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Abstract

Minutes of the Wireless LAN Next Generation Standing Committee meetings held during the IEEE 802.11/15 Interim meeting in St. Louis from March 11 through 15, 2002.

Executive Summary:

1. Judging from the attendance the interest was very high.

2. The primary topic discussed was “should a motion to form a Study Group to define a PAR and 6 Criteria for a High Rate OFDM extension be generated for presentation to the Working Group and, if so, how should the motion be worded?” The related discussion revealed that the issue was complex having many variables such as – scope, timing, priority, coordination. As a result the discussion was tabled until the Sydney meeting.

3. Erik Schylander gave an update (234r0) from the ETSI-BRAN 27 meeting and Amer Hassan gave an update (238r0) of the Jan 29 IAG meeting.

4. A number (14) of presentations were made in the following categories:

a. MAC Scalability Issues – docs 215r0, 138r0, and 183r0

b. Rate/Range Extension Techniques – docs 231/2, 180r0, and 01-668r3

c. Criteria for Extension – docs 252r0, 253r0, 182r0 and 149r0 

d. WLAN-3G&Public Inter-working – 242r0

e. Radio Resource Management – docs 270r0 and 211r0

f. Ultra-Wideband – 240r0

5. Radio Regulatory update was presented by Carl Stevenson– doc RR-02-048r0

6. Two motions passed unanimously:

a. The WNG SC request the 802.11 WG to form a liaison with Cable Labs for the purpose of coordinating the use of 802.11 WLANs in DOCSIS cable modem systems. (64,0,4)

b. The WNG SC requests the 802.11 WG to accept the invitation from ETSI-BRAN and MMAC to participate in the ‘WLAN-3G and other Public Access Networks’ inter-working project. (59,0,14)
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Tuesday March 12, 1:00-3:00 PM

Today’s Proposed Agenda:

1. Agendas for week

a. Tuesday Agenda

i. Logistics

ii. Updates - BRAN, IAG

iii. Approve minutes from Dallas meeting

iv. HR .11a Presentations

v. Motions

vi. Richard Kennedy

b. Wednesday Agenda

i. .11a HR

ii. WWAN/WLAN

iii. Next Gen Requirements

c. Thursday Agenda

i. Joint Reg meeting

ii. Radio Resource Measurement

iii. Next Gen Requirements

2. Updates

a. Amer Hassan, Microsoft (doc 02-238r0) - IAG – Jan. 29, 2002

i. Goals/achievements

ii. Where do we go from here

1. drop 5 GHz form the name

2. Marketing requirements

3. Set up Partnership Project

iii. Overview of Presentations made

b. Erik Schylander, Philips  (doc. 02-234r0) – ETSI-BRAN – Feb. 12-15, 2002

i. ETSI formed an ad hoc group since ETSI does not recognize SCs

ii. Similarities of 802.15.3 MAC and HL2 MAC

iii. Conclusions

1. Ad hoc group will be continued ‘for the time being’

2. Standards are becoming less global not more global

3. 802.15.3

a. new arch

b. new PHY

c. Universal MAC

3. Unanimously approved minutes of Dallas meeting (doc. 100r0-02).

4. Presentation #1 Jon Rosdahl, Micro Linear – Throughput Analysis of 802.11 MAC – doc.138r0

a. Only 2 nodes

b. Same overhead as 802.11 standard

c. 1500 Byte payload

d. 54 Mbps - gives – 30.4 Mbps throughput (58% efficient)

e. 200 mbps – gives – 5x Mbps throughput (24% efficient)

f. Conclusion – at higher rates payback for reduced overhead accelerates therefore we need to consider addressing MAC

5. Presentation #2 Tudor Cooklev, Aware – Extended Data Rate .11a (doc. 231/232)

a. Bit Loading used in OFDM in general although .11a uses an equal number of bits per carrier

b. Aspects of bit loading

i. Feedback from receiver to transmitter required and feedback must be faster than changes in the channel

ii. Trellis coded modulation req’d; it will out perform Convolutional coding especially at high data rates

iii. Simulation results assumed largest constellation is 10 bits (1024 points per quadrant); note that if uncoded .11a will yield a raw rate of 120 mbps. [10 bits per sub-carrier x 48 sub-carriers per frame / 4 usec per frame = 120 Mbps]

iv. Comparison between .11a and .11a with bit loading and TCM (as used in ADSL standard). Note that TCM must be used with bit loading.

v. Summary

1. no pre-set max

2. Optimal for multi-path

3. Mature technology

4. Requires small standardization effort

6. Presentation #3 Monisha Ghosh, Philips Research – Use of Multiple Antennas (doc. 02-180r0)

a. Next Gen goals – raw bps, robustness, throughput, backward compatibility?

b. Exploit channel diversity – frequency (bit interleaved coded modulation), space (antennas)

c. Simulation with antennas 5 cm apart

d. In two antenna system would require a second receiver

e. HR Options

i. Larger constellations

ii. Turbo-coding

iii. Double BW

iv. Multiple Antennas (increase robustness and/or data rate)

f. 2x2 Configurations

i. 1 TX/2 RX

ii. 2TX/1RX orthogonal space time encoding

iii. 2TX/2RX space coded

iv. 2TX/2RX MIMO system

g. Simplest would be to add an extra antenna at receiver

7. Presentation #4 Richard Kennedy, Independent Consultant (no document) – DOCSIS  liaison

8. Motion – Move that the WNG Standing Committee request the 802.11 WG to form a liaison with CableLabs for the purpose of coordinating use of 802.11 WLANs in DOCSIS cable modem systems. Passed (64,0,4)

9. Motion to be proposed at tomorrows Plenary – Move that the WNG Standing Committee request the 802.11 WG to form a Study Group to investigate a high rate (>= 100 Mbps) extension to the 5 GHz 802.11a PHY and associated MAC parameters with the intent to create a PAR and 6 Criteria to justify formation of a new task group. Additionally , the 802.11a high rate extension will be evaluated, in part, on its suitability as a rate extension to 802.11g in the 2.4 GHz. – was not voted on due to a call for “orders of the day”.

10. Meeting was adjourned.

Wednesday March 13, 3:30-5:30 PM

1. Presentation #5 Beberman, Corporate Wave Net, (doc 183r0) – Single Burst Contention

a. OFDM

b. Collision detect vs. collision avoidance

c. Problem: Collision time = length of longest frame which has collided

d. Essentially a fast version of RTS/CTS

e. Hadamard set without all 0’s and al1 1’s; 13 vectors of 4 bits randomly selected from the Hadamard set generates the 52 bits needed for an OFDM frame

f. 6 basis vectors to Hadamard set

g. Detection is “OR” operation 

h. If OR results in more than half of bits =1’s a collision has occurred

i. Channel arbiter(CA) = separate device from the AP whose sole purpose  is to send the CTS code quickly after receiving the error free RTS code. The CA is not connected to anything in the network 

j. Based on magnitude of Carriers so no coherent detection required.

2. Presentation #6 Sean Coffey, TI (doc. 252r0) – Suggested Criteria for High Rate Extensions to 802.11

a. Lessons can be learned from TGg

b. Tentative .11g solution creates a potential problem in that ‘a’ & ’b’ are no longer decoupled although the MAC is common

c. Spectral Efficiency vs. Rate

d. Look to increase rate per channel

e. Consider throughput vs. rate and range 

i. (54/34 @ 25 range normalized)

ii. Longer data packets (packet aggregation) are more efficient

iii. Each ACK takes 24 us; header = 20 us; do we have to ACK every packet?

iv. Be careful; e.g., larger constellations may require longer preambles

v. Backwards compatibility comes with baggage but is essential ‘in some form’

vi. SG should be empowered to recommend appropriate changes at every layer and not be constrained to MAC or PHY.

3. Presentation #7 Thomas Haslestad, Telenor Norway (doc.242r0) – Cooperation towards WLAN-3G&Public Inter-working (IW)

a. Provide a unified solution for 3GPP, IETF, Global IW

b. Scope and Purpose of Standardization within 3GIWG

c. Generic Authentication Transport Layer (RLZ message scheme)

d. W2 interface exists between AP and network

4. Presentation #8 Pratik Mehta, DELL, (doc. 253r0) – Next Generation WLAN Requirements

a. Single Global Solution

b. Suitable for all Applications

c. Scalable

d. Ad Hoc Connectivity

e. Low to High BW Devices

f. Interoperability

g. Coexistence

h. Roaming

i. Manageability – power, diagnostics, configurability

j. RF Sense

k. QoS

l. Security

m. Marketability – in door/out door, 

n. Performance – throughput, range, robustness

5. Presentation #9 Bruce Kraemer, Intersil, (doc. 237r0) - Motion to form High Rate Extension Study Group 

a. Introduction

b. Goal of any Study Group is to form Task Group

c. Task Group will draft text for an amendment to 802.11 and present that to the Working Group

d. Options for Motion

i. 5 GHz band PHY only

ii. 5 GHz band PHY only however criteria would consider implications to .11g and separate PARs written

iii. Extensions to both .11a and .11g PHYs with one PAR.

e. Monday’s motion was based essentially on option 2.

f. Cannot limit PAR and 6 Criteria to PHY, it must include the MAC

6. Discussion

a. Bary Davis, Intel – do nothing, could derail TGg

b. Tim Wakeley, HP - focus on throughput

c. Pratik Mehta, Dell – too many SGs and too fast

d. Jim Zyren, Intersil – option #3, dual band; need to start now 

e. Christoph Euscher, Seimens – new MAC

f. Sean Coffey, TI – cannot limit to just PHY

g. Jon Rosdahl, Micro Linear – stay focused so something is accomplished (#1 option)

h. Kevin Negus, Proxim – industry will move forward with or without IEEE, 5 GHz band offers much more potential BW

7. To be continued Thursday evening.

Thursday March 14, 6:30-9:30 PM

1. Carl Stevenson – Regulatory Update (doc. RR 02-048r0)

a. Rules changes for SEC SC Reg Regulations and Wireless PARs; SEC SC -> SEC TAG

b. Work on PAR rules amendment

i. Add Regulatory conformance for wired and wireless to clause 6.4

ii. Add Wireless coexistence to clause 6.2

iii. New project management clause 

c. 2.45 regulations in China

d. Support comments on WECA petition

e. Opposing comments on Sirius petition

f. Joint meetings with TGg, TGe and WNG

g. European Update on 2.4 GHz

h. European Update 5 GHz; movement away from HL centricity but require DFS and TPC

i. Liaison response from ETSI-BRAN

ii. Communication from industry Canada 

iii. Communication from Canadian satellite community

i. Objectives for Sydney

i. 2.4 GHz Update

ii. 5 GHz Update

iii. Joint meetings with TGg, TGh, WNG

iv. 802.11 and 802.15 coexistence

2. Presentation #10; Harry Worstell – Radio Resource Measurement Update (doc. 11-02-270r0)

a. 2 Conference calls (10-12 participants)

i. Next call March 27 – 1 EST

b. Enterprise (2 presentations of 3 rec’d)

c. Hot Spots (1 presentation due)

d. Home-Cable (1 presentation due)

e. Auto Configuration (by Mathilde tonight)

f. Next Steps – keep as ad hoc for now

3. Presentation #11; Mathilde Benveniste, ATT – (doc. 11-02-211r0)

a. The problem

i. Contiguous coverage

ii. Limited number of channels

iii. Maintain PnP nature -> make self configurable

b. Multi-BSS WLAN system set up similar to cell system

i. AP ~= Base Station

c. Old Planning approach

i. Map Studies

ii. Field Strengths

iii. Coverage Estimations

iv. Manual Neighbour Lists

v. Channel Assignment

d. New Planning Approach

i. Adaptive Learning

ii. Self Characterization

iii. Optimised RF Planning

e. Sample Application

i. Self-configurable Indoor Wireless Prototype

f. MACA/MAHO Functions (Mobile Assisted Channel Assignment/Mobile Assisted ??)

g. Channel Assignment

i. Analogous to 4 color map problem

h. Challenges

i. Insufficient Channels for 3 D coverage

ii. Ad Hoc

iii. Allocate Channel Time among co-channels

iv. No (at this time) coordination between APs

i. Conclusion

i. If we can put the hooks into MAC and PHY a auto-configurable system can be built

ii. DFS and TPC will likely not be enough

4. Presentation #12; Christian Euscher, Siemens - Home Networking Req’t Aspects of Next Generation Wireless (doc. 11-02- 182r0)

a. Home Environment Requirements

i. Application Data Rates have wide range (xKbps <-> yMbps) and tend to cluster

ii. Low Cost

iii. Services – include Voice and Video

iv. Scalability

v. Coexistence

vi. QoS

vii. Zero Configuration

viii. Roaming between heterogeneous networks (Home and Cellular)

ix. Roaming within Home

x. Security

b. Design Suggestions

i. PHY – OFDM

ii. Antenna techniques – TX, TX, MIMO

c. Next Steps

i. PHY – OFDM

ii. MAC – new concept

iii. Network Layer – integrate with IETF

5. Presentation #13; Dr. Jun Hirano, Panasonic – Global Area Networks (doc. 11-02-149r0)

a. WWAN/WLAN/WPAN integration = GAP

b. Home Req’ts

c. Enterprise Req’ts

d. Public Hot Spots Req’ts

e. Public Car Req’ts including GPS

f. Public Train (many users moving simultaneously)

g. Public City Center Req’ts

h. Public (easy pass) Req’ts (automatic ticketing, admission)

i. PAN Req’ts

j. Spectrum Question

6. Presentation #14;Hori, NTT - System Capacity and Cell Radius Comparison (doc. 11-02-215r0)

a. Four High Rate Extension Modulation Candidates

b. System Parameter Comparison

c. Cell Radius Calculation

i. Assumed 30dBm TX Power with no antenna gain

d. Required Carrier to Noise Ratio (CNR)

e. Required Carrier to Interference Ration (CIR)

f. Radius Comparison

g. Conclusion – CNR and CIR must be improved significantly to get higher rates

7. Presentation #15;  TK Tan, Consultant – WWAN/WLAN IW Motion Discussion (doc. 11-02-263r0)

a. Showed Formal Letter of Invitation from ETSI-Bran and MMAC

b. Proposed Working Model

c. Motion – move that the WNG Standing Committee requests the 802.11 WG to accept the invitation from ETSI BRAN and MMAC to participate in the “WLAN-3G and other Public Access networks inter-working project”. Passed (59,0,14)

8. Presentation # 16; Bruce Kraemer, Intersil – High Rate Extension Motion Discussion (doc. 11-02-237r3)

a. Major SG Issues Outlined

b. Straw Poll Process to determine divergence of opinion

i. PHY Scope 

1. 5 GHz only  (27)

2. 5 GHz only but 2.4 (g) friendly consideration (22)

3. Explicitly both (26)

4. Abstain (13)

ii. MAC Scope and Coordination

1. Importance of High Throughput? (84,0, 0)

2. Can one SG address both MAC and PHY topics? (92,8,2)

3. Perceived procedural problem (40 legal, 0 illegal, 31 abstain)

iii. Timing

1. Proceed with SG request in March (22)

2. Proceed with SG request in July (30)

3. Later (7)

4. Abstain (27)

iv. Priority

1. Is HR the highest priority (45)

2. Is other (7) {e.g., globalization, 3GPP-IW,  Multi-hoping, UWB, ….)

3. Abstain (33)

v. Coordination with other Standards Body

1. Coordinate HR with ETSI-BRAN and MMAC – (70)

2. Don’t Coordinate HR with ETSI-BRAN and MMAC – (5)

3. Abstain – 13

c. Due to the divergence of opinions demonstrated by the answers to the questions posed it will be very difficult to compose a motion which will receive support at tomorrows closing plenary therefore the group voted to discontinue discussing HR at this meeting and continue discussion in Sydney –  (65, 0, 17)

9. Presentation #17;Oliver Mulhens,  Philips; Multi-hop QoS Controlled WLANs (doc. 11-01-668r3)

a. Need

b. Preface

c. Benefits

i. Coverage

ii. Existing 802.11 QoS

d. Problem 1 – limited coverage area

i. Solution – forwarding nodes

e. Problem 2 – Interconnection of QBSSs

i. Solution = cluster bridges

f. Properties of Clustered Wireless Networks

g. Clustering in 802.11

i. Coverage extension

ii. Wireless interconnection of BSSs using a control channel and a data channel

h. Work Items

i. Dynamic clustering

ii. Interconnection of cluster

iii. Routing

i. Conclusions

j. Next Steps – join forces.

10. Presentation #17; Richard Paine, Boeing; WLAN Next Generation UWB (doc. 11-02-240r0)

a. Next Generation Technology Trends

b. New 5 Year Technologies

c. Boeing Wireless Roadmap

d. Events Since Dallas

e. Proposal – form an ad hoc team that conducts conference calls to track developments in UWB with the goal of eventually pushing UWB to SG status. Straw poll results (13,20,25)
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