IEEE 802.11-03/218r2 (file 11-03-218r2-K-
PSNI_Measurement_V2.ppt) proposed the use of a measure
named PSNI to quantify the quality of the signal that is able to
be recovered by a particular receiver
In document IEEE 802.11-03/53110 we suggested that a new
measure was not needed because an appropriate measurement
of output signal quality was already available in EVM which:
works for all digital modulations
has the desired properties specified on slides 9 & 10 of doc: IEEE
802.11-03/218r2

can provide a direct indication of observed S/(N+T) considering all
channel impairments and implementation losses when measured at the
demodulator

is defined already in the standard as a signal quality measure
can be measured with commercially available test equipment

S

L) ‘FariSkellem Cheo
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Background cont.

However, discussion in TGk at the May 2003
concluded that

Simulations and/or measurements were needed to verify the
validity of EVM as an output signal quality measure

—  Evenif EVM was a valid measure, it was a measure that

needed to be extended to take into account the
implementation characteristics of the receiver from the
demodulator to the output (principally the FEC block)
This submission is about the validity of EVM and
reports on an investigation of the relationship between
EVM and PER across different channels and practical
systems.

S ST ‘FariSkellem Cheo
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Investigation of EVM validity

¢ We thought that if any useful standardized PSNI measure existed
it would be based on EVM because it captures all the
degradations present on a communications link
— inproportion to the impact they have
~ atapoint where the cumulative degradation is easy to estimate
~ includes: quantisation, non-ideal converters, clock frequency offsets and
phase noise, carrier frequency offsets and phase noise, power-amplifier
distortions, multipath, co-channel interference, adjacent channel
interference, other interference, thermal noise, and poor receiver
algorithms.
¢ We therefore expected that if we plotted average EVM vs
average PER for an IEEE 802.11a link operating at a given rate
over a range of practical implementations and typical channels
we would find a useful relationship between EVM and PER.

S e ‘FariSkellem Cheo
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Investigation of EVM validity

*  We generated results using a Matlab 802.11a modeling framework
— with arange of channels, from AWGN to Rayleigh, that we believe from our
channel measurements to be representative of the indoor office environment
—  with arange of practical hardware settings and implementations, including
ADC resolutions, datapath widths, Viterbi algorithm details, synchronization
options, channel tracking methods and AGC strategies
“practical hardware settings and implementations”
= workable designs, many of which are in current manufacturers implementations
*  Simulation set-up
— there are over 250 plotted simulation points
— generally the simulations wait for 75 1000-byte packets in error or 750
packets, whichever comes first
_ afew points (<< 5%) at high PER are based on fewer packets

S S ‘FariSkellem Cheo
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EVM vs PER results for 6 Mbit/s

July 2003

20

(@p-) AT popre- a1z

Genie-sided EVM
i EVM caleulated
using the knovm

transmitted
constellation point.

10

PER
SHeE

‘FariSkellem Cheo

S



[image: image7.png]July 2003

doc.: IEEE 802.11-03/531r1

Conclusion

 These results show no useful relationship between

EVM and PER across different channels
systems.

and practical

« While further study is needed, we conclude that

obtaining an output data quality measure

hat would be

useful across different designs and implementations
(manufacturers) is unlikely in the short term — and not
in any timeframe commensurate with timely

completion of an 11k draft.

* We therefore propose that text related to
included in the draft.

PSNI not be

S ST

‘FariSkellem Cheo




Conclusion indicated that EVM and PSNI would not be sufficiently accurate for measurements over different receivers.  Channel models varied the  delay spread different Doppler rates, used  Rician and Rayleigh fading. The Packets were a 1000 byte packet (8000 Bits). Has a very complicated sync algorithm in the receiver. Can’t resolve the issue in a reasonable time for TGk. The is about 20 to 1000 packets per sample.

Comment: this doesn’t correlate with theory.  

If synchronization fails (timing off) the error will be very large.

Comment:Agreed that failed packets will have a very high EVM. Weak tones will be amplified. It will not correlate with data. 

Other ways are measure over all before the ??:? but not practical to do…very complicated to do.

Can get quality measure on average but not on a packet by packet basis. Better to measure error correction rate. May want to look at FEC?

Arunesh Mishra presented 03/541 inclusion of “Optimal-Channel Time parameter into Beacon Request and Site Reporting Elements in TGk”
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Inclusion of Optimal-ChannelTime
parameter into Beacon Request and
Site Reporting Elements in TGk

IEEE 802.11 TGk

Arunesh Mishra Min-ho Shin William Arbaugh

University of Maryland, College Park

Insun Lee Kyunghun Jang

Samsung Blectronics

{arunesh, mhshin, waa)@cs.umd.edu  {insun, khjang)@samsung.com

Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.
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Why Optimal-ChannelTime parameter

« Helps STAs tune the MaxChannel Time parameter
¢ Current STAs wait ~ 30 ms per channel

« Empirical analysis shows that 15ms is sufficient

~ Refer “An Empirical Analysis of the 802.11 MAC Layer Handoff
Process”, Arunesh Mishra, Min-ho Shin, William Arbaugh, ACM CCR
(To Appear)

¢ Optimal ChannelTime can be measured by STAs
and APs can inform new STAs of this value

« Results in faster probe times

Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.
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Changes

+ Addition of an Optimal-ChannelTime field to the
Measurement Request field for a Beacon Request
(request an STA to measure the value). Section

73.2.19.1
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Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.
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Changes

+ Addition of an Optimal-ChannelTime field to the
Site Report Information Element (reports to new
STA) Section 7.3.4
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Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.




Parameters vary from 5mS to 50 mS for Max channel time. Slow active scan and is measured dynamically. 

Comment: If this is used manufacturer will not be able to differentiate themselves. For beacon report have the STA measure the time to last probe response. 

Had number of AP up to 7 and varied the traffic load and found that 15 mS was the max and the data load was 4Mbit/s. So the number of APs is the factor. 

Comment: STAs will have a significant effect so it is the number of contending stations.

Comment: Questions the value of this and should not be too aggressive to minimize the channel time due to the number of  probe request and waists channel bandwidth.

Comment: By the time the data is collected to adjust the time the STA will be behind….This assumes a slowly changing channel.

Comment: would like to see simulations

Comment Should be called Optimal max channel time

Arunesh Mishra Persented 540 “Fast Handoffs Using Fixed Channel Probing”
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Fast handoffs using Fixed Channel
Probing

IEEE 802.11 TGk

Arunesh Mishra, Min-ho Shin, William Arbaugh

University of Maryland, College Park

Insun Lee, Kyunghun Jang

Samsung Blectronics

{arunesh, mhshin, waa)@cs.umd.edu  {insun, khjang)@samsung.com

Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.
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Problem Description

* N independent channels
* Networks that fully tap all available bandwidth : APs “visible” on all N
channels at every point in the coverage area
« Current Probe Algorithm:
~ Probe request sent by STA on each channel
~ Wait for probe responses from all APs
~ Takes~ 15ms for 7 probe responses, most vendor STAs spend atleast
30ms per channel.
~ Probe algorithm = O(N) in number of channels
~ Henee in networks with larger number of channels, handoff times will be
larger, eg: 802.11g =12 * 15 =180 ms for probing.
~ Detailed analysis in “An Empirical Analysis of the 802,11 handoff process”,
Arunesh Mishra, Min-ho Shin, William Arbavgh, ACM CCR (To Appear).

Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.
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Goal

« Current and Future wireless networks will have increasing
number of channels

« To devise a probing algorithm independent of N — the
number of channels

Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.
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Key Idea

¢ In-building networks - Buildings consist of floors

« APs present on the same floor can be abstracted as
being present on a plane

* Given a floor and APs with their positions (say
coordinates):
— Consider the smallest set of APs needed to cover the
entire floor — call them minimal cover set
— NP Hard problem but in this case the AP-neighbor
graph is bounded degree — hence good approx. algos
exist

Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.
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Key Idea - contd

+ Construct a neighbor graph from the minimal cover set : i.e. two APs
are neighbors if their coverage range overlap:

‘ ™ /
Corresponding AP Neighbor Graph

495 a2 amecoappie cmengem

+ Standard radiomap estimation tools can be used to construct this graph

Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.
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Key Idea — contd

« AP neighbor graph is planar
— Intuitive reason : APs exist on a plane (approximation of a floor),

and this set of APs is minimal yet provides coverage on the entire
plane

— Canbe proved with reasonable approximations on the building
topologies

« Every triangle-free planar graph is 3 colorable, and every

planar graph is 4 colorable

The channels correspond to the colors — two neighboring

APs are assigned different colors/channels.

Thus we need only 4 channels to design a minimal full-

coverage wireless network

Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.
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Key Idea - contd

+ Divide N channels into N/4 different minimal full-
coverage wireless networks

¢ STA chooses randomly among N/4 networks and
probes corresponding 4 channels

+ Probe time = independent of number of channels,
number of neighbor APs

Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.
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Overall Picture

« Given S = set of APs, N = number of channels
* Use Radiomap estimation tool to come up with N/4

different minimal full-coverage wireless networks
— Networks have same SSID but are different from probing point of
view
— Advertise information in beacon / TGk site reporting method
* STA randomly chooses network and probes corresponding
4 channels
— Provides good load balancing

Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.
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Further Enhancements

3 channels instead of 4 !
— Make the AP neighbor graph triangle free
— To remove an edge : reduce the transmit power of one AP

— Most Triangles arise because of corridor intersections : smart AP
placement can remove the triangles :

4 @ ® ¢ ° 4@ ®

e RN

Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.
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Road Ahead

« Formal proofs / analysis (using testbeds /
simulations ) of the method of engineering
minimal full-coverage wireless networks

« Combining with Neighbor Graphs and Proactive

caching to reduce the probe delay of probing 4
channels

Subtmission ‘Arunesh Mishra, Min-ho Shin, William Arbaugh, Insun Lee, Kyunghun Jang.




Comment: Requires the customer deploy a system the same way

Comment: will not have enough channels to operate in 2GHz area only 5GHz –not enough sets even in A

Comment: More channels will be in the 5GHz band  expanding to another 11 channels.

Chair was handed to Marty Lefkowitz

J Kim presented 03/536 “RRM feature and Function” 
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RRM Feature to Function
Match

Byoung-Jo “J” Kim
AT&T Labs-Rescarch

macsbug@research.att.com
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Goal of the Presentation

+ Recap the current Status of TGk
* Recap the unfinished work
* Focus

— Features identified from various scenarios presented so
far
— Elementary functions that can be used to support them
with varying degrees of success
« TGk can’t do everything perfect

¢ Caveat: Rough Matching

S L) Byowglo " Kit, BTET Libs-Fesearch
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Match Making

* Desired Features

Help Coverage/Frequency
planning

Help Power Adjustment
Help Load Balancing

Help Admission Control

AP relocation/addition

Help Diagnosis

Estimate non 802.11
Interference

Detect Rogue

Gather Usage data

Help Handoff (layer2 &, | 3)
Find overlapping BSS

Help Locationing

Voted-in Functions

- RCPI definition

~ MIBs for peer STA

- Beacon Report

- Frame Report

- Hidden Node Report

- Load Report

- Noise Histogram

- Medium sensing Histogtam

- Site Report

~ AP Channel Report

~ Disassocoate imrminent (4P to STA)
Functions under discussion

~ Signal Quality Measure Defirition

~ MIBs for requestireport including self)

~ MIBs for 7 party STA

~ Periodic/ Autonormous Measurements

~ Corrent/Min/Max Power indication

~ Disassocoate imrminent (STA to AP)

— Help QoS - Reassociate with previous AP info
- Neighborhood Map
S 3 EyowgTo T i, BT s Raeseath
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Hidden Node Report

Load Report

Noise Histogram

Medium sensing Histogram

Site Report

AP Channel Report

Disassocoate imtinert, (AP to STA)

« Functions under discussion

Signal Quality Measure Defirition
MIBs for requestireport (inchiding self)
MIBs for 7 party STA
Periodic/Autonomous Measurements
Current/Min/Maz: Power indication
Disassocoate imtinert (STA to AF)
Reassociate with previous AP info
Neighborhood Map
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Questions. ...

* Is the feature set what we can agree on?
— Extract from Scenarios
+ Are the functions adequate for each feature?

— Reasonable algorithm, Heuristics exist or can be
developed by vendors?

« What other features can we agree on?

 Other functions for generic use? Not tied to a
feature

 Are the functions basic enough to be used for
some pleasantly-unexpected future features?

S B Byowglo " Kit, BTET Libs-Fesearch




Chair was handed to Richard Pain

Chair ask for a team to look a MIBs 

Develop a chart scenarios to measurements

Recess unanimous  

Tuesday, July 22, 2003 

8:00 AM – 10:00 AM

Chair: Richard Pain 

Daryl Kaiser changes to specification. Daryl Kaiser was not present so Richard Paine presented document 03/318: several motions to correct some minor typos in the draft. Some approved, some not and some not up for voting since they needed further explanation.

MIB proposal 03/171r5 by Kim, presented by Richard Paine (J Kim not present): objections to the motion, to much to put into the draft at one time. Motion withdrawn and will come back later.

Recess for break….. unanimous

Tuesday, July 22, 2003 

1:00 PM – 3:00 PM

Chair: Richard Pain 

Secretary: Harry Worstell

Call to order

Straw Poll :

Document 03/537r0

Should we draft normative text along these lines to incorporate 11h TPC into TGk.

Yes     11     No   2     Abs   30

Is this to incorporate TPC in the entire standard, i.e.  2.4GHz and 5GHz? It will be already in “a”

by virtue of TGh.

Joe Kwak presented 03/408 “Proposed text for periodic Measurements”
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Periodic Measurements

Beacon Request extensions to support roaming and dynamic data rate
selection and other applications

Joe Kwak

InterDigital Communications Corporation

Ty T Toe T, TterDigal
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Outline

= Extensions for Periodic Measurements
Various Types of Measurement/Reporting
Potential Uses

Example Reporting Conditions

= Motion to incorporate Periodic Extensions for
Beacon Request

Submission 2 Joe K, InterDigial
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Beacon Request Extensions for Periodic

Measurments
Current Beacon Req: frel e el

Periodic Extensions: | esso | wesuwement | Reportng | Theeshrois | mpunse

Peiod Condtion iatset

B 2 T T T
Octets

Figure 0.1 - Measurement Request field format for a Beacon Request
BSSID specifies which AP to measure when several

APs may be detectable on a given channel.
Broadcast BSSID is used when AP BSSID is unknown.
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Types of Measurements/Reports

Measurement
Singie Periodic Measurement Type
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-~ -/ | \ .
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~ . ’
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Thresh Thresh Periodic Range Trigger Events
T __/_\T_ __7/_\__ _/L\__ "1 Weasurand
PSNI RCPI PSNI RCPI PSNI RCPI PSNI RCPI PSNI RCPI

Event detection triggers a report or triggers periodic reporting.
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Potential Uses

» Periodic measurements reduce management
traffic: single measurement request produces
multiple reports but only when relevant.

= Absolute Threshold crossings on PSNI measures
are ideal to trigger data rate changes.

= Absolute Threshold crossings on RCPI are ideal
for proximity detectors for location.

= Relative Threshold wrt serving AP detects
conditions for handoff.

= Many other potential uses.
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Motion for PSNI normative text

= Move to instruct the editor to incorporate text from document
11-03-408r0-K-Periodic_Measurements_NormText.doc into
TGk draft 0.1 specification document.

= Moved by Joe Kwak
= Seconded by:

= Vote YEA

= Vote NEA

= ABSTAIN

= Motion  Passes/Fails at __ %

Submission 1o Joe K, InterDigial




Comment: is this optional

Comment: Only the periodic functions is optional but the fixed values are not

bins are used for radar detection

Comment: Is there a way to disable this function and tie this into the scanning function?

Comment: The STA may miss the periodic measurement due to traffic, scanning, or something else. Not clear?

Traffic will take precedence

Straw poll :

Would you support the text in document 03/549 be place into the draft?

Yes   2    No  9    abs   31

Joe Kwak  presented document 03/554 “Retrieving MIB contents from STA” 
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Retrieving MIB contents
from STA’s

Joe Kwak, Marian Rudolf
InterDigital
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Outline

= Introduction

= STA measurements

= STA MIB statistics and settings
= Summary of proposal

= References

Submission 2 Kwak/Rudolf, InterDigital




[image: image47.png]July 2003 doc: IEEE $02.11-03/55410

Introduction

= What “information” should the AP be able to retrieve
from a STA for the purpose of RRM ?
= STA capability information
= Usually done by (RE-)ASSOCIATION REQUEST frames
= Extension to 1le,g,h,f capability is straightforward
= STA measurements

= Primarily PHY-related measurements such as Noise histograms,
Beacon reports or RSSI, RCPI and PSNI

= Channel occupation / traffic load like Channel Load Report
= STA MAC MIB statistics and settings (mostly from current
dot11CountersTable and dotl1OperationTable)
= Example: MultipleRetryCount, RTSFailureCount, RTSThreshold

Submission 3 Kwak/Rudolf, InterDigital
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EX STA measurements

v [

- Measurement Token

S - Measurement Mode

- Measurement Type

(Channel load, Noise
histogram, Beacon Request,

Frame Request...)
- Measurement Report

(Measurement Type specific)

- Measurement Token
- Measurement Mode
- Measurement Type
(Channel load, Noise
histogram, Beacon Request,
Frame Request...)
- Measurement Request ,

(Measurement Type specific) {
E_ STA

MEASUREMENT REQUEST / REPORT action frames used for actively initiating (mostly)

PHY related measurements.
Often they are time-critical (“What is the currently observed RCPI at the STA ?*) and
consume STA resources (“Would a STA usually measure other channels if not explicitly

requested by AP ?”)

Submission 4 Kwak/Rudolf, InterDigital
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r;gt{‘IWIB statistics and settings

& 80211 Airinterface DS Interface Network management

STA AP

3) REPORT MIB 4) REPORT a STA's
Stats and Settings

NME

©< * |

¥ 2) REQUEST MIB

1) REQUEST a
Stats anil Settings STA'S MIB
' Stats and Seftings

Comprises all STA statistics (for example MAC counters table) which are already
available in STA MIB and which do not need an “extra effort” to report them (as opposed
to actively intiating the measurement with a MEASUREMENT REQUEST).

Also needed are some STA settings (see MAC operation table) which are necessary to
interpret these STA statistics correctly (“Is it possible to get meaningful information out
of the STA’s RTSFailureCount, if RTSThreshold is not known ?”)

Such a signaling mechanism is proposed here, see also the proposal in [1].
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Proposal on how to retrieve
STA MIB statistics and settings

o=

- STAreports back
dot11countersTable or
dot11operationsTable or

- AP requests a STAto
report back
dot11countersTable or
dot11operationsTable or
both

both
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Ty,
o S

R —

Submission

Kwak/Rudolf, InterDigital




[image: image52.png]July 2003 doc: IEEE $02.11-03/55410

Action frames

11 01 Action (new subtype used in 11e/h/k)
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Action frame body

Frame body field of action frame

| 0- 2312 bytes \
. \

Category Action details

T byte Variable (depending on Category field)

See next slide
0 - Spectrum Management (11h)
1 - QoS Management (11e)
2-DLP (11e)
3 - Radio Measurement (11k)
4 - MIB information (11k) ¢ NEW PROPOSED CATEGORY
5...127 - Reserved
128...255 - Error
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Action details — what MIB data can be requested

MB entry group MB enty group data retumed
identity requested

0 dot! 1 Transmite dFragmentC ount (C ounte132),
dot! 1 MhlticastTransmitte dFrameCount (Counter32),
dot! 1FaiedCount Counte32),
dot! 1 RetryCount (Counter32),
dot! 1 MhltipleR e tryC ount (Counter2),
dot! 1 FrameDugicateC ount (Counte £32),
dot1 1RTSS uecessCount (Counterd2),
ot 1RTSF aitureCount (C ounter32),
ot 1 ACKF adureC ount (Counter32)
dotl 1 Receive dFragn eniCount (Counter32),
dot! 1 MhlticastReceive dFram eCount (Counter32),
ot 1FCSE srorC ount Counter3),
dot! 1Receive dFragn entCount (Counts132).

1 ol IRTS Threshold (NTEGER),
dot! 15hariRetryLimit (NTEGERY,
dot! 1LongRetryLin# (NTEGER),
dot! 1 FragmentationThre shold (NTEGER),
ot 1 MaxTransm#MSDULifetim e (Unsigned32),
dotl 1MaxR eceiveLifotime (Unsigned32,

2-255 None
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Summary of proposal

Introduce a new 11k action frame category ("MIB
information”) in addition to "Radio Measurements”
In this new MIB information action frame
category, introduce 2 new messages,

= MIB INFORMATION REQUEST

= MIB INFORMATION REPORT

Allow the AP to ask a STA to report back its
dot11CounterTable and dotlloperationTable

Consider reporting of future 11k MIB extensions in
when the time comes...

Submission n Kwak/Rudolf, InterDigital
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References

« [1] 11-03-338r0-K
« [2] 11-03-080r0A-K and 11-03-080r0-K
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Motion for 555r0 normative text

Move to instruct the editor to incorporate text from
document 555r0 into TGk draft specification document

Moved by Joe Kwak
Seconded by:

Vote YEA
Vote NEA
ABSTAIN
Vote Passes/Failsat __ %

Submission 13 Kwak/Rudolf, InterDigital




Comment: This adds text and more software to incorporate in the MAC that is not useful.

Comment: This is needed and does look like SNMP, the question is how should it be presented in the standard.

Comment: doesn’t believe this is the right this to do. It was agreed that these should be measurements and not a new SNMP and is open for abuse.

will defer decision until after Simon Black’s paper

 Joe Kwak presented document 03/557 “Discussion on 11K MID extensions”
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Discussion on
11k MIB extensions

Joe Kwak, Marian Rudolf
InterDigital
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Outline

= Introduction
= Overview on existing MIB structure
= MIB with future 11k extensions (“Wish-list”)

= Proposal on how to structure extended 11k
MIB

= Summary
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Introduction

= Goal of this contribution is to establish a
frame work for future MIB extensions by
11k - no focus on detailed statistics or
measurements to be included...

Submission 3 Kwak/Rudolf, InterDigital
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Overview on existing MIB structure (1)
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(Continued...)
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Overview on existing MIB structure (2)
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Existing MIB structure: STA Config. Table
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Existing MIB structure: Operation Table

dotl10perationTable

Dotl10perationEntry

ifindex
dot1 IMACA ddress
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Existing MIB structure: Counters Table

dot11CountersTable

dot11CountersEntry
ifIndex
dotl I Transmitted Fragment
dot! I MulticastTransmittedFrameCount
dotl 1FailedCount
dotl IRetryCount
dot! 1 MultipleRetryCount
dotl 1FrameDuplicateCount
dotl IRTSSuccessCount
dot! IRTSFailureCount
dotl 1ACKFailureCount
dotl 1ReceivedFragmentCount
dotl 1 MulticastReceivedFrameCount
dot! IFCSErrorCount:
dot1 I Transrnitted FrameCount
dotl IWEP UndecryptableCount
dot1 1QuS Discard edFragmentCount (11¢)
dotl 1 AssociatedStationCount (11¢)
dot1 1QusCFPollsReceivedCount (11¢)
dot1 1QusCFPollsUnusedCount (11¢)
dot1 1QusCFPollsUnusableCount (11€)

Legend:
MIB as by 802.11 baseline
AddedtoMIBbyaibid/

9(D8.1) 1 h(D3.3.4) | e(D4.0)
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Existing MIB structure: Peer Stats. Table

dotl1peerStatsTable (L1k) Legend:

dotlIpeerStatsExtry

ifndex MIB as by 802.11 baseline
dot1 1peerAddress

dot! IpeerTransmittedFragmentCount Current proposed 802.11k
dot1 1 peethulticastTranstnttedFrame Coutt extensions (D0.2)

dot1 IpeerFailedCount

dot1 IpeerR etryCount

dot1 1peerMultipleRetryCourt.

dot1 1peerFrameDuplicateCount

dot1 1peerR TSSuccessCount

dot1 1peerR TSFailureCount

dot1 1peerACKFailureCourt.

dot1 IpeerR eceivedFragmentCourt

dot1 1peerMulticastR eceivedFrameCount
dot1 1peerTransrrittedFrarmeCount,

dot1 1peetWEPUnidecryptableCount

dot1 1peetWEPDectypliorFailureCount,
dot1 IpeerR eceivedByteCount.
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MIB and future 11k extensions ("Wish list”) (1)

= (1) More information pertaining to particular STA's
= PHY measurements (own AP + neighbors)
= MAC measurement reports (own AP)
= Capabilities and Configuration

= (2) More information pertaining to global status of
BSS

= Association / Roaming / Authentication / Security status
and history (to some extent) of all STA’s

= Load / Congestion / Traffic mix
= Neighbors / Interference / Interference sources

(Continued...)
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MIB and future 11k extensions ("Wish list”) (2)

= (3) Extensions to SMT notification (“events”)
= Mobility related notifications
= Traffic / congestion related notifications
= (4) Possibility to initiate STA measurements by an
outside Network Management Entity (NME)
= “Action table”

Submission n Kwak/Rudolf, InterDigital
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How to organize future 11k extensions best ?

= Some thoughts...
= Structure of MIB tables and attributes probably more
of a concern for human readability than it is for
accessibility by an outside NME
= Some possible 11k extensions are in principle
easy to incorporate into existing MIB structure
= SMT notifications
= “Passively” observable MAC/PHY measurements
= Others will anyway require new MIB tables
= Peer measurements and statistics
= “Action tables”
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Proposal (1)

ieeeS02dot11 Legend
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dot11GroupAddressesTable nofifications would go here
dot11EDCFTable (116)
dot11QosCountersTable (11e) o~ Peer MAC stats go here, mostly
dotl1peerCountersStatsTable (1) passively observable {but not

dotllres peerlastReceivedRCP|
dot11ResourceTypelDName
dot11ResourcelnfoTable R

(Continued...)
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Proposal (2)

dotlIphy

doil1 Conformance
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Legend:
MIB as by 802.11 baseline
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Current proposed 802.11k
extensions (D0.2)

dotl1PhyOFDMTable (11a) Proposed in this
do01PhyHRDSSSTable 01b) contribution
dotl1EHCCHoppingPatternTable (11d)

dotl1PhyERPEntryTable (1g)

Peer PHY measurements (reported
o passively observable) go here

) Association / Authentication / Roaming

dotl IpeerPhyMeasT able (11K) g——————————

dotllrmm (1K) — :
‘2o01BSSClobalStatusTahle status etc of all STA's in BSS

dotLIBSSGlobalStatisticsTable—______ MAC and PHY BSS statistics and
dotl1BSSRrmCorfigurationTable measurements: load / congestion /

dotl1BSSRrmActionsT able.
e interference / neighbors
dotl1peer ConfigurationTahle Interface for NME to force / prioritize 11k
actions
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Motion for 558r0 normative text

Move to instruct the editor to incorporate text from
document 558r0 (Structure of MIB Extensions) into TGk
draft specification document

Moved by Joe Kwak
Seconded by:

Vote YEA
Vote NEA
ABSTAIN
Vote Passes/Failsat __ %
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Motion for 559r0 normative text

Move to instruct the editor to incorporate text from
document 559r0 (Extensions to SMT Notification Table)
into TGk draft specification document

Moved by Joe Kwak
Seconded by:

Vote YEA
Vote NEA
ABSTAIN
Vote Passes/Failsat __ %

Submission 16 Kwak/Rudolf, InterDigital




Draft normative text is located in documents 03/558 and 03/559 and lists the details of this power point document.

Comment: Peer stats table is local passive measurements only …. a table of STAs only that you are communicating with.

Author wants to merge the other MIB documents with this.

Motion:

Move to modify the agenda to add Simon Black presentations 581 and 582 to the 1-3 PM Tuesday  session agenda .

Moved : Simon Blcak

Second J Kim

yes    18   no   0 abs    3

Motion passes

Simon Black presented document 03/581 “ STA MIB Statistics” 
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STA MIB Statistics

Simon Black, Hasse Sinivaara (Nokia)
simon.black@motix.demon. co.uk, hasse.sinivaara@nokia.com

TGk July 2003
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STA Statistics

* STA MAC statistics

— May give insight into link conditions being experienced by the
STA
*+ Retries
+ FCS Errors
+ ACK failures
— This information may be useful to a network management entity so
how do we get at it?
« Inthe 1999 standard statistics appear in two MIB groups
— dot11CountersGroup is mandatory
— dot1 IMACStatistics group is optional

S ST BhckSivaa, Hoka
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STA MIB Access

« Propose to solve this issue at layer 2 by using MAC frames

— Use the IEEES02.11h measurement request-report mechanism and
treat the statistics as a measurement type

— We can specify this in the RRM standard — no need to specify
upper layers

— The .11h based architecture and protocols are already under
discussion in TGk

— We can request counters as absolute values, or over a defined
measurement window

S e BhckSivaa, Hoka
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Details

« Group field indicates requested statistics group
— Single octet containing TGk assigned codes
+ to existing MIB groups, or
* to TGk defined groups
« If duration in request = 0, then return absolute values at
measurement time
« If duration = #TU, then return counts in measurement
window
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One Group Defined
STA MIB dotl1CountersTable

otllCountcrsEntry SEQUENCE {
dot11TransmittedFragmentCount Counter32,

dot11MulticastTransmitted FrameCount Counter32,

T dot11FailedCount Counter32,

ststemomst . dotl1RetryCount Counter32,
dotl1MultipleRetryCount Counter32,
dotl1FrameDuplicateCount Counter32,
dot11RTSSuceessCount Counter32,
dot11RTSFailureCount Counter32,
dotl1 ACKFailureCount Counter32
dotl1ReceivedFragmentCount Counter32,
dot11MulticastR eceivedFrameCount Counter32,
dot11FCSExrorCount Counter32,
dot11TransmittedFrameCount Counter32,
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Extensions

+ Can easily be extended to support other statistics groups
« For example 802.11e/D4.0 adds dot11QosCountersTable
— Statistics per Traffic Identifier (TID)
— PICS does not specify status in [EEE802.11e/D4.0
* TGk defined groups?

S SEe 10 BhckSivaa, Hoka
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Summary

« Normative text is proposed in a companion submission
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Treats STA Statistics as measurements not a new SNMP type

Draft normative text is located in documents 03/552 and lists the details of this power point document.

Discussions: 

Comment: Duration measurement time must be specified better…need to flush the counters when AP association is changed

Comment: Can’t reset a counter32 in a MIB….Just continues to count

suggestion to remove any redundency in the measurements

Chair:   The rules state that the document need to be on the server 4 WG hours (8:00am to 9:30PM) prier to voting on the presentation.

Recess…..Unamously

Monday, July 21, 2003 

7:00 PM – 9:30 PM

Call to Order

Chairs overview of where the group is.

Not quite ready for letter ballot but close

Richard presented a document 03490r1 which is a revision to Victoria Poncini’s document 03/490r0
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Microsoft Client Requirements
July 2003 Session

Victoria M. Poneini

July 21, 2003
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Microsoft client RRM requirement

s Client Scenarios
— Initialization
— Pre-association
— Association
— Re-association
— disassociation
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Pre-association

*» Active scan data collection

— SSID

— Bssid

— Beacon type

— Beacon Advertisement

— Association Channel

— Basic Transmission rates

— Possible Transmission rates
 Location description

¢ Regulatory Domain

S S Tictorta Porca, Miorosont
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Comment: Location requirements seem to have varying opinions as to the granularity needed and capabilities required in 802.11 for finding clients. 

Simon Black presented document  03/601 “Adaptive Beaconing”
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Adaptive Beaconing

Pekko Orava, Henry Haverinen,
Simon Black (Nokia)

TGk July 2003
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Background

« The Beacon protocol is a principle mechanism by which a
STA can discover the presence of a BSS

— TGk already defines the Beacon Report to allow STAS to report
received beacons

— May be the only mechanism available when joining due to the lack
of regulatory domain knowledge

S L) BlckiOrvalHayerien, Hoka
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Beacons are usctul!

« Beacon frames contain most useful information about the
BSsS

— Capabilities, supported rates, possibly load information

 Inan infrastructure BSS they come from the AP and thus give an
indication of the signal quality from that AP

— BSS timing

— TGk proposal to add neighbourhood BSS/site information to
Beacon frame further increases efficiency

S ST BlckiOrvalHayerien, Hoka
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Beacon overhead

« Beacon overhead is quite low
— Typically <0.5% of capacity, worst case about 1.5%
(IEEES02.11b, 100TU beacon interval, ZMbps beacons)
« Active scanning can be quite costly in terms of overhead
for non-directed probe request

— Wait Probe Delay, transmit probe request and wait for either
MinChannelTime (no response) or MaxChannelTime

~ Lack of a channel number in probe request may lead to adjacent
channel responses with certain PHYs

— Transmissions cost power

S e BlckiOrvalHayerien, Hoka
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Short Beacon intervals best for RRM

« The efficiency by which BSSs are discovered passively

through beacons is improved by shortening the beacon

interval

— Shorter beacon interval leads to shorter scan times, faster discovery

and lower power consumption

« This increases overhead, but that may be acceptable at low
load

« Currently beacon interval is fixed and a core part of the
IEEE802.11 protocol

S S BlckiOrvalHayerien, Hoka
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Adaptive Beaconing

« Notanew [EEE802.11 Beacon protocol!!
« Propose to define a new ‘RRM beacon’
— A new RRM frame distinct from the existing beacon, but
containing the same fields (with the exception of the TIM)
+ New frame ensures that there are not issues with legacy STAs
* Signal quality, capabilitics, timing information and possibly load
provides complete information for a roaming decision.

— RRM Beacon scheduled for transmission between existing beacons
if BSS load is low

+ Frequency depends on BSS load
+ Add an element to the beacon to announce the presence of
‘RRM beacons’ and frequency in the next Beacon Interval

S SHeE BlckiOrvalHayerien, Hoka
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Proposal Summary

« The objective is to enhance passive STA BSS discovery
¢ Four elements:
1. Define a new RRM information frame containing the Beacon
Information elements (with the exception of the TIM)
2. Access points send the information frame at low BSS loads
only
3. Information frame is sent at regular intervals within a Beacon
Period with interval dependent on BSS load

4. The presence of the frame is announced through a new
information element within the Beacon

S ST BlckiOrvalHayerien, Hoka




Discussion:

Comment: Attempting to optimise power consumption….active scanning can be very efficient.

Comment: There are varying opinions as to the power consumed (energy) between passive scanning and active scanning.

Chair:   Want to determine how many votes there will be and when they will happen.

a. J Kim presentation 

b. Patrick speak to action frames and the Kaiser document

c. Samsung presentation on link margin limitations

d. votes 

a. 3 motions Simon Black wed pm 

b. 1 motion Marty Thuraday pm early and  presentation

c. Zhong/Jeong proposal and possible vote

d. Joe Kwak none as yet – just presentations

e. Patrick  Worfolk vote

MIB subgroup

Comment: substantial work will be needed to the MIB for SNMP,  measurement request and to get a response back. 

Comment: How many MIB entries are missing …..not sure yet

Comment: need to know how to do measurements for external entity

Chair: covered some work he did on similar matchmaking to scenarios

Motion:

Move to Recess 

Moved:  Bob Neilsen 

Second: Tim Olson

no objections

Wednesday, July 23, 2003 

3:30 PM – 5:30 PM

Call to Order

Agenda

Paper Worfolk

Paper Lee

Paper

Jeong/Zhong

Motion:

Move to Approved the agenda 

Moved: Bob Neilson 

Second: Tim Olson

Approved   30   Disapprove    0 abs   1

Motion passes

Patrick Worfolk presented document 03/607  “Fixes for IBSS”
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Fixes for IBSS

Patrick Worfolk (Kiwi Networks)
patrick@kiwinetworks. com

TGk July 2003
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Introduction

« IBSS networks were not considered in a number
of places in the TGk 0.4 draft

¢ This document identifies 8 such places and the
minor edits required to correct these omissions

S L) Wortolk, K Networks
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Channel Load Request (7.3.2.19.3)

« Channel number description currently reads:

Channel Number indicates the channel number on which the AP instructs the
receiving STA to issue a Channel Load Report.

« To fix for an IBSS, modify to:

Channel Number indicates the channel number on which the requesting
STA instructs the receiving STA to issue a Channel Load Report.

S ST Wortolk, K Networks




[image: image107.png]July 2003 doc.: IEEE 802.11-03/6070

Noise Histogram Request
(73.2.194)

« Channel number description currently reads:

Channel Number indicates the channel number on which the AP instructs the
receiving STA to report background RF energy and non-802.11 interference
on the specified channel .

« To fix for an IBSS, modify to:

Channel Number indicates the channel number on which the requesting
STA instructs the receiving STA to report background RF energy and non-
80211 interference on the specified channel .

S e Wortolk, K Networks




[image: image108.png]July 2003

doc.: IEEE 802.11-03/6070

Hidden Node Request (7.3.2.19.5)

¢ Channel number description currently reads:

Channel Number indicates the channel number on which the AP
instructs the receiving STA to report hidden nodes.

¢ To fix for an

BSS, modify to:

Channel Number indicates the channel number on which the
requesting STA instructs the receiving STA to report hidden

nodes.

S

S Wortolk, K Networks
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Beacon Report (7.3.2.20.1)

« Parent TSF description currently reads:

Parent TSF contains the lower 4 bytes of the serving AP’s TSF value at the
time the measuring STA received the beacon or probe response frame.

« To fix for an IBSS, modify to:

Parent TSF contains the lower 4 bytes of the measuring STA’s TSF value at
the time the measuring STA received the beacon or probe response frame.

S SHeE Wortolk, K Networks
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Hidden Node Report (7.3.2.20.5)

« Hidden Station Address description currently reads:

Hidden Station Address contains the 6-byte MAC address of the destination
of the 802.11 frame sent by the AP and received by the measuring STA
without the detecting subsequent acknowledgement.

« To fix for an IBSS, modify to:

Hidden Station Address contains the 6-byte MAC address of the destination
of the 802.11 frame received by the measuring STA without detecting the
subsequent acknowledgement.

S ST Wortolk, K Networks
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MLME Description of Periodic
Measurements (11.7.6)

+ Current description:

If desired, the AP may to issue periodic concurrent
measurement requests to achieve near-continuous reporting.

 To fix for an IBSS, modify to:

If desired, the requesting STA may issue periodic concurrent
measurement requests to achieve near-continuous reporting.

S ST Wortolk, K Networks
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Beacon Report Measurement Usage
(11.7.7.1)

¢ Current text:

Ifrequested on the serving channel, the measuring STA shall include a Radio
Measurement (Beacon) Report element describing its serving AP.

« To fix for an IBSS, modify to:

Ifrequested on the serving channel, the measuring STA shall include a Radio
Measurement (Beacon) Report element describing its BSS beacon.

S g Wortolk, K Networks
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Hidden Node Report

+ Current description:

A measuring STA detects a potential hi

(11.7.7.5)

en node when it

receives a downlink frame to which it detects no

acknowledgement.

¢ To extend to hidden stations in an

A measuring STA detects a potential hi
receives a frame to which it detects no acl

BSS, modify to:

en node when it
knowledgement.

S SEe 10

Wortolk, K Networks




[image: image114.png]July 2003 doc.: IEEE 802.11-03/6070

Motion

« Instruct the editor to incorporate the changes described
1n 802.11-03/0608-00-000k into the TGk 0:4 draft.

Moved
Seconded

Yes

No
Abstain

S ST Wortolk, K Networks




Motion: 

To instruct the editor to incorporate the changes described in 03/608 into the TGk 0.4 draft.

Moved by Patrick Worfolk

Second Srini Candella

Yes  12    no 1    abs 20

Motion Passes

Tae-Jin Lee presented document 03491 “Measurement Request  and Report for Link Margin Measurement”
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Measurement Request and Report for
Link Margin Information

Tae-Jin Lee, Duck-Yong Yang
SungKyunKwan University (SKKU)

Kyunghun Jang
Samsung Advanced Institute of Technology (SAIT)

July 2003

Smission. a1 Tar-Jin Lee, SungKyuKwan University
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Motivation

*Multiple Dwelling Unit Scenario 8 (k-03/465r2)
»Densely populated WLANs in Home/Apt./Office
Environment
= Mutual interference between BSSs
= Unexpected rogue APs
= Unauthorized access by STAs in near BSSs
= Unnecessary power consumption of APs

Smission. Fagp2 Tar-Jin Lee, SungKyuKwan University
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Link Characteristics

«Link characteristics in multiple dwelling unit scenario
»Variation of channel quality
= Interference between BSSs, Fading
»Change of neighbor environment
»Change of operation condition or QoS
»Variation of coverage range

*Need to collect appropriate information for the scenario

»To manage the scarce radio resources more efficiently and to adjust
various QoS levels

= Transmission power or data rate
»Link Margin

Smission. Fagp 4 Tar-Jin Lee, SungKyuKwan University
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Measurement of Link Margin
Information

Link Margin Fractions:
>Lower Minimum Link Margin Fraction ( < min. Link Margin)

»Lower Desired Link Margin Fraction ( min. Link Margin <= x < des. Link
Margin)

>Upper Desired Link Margin Fraction ( <= des. Link Margin)
»Detail dynamic characteristics of Link Margin

«Average Link Margin:

>Averagbe ratio of the received signal power to the minimum desired signal
power by the STA during the Measurement Duration

»Rather overall average Link Margin

= Range of values
~ signed integer in B scale

Smission. Fagr6 Tar-Jin Lee, SungKyuKwan University
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Advantages of Using Link Margin
Information

*Need to provide WLAN with effective “cell
engineering”

»Reduce interference between neighbor BSSs
»Tackle rogue APs and/or near-proximity APs
»>Provide physical access to authorized STAs only
»8ave unnecessary TX power of APs

»Maintain optimal coverage area for authorized STAs

Smission. Fagp 11 Tar-Jin Lee, SungKyuKwan University
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Simulation Result

Utkization of BSSZ
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Summary of Proposed Text

«Add measurement request/report for Link Margin
Information
>Use the same Action field as in TGk Draft
> Define a new Measurement Type
= Link Margin Information
- Link Margin Fractions
- Average Link Margin

> STAs report Link Margin Information in the specified channel
over the Measurement Duration

> STAs measure the Link Margin Information periodically or as
necessary

Smission. Page 13 Tar-Jin Lee, SungKyuKwan University




Comment:  calculations should not be using the real time of the MAC…algorithm should be move to upper layers

Motion:

Move to instruct the editor to incorporate the changes described in 03/491 into the TGk 0.4 draft.

Moved Sunghyun Choi

Second Dongjun Lee

Yes      9     No      17     Abs   14

Motion   Fails

Moo Ryong Jeong presented document 03/623  “Fast Active Scan Proposal”
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Fast Active Scan Proposals
Moo Ryong Jeong, Fujio Watanabe, Toshiro Kawahara,
DoCoMo USA Labs

Zhun Zhong
Philips

S EEO Tiao Royong Jeang, DaCalo USA L.
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What the proposal is about?

¢ NOT about whether to use active scanning

¢ NOT about when to use active scanning

e It is about, if active scanning is used, how
the process can be improved.

S L) Tiao Royong Jeang, DaCalo USA L.
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Proposed changes

¢ Allow STA to send directed probe request

¢ AP shall reply with ACK and send the
probe response later, or if capable, may
reply with probe response within SIFS
(similar to PS-Poll)

o If AP opts to response the probe response
later, it may send the probe response after
the medium is idle for PIFS.

S ST Tiao Royong Jeang, DaCalo USA L.
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Benefit

e When the AP of interest is reachable, get
the probe response faster.

e When AP of interest is not reachable, learn
this fact faster.

 Eliminate unnecessary probe responses
from APs not of interest.

S e Tiao Royong Jeang, DaCalo USA L.
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Motion

¢ To instruct the editor to incorporate the text
from document 03/0623r3 into the next TGk
draft.

S S Tiao Royong Jeang, DaCalo USA L.
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Backup slides

S SHeE Tiao Royong Jeang, DaCalo USA L.
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Current standard does not allow
directed Probe Request

 Definitions
— 3.16 directed address: See-unicast frame.
— 3.48 unicast frame: A frame that is addressed to a single recipient,
not a broadcast or multicast frame. Syn:directed address.
« Active scanning
— 11.1.3.2.2 Active scanning procedure
¢) Send a probe with the broadcast destination, SSID, and broadcast

— Annex C.3 State machines for MAC stations
* See page 380 of 802.11/1999 on Service Synchronization Sta

S ST Tiao Royong Jeang, DaCalo USA L.




Discussion:

 Comment: if no ACK what happens…..the client will think no AP is there 

Will use fast active scanning to find new APs

Comment:  This will be generating more traffic and is not scaleable….waist bandwidth that could be used for traffic

Comment: Increasing the number of STAs will cause the traffic to increase the non-useful traffic

This is a problem with all scanning schemes not just this one

Comment: This is not worse than the current spec so can be useful

Will be based on how good the algorithm is for site report

Will use broadcast frame or unicast frame because it has no choice

Comment: Scheme 1- if you send a broadcast probe request, the time will be shorter than sending a single AP probe.

Chairs comments:

Will be a busy day tomorrow with presentations and votes

Will meet from 1:00PM to 9:30PM

Bob O’ Hara will speak on 802.11 D and LLAP

recess - unanimous

Thursday, July 24, 2003 

3:30 PM – 5:30 PM
Call to Order

Motion:

Move to approve the agenda

Moved Simon Black

Second Bob Neilson

Yes    15    No   0   abs 0

Motion passes
J Kim presented 03/624 “

[image: image134.png]July 2003 doc.: IEEE 802, 11-03/62410

Making Progress on MIB

Byoung-Jo “J” Kim
AT&T Labs-Rescarch

S EEO Byowglo " Kit, BTET Libs-Fesearch
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Current Status

* Some New MIB variables added for peer STA stats:
dot11PeerST AStats, STAs and APs that exchange
packets with self

¢ Many things that “MAY” need to be done for D0.4

— Request/Report Action
- Configs: timing, mode, duration, efc..
« Set Requests to go out and Store Reports
— Config/Read Site Report
— Config Channel Map
— Config Disassociation Imminent
— Other one-off variables: notification, etc..

S L) Byowglo " Kit, BTET Libs-Fesearch
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MIB Coordination Team

¢ Goals

— To find needed MIBs for voted-in functions and Assist
the creator of the feature to fill in the MIBs

— Encourage all new proposals to contain necessary MIBs
by providing technical assistance

— Take on orphaned MIBs for voted-in functions
« Initial Participants

— Byoung-Jo “J” Kim, AT&T Labs-Research

— Patrick Worfolk, Kiwi Networks

— Marian Rudolf, InterDigital Corporations

— Joe Kwak, InterDigital Corporations

— Tim Olson, Cisco

S ST Byowglo " Kit, BTET Libs-Fesearch
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MIBs for Request/Report
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retrieve Reports

* Practically, on

« Simple Data S
verbose and/or
variable param

y APs would

IMP Set to trigger Requests, Get to

have this.

ructure of M.

B demands rather

many variab.
eter sets

es for features with

« Alternatives for Request/Re
— A table that Overloads Generic Parameter Space

— A table inclu

port

ling all parameters explicitly: only parts are

used based on measurement types

— Separate Tab!

es for each Req

uest type and Report Type

S

e

ByourgJo " Kite, KTET Labs- Rsemch




[image: image138.png]July 2003 doc.: IEEE 802, 11-03/62410

1. A table with overloading

- Pros: Compact, casy to extend with enough number of parameters
- Cons: readibility, generally not don in SNMP

Example>>

Dot lremSTAactionEntry:=

SEQUENCE (
dotl IremST Aactionlndex Unsigned32,
dot1IremST AactionType INTEGER,
dot1 IremS T AactionAddress MacAddress,
dotl IremST AactionParam1 Integer32,
dotl IremST AactionParam? Integer32,
dotl IremST AactionParam3 Integer32,
dotl IremST AactionParamd Integer32,
dotl IremST AactionNotificationReq TruthValue,
dotl IremST AactionStatus INTEGER,
dotl IremS T AactionRowStatus RowStatus

)
S S R, KTET T Roseach
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DetlIRRMRpormiey:

2. One Large Table
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+Can get very long

+Can be confusing
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ByourgJo " Kite, KTET Labs- Rsemch
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3. Separate Tables for
each type of Request and Report

« dotl1BeaconRequestTable

~ dotl1RequestType, dot11Address, dotl 1Duration, dotl IstanTime, ot Irandomizationlnterval,

« dotl1BeaconReportTable

— dotl1BeaconMAC, dotl1BeaconPower, dotl1BeaconTSF, dotl1BeaconReportID, etc.
+ dotl1FrameRequestTable
« dotl1FrameReportTable
* efc,etc...
. E;qgest/Report Table Pairs may be merged, if report size is
e

« Total # of variables is larger than the one big table approach
and overload approach

« Easier to understand, but many new tables
* Variations: Single Request Table and multiple Report Tables

S ST Byowglo " Kit, BTET Libs-Fesearch
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Strawpoll #1

* Will you support MIB access to
Request/Reports if proposed, given the
previous discussions?

- Yes
—No
— Abstain

S ST Byowglo " Kit, BTET Libs-Fesearch
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Strawpoll #2

* Assuming the previous strawpoll has
favorable responses..

¢ Which Option would you Support the MIB
Coordination Team to pursue?
—#1
—#2
—#3

— None, got a better one

S

g Byowglo " Kit, BTET Libs-Fesearch




Comment: Would like to see some thought to minimize the size of the tables by having them in upper layers

Comment: This should be optional 

Straw Poll:

Will you support MIB access to Request/reports if proposed, given the previous part of the presentation?

Yes  18   No   1   Abs   17

Marty Lefkowitz presented document 03/587 “Rogue AP Definition”

IEEE P802.11
Wireless LANs

Rogue AP Definition

Date:
July, 22, 2003

Author:
Martin Lefkowitz

Trapeze Networks

5753 W. Las Positas Blvd

Phone: 925-474-2241

Fax: 925-251-0642

e-Mail: lefko@trapezenetworks.com

Abstract

This document includes normative text that defines what a Rogue AP is and how a STA should react to one, as well as informative text that describes how to use the preferred and trusted bit.

Add to Clause 3 definitions

Rogue AP – A rogue AP is an AP that is known to be unauthorized to participate in the ESS, or for the entire site.  Rogue AP’s are a security issue, and associating with it will compromise the security of the STA, and possibly the BSS, or ESS.  STA’s are discouraged from associating with a rogue AP.

Append informative note after bullited list in 7.3.2.22 (describing BSSID Match Status Bits)

Informative note:

The preferred bit is a site specific bit that can indicate that there is a tight coupling between the BSSID the STA is currently on and the one showed in the site report element.  That can be, but is not limited to a relationship between the current BSS and the new BSS that enable fast roaming, or that the new AP has a comparable feature, or the appropriate resources to continue the session.  Whereas the trusted bit indicates that the AP is a trusted member, but may not have the capabilities, or resources, that AP’s with the preferred bit also set could provide
Comment: Bits will be useful but needs protocol to back them up…definition is not good enough

Comment: definitions don’t go far enough…much to mine vs. theirs…it is a start… must have meaning to the bits. Need to provide a complete package to be voted in the group

Comment: what is intended by rogue and preferred?  What is the intention? Is a subjective classification and how can it be used to the standards advantage.

Comment: One preferred bit may not be enough.

Comment: Rogue with respect to what entity….needs more work.

Motion: 

To Instruct the Editor to incorporate the normative section of document 03/587r0 with appropriate spelling and grammar changes into the TGk draft 0.4 next TGk draft.

Moved Marty Lefkowitz

Second Malik Audeh

Discussion:

Comment: Opposed, doesn’t understand how it can be used here. Should read “next revision”

Motion to amend the motion

Moved Carl Anderen

Second Patrick Worflok

To change the  motion text to read “To Instruct the Editor to incorporate the normative section of document 587 into the next TGk draft.”

Yes   16   No   0   Abs   5

Motion

To Instruct the Editor to incorporate the normative section of document 587 into the next TGk draft.”

Moved Marty Lefkowitz 

Second Malik Audeh

Comment: Still not accurate enough

Motion to amend:

To Instruct the Editor to incorporate the normative section of document 03/587r0 with appropriate spelling and grammar changes into the TGk draft 0.4 next TGk draft.
moved Zhun Zhong

Second Carl Andren

yes  22  No   0   Abs  10

Motion passes

Motion now reads

To Instruct the Editor to incorporate the normative section of document 03/587r0 with appropriate spelling and grammar changes into the next TGk draft.

Move to table motion

Unanimous

Straw Poll

“Does the group feel that a definition of what a rogue AP is, is needed in the draft.”

Yes  20   No  11  abs ---

Simon Black presented 03/543r0  “Site Report Elements”
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A Review of the Site Reporting Protocol
in IEEE802.11k Draft 0.2

Simon Black, Hasse Sinivaara (Nokia)
simon black@motix demon. co.uk, hasse. sinivaara@nokia.com.

TGk July 2003

S EEO BhckSivaa, Hoka
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Background

* Most of TGk agrees that site, or neighbourhood BSS
reporting should be part of the IEEE802.11k draft
— Provides information to STAs to streamline roaming
« A proposal for site reporting based on submission 03/17413
was adopted into D0.2 in July
* We believe that although the principle of site reporting is
sound, the proposal adopted has a number of deficiencies.

S L) BhckSivaa, Hoka
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Current Proposal Review

« A Channel Report IE is included in the Probe Response
— Lists channels where a ‘known, trusted and preferred AP can be
found
« Site report request — response frames are defined to allow
signalling of neighbourhood BSS information to associated
STAs
— Information provided comprises BSSID, PHY type, channel and
“BSSID match’

— “BSSID match’ has subfields preferred, trusted, rogue, and subnet
and flags to indicate a precise match of SSID, capabilities,
supported rates

S ST BhckSivaa, Hoka
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Efficiency for Joining ST As

*  Ajoining STA may have to:

1. Passively scan channels until a Beacon frame is received that
provides regulatory domain information

2. Transmit an initial probe request when an AP is found

3. Receive probe response frames with the channel report (which
is single band as written)

4. Re-scan specific channels to find access points, assessing
relative capabilities, rates, signal quality, etc..

5. Select and join the BSS likely to offer optimum service

S e BhckSivaa, Hoka
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Efficiency for Joining ST As

« The process for joining STAs could be streamlined by
including more information in beacons
— Moving the channel report to the beacon potentially eliminates
steps 2 and 3 (probe request-response)
— Additionally providing BSSID, PHY type, capabilities and rates
information could reduce the number of options in step 4
(assessing which BSS to join)
« For STAs having power constraints, beacon based
information would function with power saving
— Providing information beyond the channel report further improves

matters by eliminating the need to send a site report request and
await the response

S S BhckSivaa, Hoka
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Beacon Overhead

« TGk has been concerned about long beacon frames

— Assuming IEEE802.11b, 2Mbps beacons and 100ms beacon
interval the current overhead is likely to be <0.5% and no more
than about 1.5% (340 octet beacons)

— Recent or planned amendments to the IEEE802.11 base only add
about 0.5%

— The number of neighbourhood BSSs to report will be limited

+ Providing BSSID, PHY Type, Channel, Capabilities and Supported
Rates for a BSS only requires 18 octets

- About 0.3% overhead given the above when reporting 5 BSSs

S SHeE BhckSivaa, Hoka
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Site Report Element Issues

« The current proposal only signals a capabilities and
supported rates match
— Analternative AP could offer enhanced capabilities or additional
supported rates that might provide service improvements
+  Preferred, rogue and trusted have no protocol
specification
— There is no security scheme or context so no interoperability, or
protection against misuse

— Arogue AP could signal itself as preferred and trusted and all
other APs it s told about, or learns about as not-preferred and
rogue

~  Subnet signals layer 3 information and it out of scope for TGk

S ST BhckSivaa, Hoka
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Site Report Element

« Sufficient information should be provided to allow an STA
to make a decision concerning the optimum BSS

+ Include the actual capabilities and supported rates

« Other information may also be useful

— A'TGi RSN is signalled by the presence of an R$M IE and not by
a capability (two BSSs one supporting WEP and one RSM would
appear as a capabilities match)

— Signalling the boundary of the ESS as proposed in 3380 is useful

S ST BhckSivaa, Hoka
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Summary of proposed improvements

« Have a beacon based distribution mechanism to streamline
joining and provide better support for power saving STAs

« Provide sufficient information for an STA to make a
decision on preferred BSS

+ Provide RRM information only and do not try and solve
the security issues

« Provide a mechanism to signal the boundary of an ESS

S g BhckSivaa, Hoka




Motion:

To instruct the editor to remove clause 7.3.2.22 (Site Report Information Element) in IEEE 802.11k Draft 0.4 together with clause 11.8 and add the bss Information Element together with clause 10, clause 11, and Annex D (MIB) functionality from submission 11-03-580r1 into the next TGk draft.

Moved Simon Black

Second Carl Andren

Motion:

Move to call question Harry Worstell

Second Malik Audeh

yes   22   No   2    abs   7

Motion to call the question passes

Main motion 

To instruct the editor to remove clause 7.3.2.22 (Site Report Information Element) in IEEE 802.11k Draft 0.4 together with clause 11.8 and add the bss Information Element together with clause 10, clause 11, and Annex D (MIB) functionality from submission 11-03-580r1 into the next TGk draft.

yes   15    No  10   abs    8

Motion fails with 60%

Motion:

To instruct the editor to add the contents of submission 11-03-0582r2 into the next version of the IEEE802.11k Draft.

Moved Simon Black

Second Dave Bagby

Yes   17    no   0  abs   15

Motion passes with 100%

Motion 

Move to change the agenda to move the Jeong presentation

to the evening time

Moved Zhong

Second Tim Olson

Unanimous

Break

Joe Kwak presented document 03/638r0 “EVM Simulations for OFDM”
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! EVM SIMULATIONS FOR OFDM
EVM vs BER data plots and data tables to support PSNI premise
Joe Kwak

InterDigital Communications Corporation

Submission 1 Joe Kwalk, InterDigital
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OUTLINE

Background for EVM Simulation Work

EVM Measurement Notes

Public Domain Simulation Tool

EVM Calculations in Simulator

Simulation Setup/Assumptions

Plotted Simulation Results

Importance of EVM variance in Fading Channels
Conclusions

Submission 2 Joe Kwak, InterDigital
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Background

= 11-03-315r2-K-RCPI_PSNI_Measurements.ppt, presented
at last meeting, proposed a single scalar measure (PSNI)
as new signal quality indicator for all WLAN rates,
modulations, FEC, and channel conditions.

= PSNI to be based on internal demod parameter such as
EVM, internal observed SNR paramter, or other param.

= PSNI to be specified in AWGN for PER performance.

= Validity of PSNI(or EVM) as quality indicator of BER was
questioned in fading channels.

= Dave Skellern and Joe Kwak agreed to study EVM.

= Skellern argues EVM not valid indicator, Kwak argues
EVM is adequate indicator of signal quality and BER.

Submission 3 Joe Kwak, InterDigital
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Graphical Error Vector Magnitude

Error Vector:
due to noise or
distortion

Transmitted symbol

Average power circle

EVM measure requires apriori knowledgé of transmitted
symbol, or must assume that closest constellation point is
transmitted symbol. EVM is normalised to average power.

Submission 4 Joe Kwak, InterDigital
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EVM Calculation in Transmitter

= EVM has gained popularity as a figure of merit for
transmitters.

= EVM may be easily computed from a modulated signal
because:

= SNRs are extremely high so that the measured EVM represents
transmitter constellation distortion, and not noise-induced signal
distortion.

= High SNRs for measurement means that nearest constellation
point is always the transmitted constellation point, I.e BER = 0
for transmitter testing purposes.
= The same technique, widely used for transmitters and
specified for 802.11 transmitters, does not directly apply
to EVM measurement in receivers.

Submission 5 Joe Kwak, InterDigital
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EVM Calculation in Receiver

= Characterization of receivers is not limited to high SNRs;
receivers are designed for operation in very low SNRs, where
link distances are stretched to maximum.

= At low SNRs, processed symbol (I,Q) may cross demodulation
decision boundary and lead to demod errors.

= Practical measurement of EVM in receivers has no apriori
knowledge of transmitted symbol and so must assume closest
constellation point.

= This assumption leads to EVM error in low SNR: measured
EVM is lower than actual EVM; measured Inverse EVM is
higher than actual IEVM.

Submission 6 Joe Kwak, InterDigital
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Inverse EVM

= EVM in simulator is computed according to :
EIA-LP+HQ-Q YN

Naesym ™ (I + Qu?)2

where (I,,Q,) is nearest constellation point,  and
(1.2 + Q. )¥2 is the average signal power, and
summation is taken over all packet subcarrier symbols.
= The Inverse EVM is equivalent to SNR where,
« IEVM = 20*log10( 1 / EVM )
= Plots of IEVM vs SNR in AWGN shows simulator
EVM produces expected results.

Submission 7 Joe Kwak, InterDigital
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Matlab Simulation Tool

= A publically available MATLAB simulation tool has been
published in OFDM Wireless LANs: A Theoretical and Practical
Guide, Juha Heiskala and John Terry, SAMS publishing, 2002.

= This tool implements IEEE802.11a modulations and coding
and uses AWGN channel or the IEEE exponentially decaying
ray channel model to demonstrate WLAN capability.

= This simulation tools calculates rawBER, data BER, PER on a
packet by packet basis for any input SNR value and channel
model using various ray decay time constants.

= This tool was modified to also compute EVM mean and EVM
Sdev over a series of packets.

Submission 3 Joe Kwak, InterDigital
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EVM Calculation in Simulation Tool Receiver

= Matlab receiver.m code module directs processing; EVM
calc is performed just prior to demodulation:

Packet Detection

Frequency Error estimation and correction
Fine time synchronization

Channel estimation

Phase error estimation and correction

Rx diversity processing

Amplitude normalization

EVM calculation

Soft decision demodulation

Deinterleaving

Depuncturing

Soft decision weighting with subcarrier amps
Viterbi soft decision FEC decoding

Submission

[

Joe Kwalk, InterDigital
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July 2003
IEVM vs SNR in AWGN
IEVM vs SNR
E -
_40 3
SNR (dB)
10 Joe Kwalk, InterDigital

Submission
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IEVM Error at low SNRs

= When EVM is computed for transmit constellation
testing, the transmitted signal is always at high
SNR and the transmitted constellation point is
always the nearest constellation point.

= EVM computation in a receiver also assumes that
nearest constellation point is intended
constellation point.

= This leads to EVM error at low SNR values when
high noise levels may cause signal to cross
demod decision boundary, leading to raw bit
errors.

Submission n Joe Kwak, InterDigital
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EVM Error at low SNR Values

IEVM Error vs SNR in AWGN

IEVM.SNR (dB)

N
3

[

10 20 30

SNR (dB)

—+—BPSK. R=1/2

. 1BOAM, R=1/2 - BADAM, R=3/4

—=—OPSK, R=1/2

Submission

12 Joe Kwak, InterDigital
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Simulation Setup at 6Mbps (BPSK, R=1/2)
= Simulator has many real-world options which were not

studied or used for this effort.

= Simulator is setup to provide near-ideal receiver
performance, with minimal implementation-dependant
losses:

= Ideal packet detection

= Ideal synchronization algorithms: time, freq, phase

No PA distortions

No transmitter phase noise

Adequate channel estimation algorithm (unverified)

No TX or Rx diversity

= Full precision calculations, no quantization errors

= Simulator tested and shows expected theoretical
performance.

Submission

13

Joe Kwalk, InterDigital
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Simulation Setup at 6Mbps (BPSK, R=1/2)
(cont)

= Each plotted simulation point consists of 1000
simulated packets with 1000 data bits per packet
(10E6 bits per data point).

= For each data point, the simulator calculated the
IEVM mean, IEVM stddev, raw BER, data BER
(after FEC decoding).

= Data was collected using various channel
models: AWGN, IEEE fading using 25, 50, 100,
200, and 400 nsec decay times.

= For each channel model, SNR was varied for
each data point from -6 to +20dB in 2 dB steps.

Submission 14 Joe Kwak, InterDigital
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Raw BER (10-x)

IEVM vs Raw BER for AWGN and
Fading Channels

Raw BER vs IEVM (no FEC)

S
S

20"log10(1/EVM)

—e—BPSK,
—=—BPSK,
-+ BPSK,
- BPSK,
—=—BPSK,
—e—BPSK,

R=1/2, AWGN
R=1/2, 100ns
R=1/2, 50ns
R=1/2, 400ns
R=1/2, 200ns
R=1/2, 25ns

Submission
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Joe Kwalk, InterDigital
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Variance of EVM as modifier of
measured EVM
= The standard deviation (Sdev) is computed for all
IEVMs measured in the simulations.

= The Sdev varies with the decay time constant of
the exponentially decaying rays in the fading
model, in IEVM range from -5 to 40db

IEVM Sdev 0.1 36 3.8 4.6 5.3 6
Tdecay (nsec) AWGN 400 200 100 50 3

= It may be useful to use the Sdev value to modify
the measured IEVM to make an adjustment to
more closely align the IEVMs in fading channels
with that of AWGN case for better indication of
Data BER.
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IEVMmod: Adjusted IEVM measurement

= Heuristically, we may search for Sdev-based
adjustment factors to more closely align the
IEVM results to the AWGN case for all channel
conditions.

= We structure IEVMmod so that:
= I[EVMmod = IEVM + FactorSlope(IEVM,Sdev) +

FactorOffset(Sdev)

= Reasonable alignment is achieved using:
= FactorSlope = (IEVM + C1)*Sdev*C2 and
= FactorOffset = (C3 - Sdev)*Sdev*C4 where
« C1=0.9, €2=0.135, C3=6.0, and C4=0.3
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IEVMmod vs Data BER (after FEC
decoding)

Data BER vs IEVMmod

$ -1.0E AqiPegdnE sO0F 100E 10F o oF 250E
2 +01 +00 0 +h0  +01 +h1 +h1 401 [ BPSK R=172, 100ns
g —=—BPSK, | AWGN
o . BPSK, , 2605
o -
= . BPSK. , 400ns
s i ——BPSK, , 200ns
H —e— BPSK, , 5ns
Z P —
i
@

IEVMmod (dB)

Variance across all channel conditions < +/-1.5dB
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Conclusions

= Results clearly show that IEVM, when modified by the the
std deviation of the IEVM measure, can provide a strong
indicator of BER performance after FEC decoding for all
channel conditions for 6Mbps OFDM.

= EVM alone is not sufficient, as Dave Skellern has shown.
Variance of EVM is required to characterize channel.

= Additional simulations are needed for other OFDM rates
and for DSSS mode.

= PSNI premise still valid: EVM (with variance) is adequate
basis for PSNI. But as Steve Pope indicated, other demod
parameters may be preferred by certain manufacturers.

= Expect Dave Skellern to critique these details in next
meeting cycle.
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Simulation Results

Modd | Tms | SNR| EVMaw | EMsider| maBER | cMaBER | cMaPER | koFEER | BER | EVhdmod
N 0 6 SUEWD  10ED1  23E0T  ASED  AOEW0D 062602 OIWETH A7EEND
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e 0 16 1BEW  SSEG2  10E07 10607 0OE«0D 7 7t
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Simulation Results (cont)

Model | Tms | SNR| EVMaw | IEVMStdev| rawBER | delaBER | detaPER | IogFBER | IogDBER | IEVBmod
Decay 25 6 AATEADI  SSIE+00 27501 4O7ED1  G75E.01 056066731 039040588 2826400
Decay 25 4 ADEDI 62600 231ED1  G26E01 G701 0636BR02 0436724 2800
Decay 25 2 700 B2SE+00  1SHED  2M1ED1  7AGE01 07304705 06179295 21E-0D
Decay 25 0 6IE«0  SGBE+00  147ED1 16501  S9%E.01 06326267 076251508 2.00E+00
Decay 25 2 4MEWD SSE00  10SE01  10E0  416E01 08625735 086716278 A 41EX0D
Decay 25 4 ASGED 57200 76IEQ2 49902 27301 A4.MEBISH 130145 BEIEDN
Decay 25 6 GSE0 SSE0  SASE02 267602 172E01 4260065 A.S7aMETE BAGE-DN
Decay 25 6 100 SEOED0  GMBEQ2 11302 7E0EQ2 A.4G0R33 1S4GR1SS  321E01
Decay 25 10 3300 SASE+D0 24202  GEGEQS  G70E02 61516463 241116627 1BSE01
Decay 25 12 SO7E.0D  BOBE+0D  17E02  111EG 20002 7647155 295467702 7EGE02
Decay 25 14 727E+00 BOIE+D  10GE02  GOED4  GOUED3 ASTAEN1S 303562563 52301
Decay 25 16 9200 SS3E+00  B2E05  4S0E05  200E.03 22020403 431375676 106E+0D
Decay 25 18 1A7E+01  SOBE+00  GO1E3 42005 100E.03 24072324 437675071 1 63E+0D
Decay 25 20 137E+01  SESE0D 2205 10UE7  ODOE+00 264781748 7 a1eEem0

Aug Sdev of IEVM = 5.34E +00
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Simulation Results (cont)

Model | Tms | SNR| EVMaw | [EVMstdev| rawBER | defaBER | dsiaPER | IogRBER | IogDBER | IEVMmod
Desay S0 & AE  S7+00  276E-01 430601 9701 058309082 036653154 3.27E 400
Decay S0 4 AAGEN  SGMED0 230601 GE01  SE.01 06226 046852008 2806400
Desay S0 2 GABEWO  SSSED0  TSE01  244E01  GSE01 07166977 061261017 2,30 400
Decay S0 0 A3+ SSED0 14501 1FE01  BOE0] 0838632 DETBIAEIE 726400
Decay S0 2 S0E0  520E+00  TAGE01  BSTE02  38GE01 08866073 18203463  SA1E01
Decay S0 4 29%E+0  SIGE+D0  THIE02 210602 207E.01 1661534 A 6777s0ri  2.34E.01
Decay S0 6 AAE0  519E+00  SIE02  TOIE03 G002 42752128 215428198 262601
Decay S0 6 T SOBE+D0  3BME02  1SOE03  3S0E.02 43860062 262390674 104400
Decay S0 0 239400 S4IE+D0 240602 286604 1AOE-02 A 61S7SGTe 35017798 829E-01
Decay S0 12 ABIED0  S1SE+00 13602 BAOE0S  100E.03 A GGBM103 418045608 209 +00
Decay S0 14 6SE+D0  529E+00  GBGE03  TO0E07  DODE+0D 20830673 7 2s0E00
Decay S0 16 675400 529400 S70E03  TO0E07  DODE+0D 220412514 7 st
Decay S0 o 109E+D1  4SIE+D0 37903 TO0E07  DODE+0D 2.42136078 7 aseEr00
Decay S0 20 125401 S2/E+D0  243E03  100E07  DODE+0D 260564332 7 anzE

Aug Sdev of IEVM = 533 +00
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Simulation Results (cont)

Model | Tmms | SNR| IEVMaw | IEVMstdev| rawBER | defaBER | delaPER | IoRBER | logDBER | IEVMmod
Desay 100 6 ASIESO  AME0D  277E01  4STEQI  S.SE01 055752023 03400638 4 OBE+0D
Decay 100 4 AMGES01  4S3E+0D 2301 G70E01  SS0E01 063260408 043178528 3 00E+0D
Decay 100 2 SEOE-0D 47900 1O0ED1  230E01  SOE01 07212050 062342304 231E+00
Decay 100 0 BOMES0D  ASHE0D  1A7ED  1MEDT  BSED1 083266267 084303515 A BSE+0D
Decay 100 2 SO0 AGSE0D  1MED  GEEG2  S6GED1 095467702 4.61793664  923E-01
Decay 100 4 33900 AE0D  TATEZ G703 13EDT 410402527 20545352 22601
Decay 100 B ASE0D  AE«0D  520E02  GAGE0S  280E02 A 27736608 30672467 G.G5E01
Decay 100 & 776EO1  420E+0D 3502 171E08  5.00E03 A 4S039674 376700363 2.096+00
Decay 100 10 251E+00  41E+0D 226602 GOOEOS  2.00E03 A 64569156 50361001 271E+00
Decay 100 12 41300  AAME+0D  1AGE2  1DOED7  0.00E+DD A 2973628 7 aasE0
Decay 100 14 S27E+00  AGGEOD .20 100ED7  0.00E+DD 203136423 7 a2
Decay 100 16 BATESOD 412400 S77E05  100ED7  0.00E+DD 223862418 7 550
Decay 100 15 1026401 420E+00  AOGES  1D0ED7  D.00E+DD 238147397 7 e1iE0
Decay 100 20 10GE<01  4S3E+0D  260E05  100E07  0.00E+00 257839507 7 s

Aug Sdev of EVM = 4.55E +00
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Simulation Results (cont)

Model | Tms | SNR| EVMaw | IEVMstdev| rawBER | detaBER | detaPER | IogRBER | logDBER | IEVMmod
Desay 200 6 A2E+Di  428E+00  27GED  4B7E01  100E+00 0.55909082 0.33068312 4 31E %00
Decay 200 4 AZIEeD 41600 2301 SBSE0O1  SSGE.01 063264405 041453527  3SIE+00
Decay 200 2 SSIEW0) 38400 191ED1 23901  SSIE.01 07183663 06216021 260 +00
Decay 200 0 7BOEe0 38300 1ATED G302 B7GE.01 083266267 A07#17243  A.71E+00
Decay 200 2 B27Ev00 420400  1A0ED1 175602 286E.01 095060731 479596185  8.S7E00
Decay 200 4 JSOE00 B30 76SE02 15305 BA0E0 41163085 28150657 29%E.01
Decay 200 6 204E+00  ADMESDD  S3SE02  164E04  BODED3 427164622 37851615 812601
Decay 200 8 43901 SAME0)  36SED2  ADOE0B  100E.03 443770714 539754001 1SSE+0D
Decay 200 10 208E+00  3BSE00  240E02 10007 ODOE-00 A 61976876 7 anren
Decay 200 12 GMGEXOD  4DIE00  16SE02 10007 0DOE-00 A.76251606 7 aseEe
Decay 200 14 SSEX0D  3SSEe00  104E02 10007 ODOE-00 .362%6666 7 520
Decay 200 16 727E+0D  377Ee00  751E03  100E07  0DOE+00 212436006 7 sbaEen
Decay 200 18 BEGEX0D 38300 4SSE03  100E07  ODOE.00 23053348 7 B2gEe0
Decay 200 20 10GE+01  3A3E00  36GE03 10007 0DOE-00 244008337 7 75800

Aug Sdev of IEVM = 351E+00
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Simulation Results (cont)

Model | Trms | SNR| IEVMaw | IEVMstdev| rawBER | defaBER | detaPER | IgRBER | IogDEER | IEVMmod
Decay 400 6 201 GEGE00  2B1E01  4G2E01  1.00E+00 055128368 03163523 5.05E+00
Decay d00 4 AASE+D1  GBE00 238601 4AGED  1.00E+00 062342308 037862372 SG7EDD
Decay a0 2 GATEDD  GESD0  1SBE01  276E0 96501 07033451 056309082 3O4E+0D
Decay 400 D G4SED0  40IE00  1SGE01  SSHED2  776E01 DOBETSH 1.0200071  244E+00
Decay 00 2 GSEEDD  SE400  AATE01 126602 SO1E01 093181414 A 59362945 1 0E+0D
Decay 400 4 ASED0  37SE+00  BSTEQ2 S04 4S0E02 A OGTDISIE 322684531 - SGE-1
Decay 400 6 285+00 3526400 B21E02  200E05  40DED3 A 2069084 46997 BSEDN
Decay 400 B SWE1 36400 4EQ2  1DOED7  D.O0E+00 4 35951656 7 160
Decay a0 1D GEO1  34SE+D0 33902 1DOED7  D.O0E+0D A A77SSST7 7 240
Desay 400 12 1GESOD  34IE+D0 242602 100E07  D.00E+00 A 61613463 7 s
Decay a0 14 251E+00  3S4E00  1SE02  1.00E07  0.00E+00 170333431 7 sasEs0
Decay 400 16 GSIE<0D 3406400 15902 100ED7  D.00E+0D A 7880268 7t
Decay a0 18 4AGES0D  323+00  136E02  1.00E07  0.00E00 -1.86012081 7 a7E
Decay 400 20 41+00 3S7E+00 12502  100E07  D.00E+00 A 50303993 7 st

Aug Sdev of IEVM = 3.53E-+00
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EVM Calculation Matlab Code

% EVM calculation

[1.] = size(freq_data_syms);

%compute number of data symbols, excludes extra noise symbols

no_syms = j*(k-2);

%create array with data symbol values

tempO = freq_data_syms(:);

temp1 = temp0(1:no_syms);

if ~isempty findstr(sim_options.Modulation, 'BPSK)
%take absolute value to place all symbols in (+,+) quadrant
temp2 = abs(real(temp1)) + I (abs{imag(temp1)));
% subtract out constellation point (1.0, i0), leaving error vector
temp3 = (real(temp2)-1.0) + I* (imag(temp2);

elseif ~isempty(findstr(sim_options.Modulation, ‘QPSK?)
%take absolute value to place all symbols in (+,+) quadrant
temp2 = abs(real(temp1)) + i (abs{imag(temp1)));
9% subtract out constellation point (.7071, 17071), leaving error vector
temp3 = (real(temp2)-(sqrt(2)i2)) + i*imag(temp2)-(sart(2)/2));
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EVM Calculation Matlab Code (cont)

elseif ~isempty(findstr(sim_options.Modulation, “16QAM")
%take absolute value to place all symbols in (+.+) quadrant
temp2 = abs(real(temp ) + i*(abs(imag(temp1));
%shift to decision threshhold in quadrant 1 for 16QAM
temp3 = (real(temp2)-632455632) + i*(imag(temp2)-632455532);
%take absolute value to place all symbols in (+.+) quadrant
temp2 = abs(real(temp3)) + i*(abs(imag(temp3)));
% subtract out constellation point (3162, 1.3162), leaving error vector
temp3 = (real(temp2)-316227766) + i*(imag(temp2)-316227766);
elseif ~isempty(findstr(sim_options.Modulation, ‘S4QAM")
%take absolute value to place all symbols in (+.+) quadrant
temp2 = abs(real(temp ) + i*(abs(imag(temp1));
%shift to decision threshholdit1 in quadrant 1 for 64QAM
temp3 = (real(temp2)-6172134) + i (imag(temp2)-6172134);
%take absolute value to place all symbols in (+.+) quadrant
temp2 = abs(real(temp3)) + i*(abs(imag(temp3));
%shift to decision threshhold#2 in quadrant 1 for 64QAM
temp3 = (real(temp2)-3086067) + i*(imag(temp2)-30860667);
%take absolute value to place all symbols in (+.+) quadrant
temp2 = abs(real(temp3)) + i*(abs(imag(temp3));
% subtract out constellation point (1543, 1.1543), leaving error vector
temp3 = (real(temp2)-15430335) + i(imag(temp?)-15430335);

end P
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EVM Calculation Matlab Code (cont)

%compute magnitude of error vectors
REvm = (real(temp3))."2;

IEvm = (imag(temp3))."2;

Evm=REvm + [Evm;

%compute EVM

EVMpkt= sqrt(sum(Evm) / no_syms);

%EVMpkt now contains EVM calc for all symbols in this packet

%Packet series processing loop for IEVMavg and IEVMstd
IEVM = 20" 1og10( 1 { EVMpkt);

%IEvm array contains IEVM values for each packet in series
IEvm(packet_count) = IEVM;

EVMtot = EVMtot + EVMpKt;

% IEVMavg i scalar of average [EVM for all packets in series

IEVMavg = 20 * log10{ 1 I{ EVMtot ] packet_count));

%IEVMstd i scalar of Standard Deviation of IEVM for all packets in series
IEVMstd = std(IEvm);

%Output values for IEVMavg and IEVMstd with other BER calcs

Submission 2 Joe Kwak, InterDigital




Discussion:

None

Joe Kwak presented 03/603r0 “Two New MAC Measurements”
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Two New MAC Measurements

loading measurements for STA transmit traffic and AP service ability
to support network management

Joe Kwak

InterDigital Communications Corporation
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Outline

Need for new MAC loading measurements
STA uplink traffic loading measurement
= AP service loading measurement

= Motions to incorporate Transmit Loading and
Service Loading normative text

Submission 2 Joe Kwak, InterDigital




[image: image182.png]July 2003 doc: IEEE $02.11-03/60310

Need for New MAC Loading Measurements

MAC layer has much information which is not

currently available via the MIB or via a new TGk

measurement.

= New information items which are useful to upper
layers should be made available and are within
scope of TGk.

= TGk has already identified channel loading as
one of these useful loading information items.

= InterDigital has noted in previous meetings that

there is also the need for STA uplink loading

information and AP service loading information.

Submission 3 Joe Kwak, InterDigital
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Limitations of Channel Loading information

Loading information is useful for handoff decisions
in the STA and AP.

Channel Loading info in potential target AP is
useful to STA when assessing handoff options.
Channel loading is sum of uplink (all STAs to AP)
and downlink (AP to all STAs) served load, aka
channel utilization.

Traffic load consists of two parts: served traffic
load and unserved (queued) traffic load.
Channel loading does not provide dynamic
unserved, queued traffic load information.
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Network needs STA Uplink Traffic Loading

= Network has no current way to assess unserved
uplink traffic demand (queued traffic load).

= A high channel load indicates served traffic close
to maximum:

= If unserved traffic demand is zero, this is optimal
channel management.

= If unserved traffic demand is high, this is
suboptimaland indicates potential or imminent channel
blocking.
= AP could use unserved uplink traffic demand to
better partition uplink and downlink segments of
frame time.
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STA Uplink Traffic Loading Measurement

= APs need to manage channel for maximum traffic
utilization and minimal traffic blocking.

= Queued uplink traffic at STAs indicate
transmission delays and potential channel
blockage.

= The volume of data queued in the MAC
transmission buffers provide a good measure of
queued uplink load.

= We propose to provide new MAC MIB element
for transmit traffic load: Transmit Queue Size

Submission 6 Joe Kwak, InterDigital
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Transmit Queue Size

= New MIB Information Item containing three
items:
= Total Transmit Queue Size (read only)
= Contention-free Transmit Queue Size (read only)
= Contention Transmit Queue Size (read only)

= Transmit Queue Size contains the current MAC
queue size in bytes.

= Transmit Queue Size to be included in MAC
dot11Counters Table.
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AP Service Loading Measurement

= STAs may consider multiple APs as target APs for
handoff.

= If two APs have similar channel loading and
acceptable signal quality, how can STA determine
which is better AP?

= APs should post information conceming its ability to
serve its existing set of STAs and its ability to serve
additional STAs.

= This is similar to a downlink traffic queue
measurement for AP modified by any AP specific
information concerning its anticipated capacity.
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[image: image188.png]July 2003 doc: IEEE $02.11-03/60310

AP Service Load:

= New MAC MIB Information item provided to assist handoff decisions
in the STAs.

= This is a quantitative indication on a 256-value scale from “not
currently serving any STA”, to “can't handle any new services” with a
defined middle point indicating that the served load is optimal.

= 0 == Not serving any STA (idle AP or STA is not an AP)

= 12 optimal service loading

= 255 == unable to accept any new services

= Exact specification of this MIB item is implementation dependant and
need not be specified; manufacturers are better able to provide
detailed definition to obtain maximum utility in their networks.

= AP Service load uses objective scale endpoints with AP
manufacturers deciding on “optimal” subjective midpoint.

= New AP Service Load to be included in MAC dot11Counters Table.
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Document 03/604r0 is normative text for presentation 03/603r0

Discussion:

Would like to have some filtering on these measurements due to the load may have spikes of load.

Straw Poll

Would you instruct the editor to incorporate the text from document 03/0604r0 MIB TxQ size doc into the TGk Draft Specification?

yes  15   no  9  abs  13  (62.5%)

Straw Poll:

 Would you instruct the editor to incorporate the text from document 03/0605r0 MIB AP Load doc into the TGk Draft Specification?

yes  18  no  8  abs   7   (69.2%)

Tamara Shelton presented 03/633r0

IEEE P802.11
Wireless LANs

Scenarios  for Radio Resource Measurement

Date: July 24, 2003

Author:
Tamara Shelton

Athene Consulting

tamara@athenecon.com
Richard Paine

Boeing

richard.h.paine@boeing.com
Bob Neilsen

Symbol Technologies

bob@sj.symbol.com
Harry Worstell

AT&T Labs

hworstell@research.att.com 
The following document presents scenarios for public, enterprise and airplane WLAN usage.  The public scenarios include hotspots, hotzones and high density/multi-use (residential/office/retail) settings.  The enterprise scenarios consider ubiquitous/non-ubiquitous coverage and device type (laptop or handheld).    

Public Scenarios

Hotspot  – Starbucks, Borders, theaters (no roaming until maybe afterwards)

· Single SSID for hotspot, could see other APs

· AP 11k Service beacon

· AP Site report

· STA site report 

· Bandwidth is sometimes limited to DSL

· STA Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· AP Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· STA location + direction

· Roam Capability

· Measurement Trigger for Roam (dissociateimminent) after association

HotZone – Airports, train stations, malls

· Multiple SSIDs (virtual Aps)

· Better backhaul

· STA Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· AP Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· STA location + direction

· Roam Measurement Capability

· Measurement Trigger for Roam (dissociate imminent)

· Context transfer to roam across APs and possibly subnets

Multifamily Housing and Mixed Use -(This scenario assumes diverse and high-density land uses including apartments, town homes, retail and office.)

· Many SSIDs

· Optimization of a dense radio environment

· Power level optimization

· Load balancing

· Context Transfer Protocol or IAPP back to the device. 

· Handover if community WLAN offered by management

· Channel map

· site report

· parameters stored in the MIB (disassociate imminent)

· STA Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· AP Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· STA location + direction

· No roam

Enterprise Scenarios

Rogues

· Roque APs (clients collect data and report it to the network manager. APs are too busy to collect information. Think of them as T-cells. )

· Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Location

· Probe (active scan)

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location

· No Roam

Ubiquitous WLAN Scenario (laptop pre-configured to have a single SSID)

· Single or few SSIDs

· Context Transfer Protocol or IAPP back to the device. 

· Handover – requires RCPI 

· Channel map

· site report for pre-authentication and preauthorization

· parameters stored in the MIB (dissassociateimminent)

· STA Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· AP Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· Roam Capability

· Measurement Trigger for Roam (dissociateimminent)

· Corresponding AP action to initiate preauth, etc

Non-Ubiquitous WLAN Scenario (laptop pre-configured to have a single SSID)

· Single or few SSIDs

· Context Transfer Protocol or IAPP back to the device. 

· Stateful protocol to maintain state until the device is back in coverage

· Handover – requires RCPI 

· Channel map

· site report for pre-authentication and preauthorization

· parameters stored in the MIB (dissassociateimminent)

· STA Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· AP Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· Roam Capability

· Measurement Trigger for Roam (dissociateimminent)

· Corresponding AP action to initiate preauth, etc

· Hysteresis – history + trending

Hand-held Ubiquitous WLAN Scenario

· handheld pre-configured to have a single SSID

· Power save mode impacts frequency and scope of measurements

· Needs AP's site report to create its own.  

· Measurement of battery levels for radio transmission

· This site report changes in real-time as he/she roams.  

· signal strength measure by initiating a request to do pre-authentication and pre-authorization with the next cell's AP.  

· The site report of the STA in the iPAQ continuously reflects the signal strengths and unique characteristics of the STA and its environment.  

· The setup is in the pre-authentication and pre-authorization before the handoff.

· handoff in 40ms

· STA Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· AP Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· Roam Capability

· Measurement Trigger for Roam (dissociateimminent)

· Corresponding AP action to initiate preauth, etc

Handheld Non-Ubiquitous WLAN Scenario

· Single SSID 

· the site report indicates that there is no AP in that direction to handoff to.  

· The AP maintains state until the next coverage area occurs using the site report information it has.  Before it reaches the boundary of the next coverage area, 

· the RCPI and the site report have indicated that it is moving into the range of one AP.  

· The trigger is possibly the old site report indicating an associate is imminent or other parameters stored in the MIB.  

· The preauthentication and preauthorization occur with the next AP that is in the site report, using hysteresis (history + trending) and site reporting.  

· If a different subnet, then the DHCP request is made by the next AP for a new IP address and passed via Context Transfer Protocol or IAPP back to the device through the old AP. 

· STA Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· AP Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· Roam Capability

· Measurement Trigger for Roam (dissociateimminent)

· Corresponding AP action to initiate preauth, etc

· Hysteresis – history + trending

High Speed Mobile

High Speed Mobile Setup (may be multiple SSIDs)

· Single or few SSIDs

· Context Transfer Protocol or IAPP back to the device. 

· Handover – requires RCPI 

· Channel map

· site report for pre-authentication and preauthorization

· parameters stored in the MIB (dissassociateimminent)

· mechanism for rapid changes in APs

· STA Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· AP Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· STA location + direction

· Very fast roaming and handoff

· Same network easy

· Different network difficult

Airplane

Passengers very close together (single SSIDs) and they are a captive audience.

· One SSID

· Optimization of a very dense radio environment

· Power level optimization

· Load balancing

· Context Transfer Protocol or IAPP back to the device. 

· Channel map

· STA Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Location + direction

· AP Measurements Needed

· Beacon (passive scan)

· SSID

· BSSID

· ESS Information

· RCPI

· Data Rate

· BER

· SNR

· Neighbor Graph

· Probe

· RCPI

· Data Rate

· BER

· SNR

· Site Report

· Neighbor Graph

· Roam across four or five Aps

Requirements Summary
· RCPI

· SNR

· Threshold of SNR

· Measurement of client battery levels (number of recharges; power allocation for system resource/background housekeeping).

· Signal Quality measurement

· Data Rate

· Delta between manufacturer sensitivity and measure sensitivity

· Radio type  - single  and multi-band

· Current channel load

· RPI time

· Channel map 

· 11k capability

· Load balancing

· AP Site report

· STA site report

· Neighborhood map

· Overlapping BSS

· Hidden node

· Parameters stored in the MIB (disassociate imminent)

· Association imminent

· New IP address flag 

· Active scan (when permitted)

· Medium sensing time

· CCA idle time

· CCA busy time

· NAV busy time (network allocation vector)

Discussion

None

The Chair discussed what Bob O’Hara is going to present about the work TGd did on country codes and its impact on TGk.   Also, asked him to discuss Seamless Mobility (Seamoby).

recess until 7:00PM 

Thursday, July 24, 2003 

7:00 PM – 9:30 PM
Call to order 7:00pm

Motion:

Move to Approve the 7:00PM agenda

Moved by Simon Black

Second John Rosdahl

Motion to amend – 

Move to amend the agenda to place the Simon Black vote after the vote on fast active scanning.

Moved: Malik Ahdeh

Second Rodger Durand

yes 4     no    10     abs 12   (28.5%)

Motion on the amendment  fails

Original motion

yes  17     no   3  abs   5  (85%)

Motion Passes

Motion:

With reference to Clause 7.3.2.22 of IEEE802.11k Draft 0.4 and considering the Preferred, Trusted and Rouge sub-fields ill-defined and the Subnet subfield out-of scope: instruce the editor to remove the said fields, associated definitions and related descriptive text in clause 11.8 in the next IEEE 802.11k draft

Moved Simon Black

Second Stuart Kerry

Discussion:

Comment: Against: Should not rip out these bits

Mover: For:  Does not want to have things in the draft that is ill defined. 

Comment: discussion should not be a 2 person discussion

Comment: Against: This is not a layer violation and would rather define the bite than remove them

Comment: For:  agrees that needs defined f before placing in draft

Comment: Against: over 50% believes it is needed and should be fixed and not removed.

Comment: For: what do these have to do with measurements and could be added later when better defined

Comment: Against: They need to be improved and not pulled out.

No further discussion

yes   20   no  6   abs     13      (77 %)

Motion passes

A request for a recount – Malik Audah

Chair declined a recount

Zhun Zhong presented 03/623r2 “Fast Active Scan Proposal”

Intends to show again the presentation for clarification

then show the normative text and then vote on the text.

IEEE P802.11
Wireless LANs

Proposed Text for Fast Active Scan

Date:
24 July 2003

Author:
Moo Ryong Jeong, Fujio Watanabe, Toshiro Kawahara

DoCoMo USA Laboratories

181 Metro Dirve Suite 300
 
San Jose, CA 95110

Phone: 408 451 4761

e-Mail: jeong@docomolabs-usa.com
Zhun Zhong

Philips Research

345 Scarborough Road

Briarcliff Manor, NY 10510

Phone: 914 945 6310

e-Mail: zhun.zhong@philips.com

Abstract

This document contains instructions to the editor to edit normative text concerning a fast active scanning. The fast active scanning can be effectively used to reduce channel scanning time.

.

9.2.3.1 Short IFS (SIFS)

Change the first paragraph as follow:

The SIFS shall be used for an ACK frame, a CTS frame, the second or subsequent MPDU of a fragment burst, and by a STA responding to any polling by the PCF. It may also be used by a PC for any types of frames during the CFP (see 9.3) and by an AP for a probe response frame that is sent immediately after a probe request frame,The SIFS is the time from the end of the last symbol of the previous frame to the beginning of the first symbol of the preamble of the subsequent frame as seen at the air interface. The valid cases where the SIFS may or shall be used are listed in the frame exchange sequences in 9.7.

9.2.3.2 PCF IFS (PIFS)

Change the first paragraph as follow:

The PIFS shall be used by STAs operating under the PCF to gain priority access to the medium at the start of the CFP and may be used by APs responding to probe request with probe response. A STA using the PCF shall be allowed to transmit contention-free traffic after its carriersense mechanism (see 9.2.1) determines that the medium is idle at the TxPIFS slot boundary as defined in 9.2.10. Subclause 9.3 describes the use of the PIFS by STAs operating under the PCF.
9.2.8 ACK Procedure

Delete the last sentence in the section:

The sole exception is that recognition of a valid data frame sent by the recipient of a PS-Poll frame shall also be accepted as successful acknowledgment of the PS-Poll frame.

Insert the following sentences to replace the above deleted sentence:

The exceptions are that recognition of a valid data frame sent by the recipient of a PS-Poll frame shall also be acceptable as successful acknowledgement of the PS-Poll frame and that recongnition of a valid probe response sent by the recipient of a probe request shall also be acceptable as successful acknowledgement of the probe request frame.

9.7 Frame exchange sequences
Insert the following row into the Table 21:
Table 21 – Frame sequences

	Sequence
	Frames in sequence
	Usage

	fast probe request ( fast probe response
	2
	Directed MMPDU

	fast probe request -- ACK
	2
	Defered probe response


Insert the following text at the end of LEGEND:

24 – “fast probe request” represents a management frame of subtype Probe Request with an individual address in the Address 1 field.

25 – “fast probe response” represents a management frame of subtype Probe Response with an broadcast address in the Address 1 field.
10.3.2.1.2 Semantics of the service primitive
Change part of Table contents as follows:

	Name
	Type
	Valid range
	Description

	BSSID
	MAC address
	Any valid individual or broadcast MAC address. Only individual MAC address is allowed if ScanType is Fast Active.
	Specifies the desired BSSID or the broadcast BSSID.

	ScanType
	Enumeration
	ACTIVE,

PASSIVE, FAST ACTIVE
	Indicates one of three scanning types: active scanning, passive scanning, and fast active scanning

	ProbeDelay
	Integer
	N/A
	Delay (in us) to be used prior to transmitting a Probe frame during active and fast active scanning

	ChannelList
	Ordered set of integers
	Each channel will be selected from the valid channel range for the appropriate PHY and carrier set
	Specifies a list of channels that are examined when scanning for a BSS. If ScanType is Fast Active, contains only a single channel, which is the current channel of the desired BSS.


10.3.3.1.2 Semantics of the service primitive
Change a part of Table contents as follows:


	Name
	Type
	Valid range
	Description

	ProbeDelay
	Integer
	N/A
	Delay (in us) to be used prior to transmitting a Probe frame during active and fast active scanning


10.3.10.1.2 Semantics of the service primitive
Change a part of Table contents as follows:

	Name
	Type
	Valid range
	Description

	ProbeDelay
	Integer
	N/A
	Delay (in us) to be used prior to transmitting a Probe frame during active and fast active scanning


11.1.3 Acquiring synchronization, scanning

Change the first three paragraphs as follows:

A STA shall operate in one of three scanning modes: Passive Scanning mode, Active Scanning mode, and Fast Active Scanning mode depending on the current value of the ScanType parameter of the MLME-SCAN.request primitive. 

Upon receipt of the MLME-SCAN.request primitive, a STA shall perform scanning. The SSID and BSSID parameters indicate the SSID and BSSID for which to scan, respectively. 

To become a member of a particular ESS using passive scanning, a STA shall scan for Beacon frames containing that ESS’s SSID, returning all Beacon frames matching the desired SSID in the BSSDescriptionSet parameter of the corresponding MLME-SCAN.confirm primitive with the appropriate bits in the Capabilities Information field indicating whether the beacon came from an Infrastructure BSS or IBSS. To actively scan, the STA shall transmit Probe frames containing the desired SSID. To become a member of a particular BSS using fast active scanning, a STA shall transmit Probe frames containing the desired BSSID in Address 1 field and BSSID field. Upon completion of scanning, an MLME-SCAN.confirm is issued by the MLME indicating all of the BSS information received. 

11.1.3.2.1 Sending a probe response

Change the first paragraph as follow:

STAs, subject to criteria below, receiving Probe Request frames shall respond with a probe response only if the SSID in the probe request is the broadcast SSID or matches the specific SSID of the STA. Probe Response frame shall be sent as a directed frame to the address of the STA that generated the probe request. If the Address 1 and BSSID in the probe request are same as the MAC address of the STA and the STA’s dot11RadioMeasurementEnabled is true, the STA shall respond with the corresponding probe response with broadcast destination address immediately after SIFS, or acknowledge the probe request and response with the corresponding probe response at a later time. When the STA responds with the corresponding probe response at a later time, it may transmit the probe response after the medium is idle for PIFS.If the Address 1 is broadcast address or the STA’s dot11RadioMeasurementEnabled is false, the probe response shall be sent using normal frame transmission rules. An AP shall respond to all probe requests meeting the above criteria. In an IBSS, the STA that generated the last beacon shall be the STA that responds to a probe request.

Insert the following three sections after Section 11.1.3.4 and renumber figures and tables as necessary:

11.1.3.5 Fast active scanning

Fast active scanning is a way for a STA to reduce channel-scanning time when the STA knows the BSSID and current channel of the AP to be scanned prior to the commencement of fast active scanning. The BSSID and current channel of an AP can be obtained from Site Report or scanning results of previous passive or active scanning. 

The details of the fast active scanning procedures are as specified in the following subclauses.

11.1.3.5.1 Sending a probe response

STAs receiving Probe Request frames shall respond with a probe response only if the SSID in the probe request is the broadcast SSID or matches the specific SSID of the STA. A Probe Response frame shall be sent as a directed frame to the address of the STA that generated the probe request. If the Address 1 and BSSID in the probe request are same as the MAC address of the STA and the STA’s dot11RadioMeasurementEnabled is true, the STA shall respond with the corresponding probe response with broadcast destination address immediately after SIFS (See Figure 0-1), or acknowledge the probe request and response with the corresponding probe response at a later time (See Figure 0-2 and Figure 0-3). When the STA responds with the corresponding probe response at a later time, it may transmit the probe response after the medium is idle for PIFS (See Figure 0-3).If the Address 1 is broadcast address or the STA’s dot11RadioMeasurementEnabled is false, the probe response shall be sent using normal frame transmission rules. An AP shall respond to all probe requests meeting the above criteria. 

11.1.3.5.2 Fast active scanning procedure

Upon receipt of the MLME-SCAN.request with ScanType indicating a fast active scan, a STA shall use the following procedure:

For the current channel of the desired BSS to be scanned,

a) Wait until the ProbeDelay time has expired or a PHYRxStart.indication has been received;

b) Perform the Basic Access procedure as defined in 9.2.5.1;

c) Send a Probe Request frame with the desired BSSID in destination and BSSID filed, and SSID;

d) Clear and start a ProbeTimer at the PHY-TXEND.confirm;

e) If a PHY-RXSTART.indication does not occur before the Probe Timer reaches MinChannelTime, then proceed to step h), else when a PHY-RXSTART.indication does occur, the STA shall wait for the corresponding PHY-RXEND.indication to determine whether the received frame is an appropriate frame. The recognition of valid Probe Response frame or ACK frame sent by the recipient of the Probe Request frame, corresponding to this PHY-RXEND.indication, shall be interpreted as appropriate.

f) If a valid ACK frame was recognized in step e), stay on the channel until a Probe Response frame is received from the recipient of the Probe Request frame or ProbeTimer reaches MaxChannelTime

g) If a valid Probe Response frame was recognized in step e) or f), process the received Probe Response frame and proceed to step h),

h) Clear NAV and issue an MLME-Scan.confirm with the BSSDescriptionSet containing the information gathered during the scan, if any.
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Figure 0- 1 Probe response that is sent immediately after probe request in fast active scanning


[image: image190.emf]Probe toAPi

Scanning

Station

APi

DIFS

SIFS

P Response

Ack

RandomBackoff

SIFS

Ack

MinChannelTime

MaxChannelTime

Other frames


Figure 0- 2 Probe response that is sent with DIFS after sending immediate ACK to probe request in fast active scanning
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Figure 0- 3 Probe response that is sent with PIFS after sending immediate ACK to probe request in fast active scanning

11.2.1 Power management in an infrastructure network

Change the fourth paragraph as follow:

In a BSS operating under the DCF, or during the contention period of a BSS using the PCF, upon determining that an MSDU is currently buffered in the AP, a STA operating in the PS mode shall transmit a short PS-Poll frame to the AP, which shall respond with the corresponding buffered MSDU immediately, or acknowledge the PS-Poll and respond with the corresponding MSDU at a later time. If the TIM indicating the buffered MSDU is sent during a contention-free period (CFP), a CF-Pollable STA operating in the PS mode does not send a PS-Poll frame, but remains active until the buffered MSDU is received (or the CFP ends). If any STA in its BSS is in PS mode, the AP shall buffer all broadcast and multicast MSDUs except those of probe response and deliver them to all STAs immediately following the next Beacon frame containing a delivery TIM (DTIM) transmission.

11.2.1.3 TIM types

Change the fourth paragraph as follow:

The third and fourth lines in Figure 67 depict the activity of two STAs operating with different power management requirements. Both STAs power-on their receivers whenever they need to listen for a TIM. This is indicated as a ramp-up of the receiver power prior to the TBTT. The first STA, for example, powers up its receiver and receives a TIM in the first beacon; that TIM indicates the presence of a buffered MSDU for the receiving STA. The receiving STA then generates a PS-Poll frame, which elicits the transmission of the buffered data MSDU from the AP. Broadcast and multicast MSDUs except those of probe response are sent by the AP subsequent to the transmission of a beacon containing a DTIM. The DTIM is indicated by the DTIM count field of the TIM element having a value of 0.

Discussion:

C: Where would this be legal because it is illegal and soon to be illegal in us soon?

A: can use active scanning if you are confirmed to use the channel. STA Must receive a beacon before you can active scan after the beacon is received active scanning is ok

When to use it and where is out of scope for this group.

Comment: 5GHz it is illegal but maybe for only 5 years but at 2.4 GHz it is not Illegal…

Comment: if the APs are the transmitter then a site report will give that information

A: not defining when and where to use active scanning and should not forbid anyone to do so.

Comment: 2GHz is OK in the 5GHz band you are listening for RADAR before you can transmit.

Comment: understanding is the FCC requires that the channel can not be scanned until you understand which regulatory domain

Comment: Likes active scanning but against the proposal because the directed probe is already in the spec and they will help in fast handoff

A: Spec does not permit a directed probe request

Comment: There is more in the spec then what is sited and the reference is incomplete

A: TGe has changes to correct an error…..

Comment: Maybe permitted to day but this won’t hurt to be in spec.

     first 2 should be optional and third mandatory

Comment: needs more clarification

Comment:  is this optional

A: AP needs to respond after PIFS…hard for current hardware today but can do an ACK

Comment: how long are you willing to wait for the response.

A: difficult today but why not do it for new hardware…doesn’t aggress with long timing assumptions and it is optional.

Comment:  how does this apply to TGk it is not measurements

Is it measurements or fast roaming.

A: First step in fast roaming is to collect information

Draft normative text is located in documents 03/623/r3 and lists the details of this power point document.

Motion:

Move to instruct the editor to incorporate the text from document 03/0623r3 into the next TGk draft.

Move Zunng

Second Javier de Prado

yes  18   no  15   abs  12      55%

Motion fails

Motion:

 Move to defer the approval of the teleconference minutes from the May 2003 interim to the July 2003 plenary session until the September session until the membership has the opportunity to see them

Moved Harry

Second Bob Neilsen

yes  34    no 0    abs   0   (100%)

Showed the motions for the plenary

Motion

· Believing that TGk will approve motions resulting in a document that satisfies WG 802.11 rules for letter ballot at a duly authorized meeting conduct in good order, 

· conditionally authorize a 40 day LB to conclude no later than one week prior to the November plenary asking the question “Should the attached draft by TGk be forwarded to SB,” conditional on the existence of a document by 802.11 WG meeting rules for letter ballot.

Moved: Tamara Shelton

Second: Bob Neilsen

yes 28   no2   abs 4

STA Statistics – 13.6 of document 03/427r8

There has been nothing done on the subject as yet.

Joe Kwak

A measurement by itself is not necessarily meaningful

but a group of measurements are more meaningful. (RCPI, Signal quality measure, some counters) 

Comment: Concern that doing the computations at layer 2 and using up the real time of the MAC for all of these computations may not be the best use of the MAC and the group should be very cautious with these computations that can be done at higher layers

Comment: Some new devices(Wireless switches) have the ability to place most of the MAC

in the switch and will have the ability to do this.

Comment: Standards are written for all devices and must not take into consideration proprietary instances.

Motion:

Motion to adjourn

Moved: Simon Barber

Second: Tamara Shelton

Unanimous










Submission
page 126
Harry Worstell, AT&T
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