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Minutes of VHTSG session – Monday, Nov 12 2007

Chair: Eldad Perahia (intel)

Secretary: Bjorn A. Bjerke (Qualcomm)

Chair read IEEE patent policy

Upon questioning, nobody stated that they are unfamiliar with the patent policy.

No IPR statements given

Chair briefly reviews September meeting:

· Presentations given

· Requested input on usage models from WFA

· Agreed on timeline

Chair went over planned submissions for November

· 07/2792r0 (WFA input)

· 07/2603 left over from September (Jason T.)

· 2704 VoIP (Darwin E.)

· 07/2790 60 GHz, (Sheung Li)

· 07/2780 multiband modulation (R. Heath)

· 07/2793 (Vinko)

· Presentation on process & procedures (Andrew M.)

Chair discusses a motion for extending the study group; would result in TG starting in July 2008.

Chair asks for the group’s opinion on pushing work on PAR/5C to the January meeting rather than starting work now: Show of hands reveals overwhelming

Motion: move to request IEEE 802.11 WG to extend the VHT SG for another 6 months

· Move: Don Schulz

· Second: Adrian Stephens

· Result: Y/N/A= 48/0/0

· Will bring motion to WG on Wed or Fri.

Any discussion or objections on the agenda?

Darwin: since this is an ad hoc meeting, the agenda will have to be reaffirmed during official meeting time.

Chair discusses presentation schedule/time allocation. For Monday: 6 presentations in 2.5  hours.

Presentations for Monday:

WFA VHT Study Group Usage Models (Rolf de Vegt, Qualcomm/WFA)

· 11-07-2792-00-0vht-wfa-usage-models
· Context & intro: result of liaison request from IEEE 802.11; WFA created a study group within WFA; 6 conference calls, 1 F2F so far; this is a preliminary readout; complete document will be ready by Jan meeting in Taipei; Rolf is chair, Myron is vice-chair; group has converged on a documentation template; 3 examples given in this preso

· Categories: 1) wireless docking, 2) in-home HDTV distribution, 3) rapid upload/download, 4) backhaul traffic, 5) campus/auditorium deployments, 6) manufacturing floor automation

· Terminology: Usage model consists of  a) pre-conditions, b) application, c) environment, d) traffic conditions, e) use case

· VHT environments: 1) Home, 2) Enterprise, 3) Small office, 4) Outdoor, 5) Campus, 6) Airline/bus/train/ship, 7) factory floor

· Category 1: wireless docking; 6 examples given

· Category 2: in-home HDTV distribution (and other content); lightly or uncompressed video

· Category 3: rapid upload/download: e.g., camera to PC, airplane docking, download to car, police/surveillance car data upload at police station

· Category 4: backhaul; 6 examples given, incl. mesh and building-to-building

· Category 5: outdoor campus/auditorium deployments; video demos or tele-presence, public safety mesh

· Category 6: manufacturing floor automation; large metallic buildings with large numbers of different moderate-to-high capacity data links; sheer number of links/apps driving need for VHT

· 3 examples of usage model template/write-ups presented

· WFA would like to receive feedback from IEE VHT SG members regarding completeness of coverage and documentation format

· Comment: QoS requirements for factory floor category needed

· Comment: range requirements would be appreciated

· Comment: portable category missing

Multi-band Modulation, Coding and Medium Access Control (Robert Daniels, UT Austin)

· 11-07-2780-01-0vht-multi-band-modulation-coding-and-medium-access-control
· Stated requirements: 1) Gbps tput, 2) extended range, 3) improved MAC efficiency

· Conflicting requirements? backward compatibility with 11n, coexistence

· Focus here on PHY tput enhancements: higher degree of SM, larger bandwidth, polarization

· Baseband improvements: 256-QAM, LDPC/turbo, effective use of feedback (digital precoding)

· Exploiting spatial dimension: limited by condition of wireless channel; extra training in data and sounding; cites results by Hassibi ’03 – info theoretical limit on no. of Tx antennas

· Higher bandwidth: limited no. of channels at 5 GHz; more available at higher frequencies

· 11n does not take advantage of recent research in feedback

· Summary: more antennas is not a solution; digital baseband additions only partially solve problem; solution: significantly more bandwidth needed

· Porposes multiband solution: lower frequencies for lower tput, higher frequencies for higher tput; use higher level 11n MCSs for higher frequencies (backward compatibility)

· Emphasizes distinction between multiband vs multimode (e.g., 11n + .15.3c)

· Multiband synchronization example: send training at lower freq to improve performance at higher freq

· Multiband MAC example: tput demanding packets sent at high freq, low latency Voip packets at low freq.

· Multiband modulation, coding and MAC moves into cognitive arena

· Comment: coexistence with legacy devices needs to be addressed in all bands

· Comment: substantial range difference between, say 2.4 GHz and 60 GHz, result in significant coexistence issues

Efficiency of VoIP on 802.11n (Darwin Engwer, Nortel)

· 11-07-2704-00-0vht-efficiency-of-voip-on-802-11n
· “11n efficiency drops considerably for services whose traffic is characterized by small packets and time sensitive packet delivery”

· Analysis: 11a reference capacity vs 11n VoIP capacity with 40 MHz BW, A-MPDU aggregation, RD TXOP sharing, 4-stream SM

· Background: reference VoIP frame – 240 Bytes total; delays not tolerated

· Common parameters stated (modulation, GI, coding rate, slot time, CW, G711 codec w/20 ms packetization, 80% air utilization)

· 802.11a VoIP reference capacity: 9 Mbps; 37 simultaneous calls

· “To the rescue”: 802.11n VoIP capacity: 9.5 Mbps; 40 simul. calls

· 802.11n VoIP capacity with A-MPDU: 13.6 Mbps; 57 simul. calls

· 802.11n VoIP capacity with Reverse Direction TXOP sharing: 10.7 Mbps; 45 simul. calls

· 802.11n VoIP capacity with 4-stream MIMO (PHY rate is 156 Mbps): 9.9 Mbps; 41 simul calls

· 802.11n with mixed features: 25.5 Mbps; 106 simul. calls

· No time for Q&A

Per-User Data Rate, Band and Bandwidth Options for VHT (Jason Trachewsky, Broadcom)

· 11-07-2605-00-0vht-vht-options
· What per-user data rates do we want to support? 3-5 Gbps? 300-500 Mbps? “Must we choose?”

· Band challenges at a) < 6GHz, and b) > 57 GHz

· 802.15.3c hard at work on 60 GHz standard

· 60 GHz: 9 GHz spectrum available

· 60 GHz vs 5 GHz link budget, cost

· VHT needs to start narrowing the scope for what bands, bandwidth, and per-user data rates to consider; practical unlincensed/license-free band choices include 5-6 GHz and 57-66 GHz

· Comment; one possibility is to establish multiple TGs, one for each band under consideration

60 GHz vs 5 GHz Propagation Discussion (Vinko Erceg, Broadcom)

· 11-07-2793-00-0vht-60ghz-vs-5ghz-propagation-discussion
· LOS path loss at 60 GHz

· NLOS path loss at 60 GHz: very few papers exist; additional loss related to diffraction, reflection, and material penetration; STD of shadowing is larger than at 5 GHz

· 60 GHz NLOS range reduction

· PA power: 10 dB lower than at 5 GHz

· Antenna gain at 60 GHz:

· Delay profiles for different antenna beamwidths at 60 GHz

· Blockage effects

What is happening in 60 GHz? (Sheung Li, SiBEAM)

· 11-07-2790-00-0vht-what-is-happening-in-60-ghz
· What is it that makes the band interesting, despite path loss, oxygen absorption, etc.?

· MMCWG saw 60 GHz as reflective

· Early 60 GHz work led to current spectrum allocations

· Gbps tput possible with simpler radios, few bps/Hz; high power limits

· Spectrum supports over 25 Gbps using QPSK

· High attenuation mean high reflections

· Oxygen absorption is 1 dB per 100 m

· Calculated loss using traditional models (2-37 dB) vs actual loss achieved using carefully designed beamforming system (5 dB)

· Rebalancing the thinking about link budgets at higher frequency; gains possible due to advancements in antenna/beamforming/beamsteering; emphasizing algorithmic and antenna designs over amplification

· Possible to use standard chip processes; digital CMOS can now support 60 GHz; everything on-chip

Darwin Engwer: 11n can establish a distinct identity relative to 802.15.3c  by focusing on range.
Minutes of VHTSG session – Wednesday, Nov 14 2007

Chair: Eldad Perahia (Intel)

Secretary for the session: Bjorn A. Bjerke (Qualcomm)

Chair read the IEEE patent policy

Upon questioning, nobody stated that they are unfamiliar with the patent policy.

No IPR statements given

Motion to request the IEEE 802.11 Working Group 

to extend the VHT Study Group for another 6 months

· Mover: Marc Emmelmann

· Seconder: Darwin Engwer

· Bruce Kraemer (friendly amendment): probably need to request extension such that it expires on a plenary meeting; then withdrew the friendly amendment

· Y/N/A=72/0/0

Presentations for Wednesday

07/2863r0 (Andrew Myles, Cisco; Darwin Engwer, Nortel), How Should We Manage the Process for the Proposed VHT Activity?

· Current process is showing signs of stress

· There is a good case for delaying the work in the Task Group if we decide to go with  the traditional design-by-committee process, producing amendments to a base standard

· Current process takes too long: dev. of recent amendments is taking twice the time of ratified amendments

· 802.11 document is becoming increasingly more difficult to amend

· Current standard is poorly structured and written

· Many features not used, yet intertwined with features in use

· 802.11 is suffering from adverse effects of design by committee: makes decisions very slowly, too many options defined, adds features that have nothing to do with the goal

· It is too early to start writing VHT text: user requirements still unclear; no obvious candidate technologies (in contrast to MIMO/aggregation, etc. at 2.4/5 GHz for .11n); no agreed frequency band

· We should look for “revolutionary process” rather than evolutionary, as VHT is likely to be very different from current 802.11

· Another alternative is to codify existing practice by being more disciplined; however previous attempts have failed

· Define a new methodology for the WG aligned with our goals: allow only “complete” proposals after a time period appropriate to the scope and complexity of the task – proof that the proposal works (sims not enough); complete detailed specs.

· Process diagram on slides 14-20 (allow 2-3 years for proposal dev., followed by evaluation, refinement, standardization)

· Consider writing new base standard, rather than amending current standard

· Peter Ecclesine: can’t close the books since new tech needs to coexist with legacy, but 

· need to avoid the current Christmas tree approach

· Bruce Kraemer: good starting point; this discussion is not necessarily specific to VHT; need to separate global discussion and VHT-specific discussion

· Rolf de Vegt: VHT not necessarily revolutionary; 802.11 not that complex compared to other wireless standards; approach is institutionalizing what happened in the .11n space with the EWC group (which was not necessarily the proper approach as seen by everybody)

· Jim Landsford: companies with a fully developed approach (“entrenched technologies”) are less likely to compromise

· Marc Emmelmann: smaller companies might be shut out of the process; standard would not benefit from innovations in partial proposals

07/2860r0 (James Gross, TU Berlin) Performance Evaluation of Dynamic OFDM with 802.11n

· Subcarrier specific coding and modulation

· Explot multiuser diversity

· Update of previous presentations which showed performance improvement to .11a/g

· 2x2 MIMO, 20 MHz, A-MPDU, convolutional coding, 11n channel model E

· Performance simulations showing impact on MAC goodput

· Recommendations: the PAR should consider 1) dynamic OFDM to exploit multiuser diversity and 2) subcarrier specific modulation

· Eldad Perahia: goodput seems low with MCS 13; low efficiency. Answer: this is point to multipoint so capacity is shared among users

· Bruce Kraemer: dramatic improvements at low SNRs; how is that possible? Answer: dynamic OFDM makes this possible

· Hongyuan XX: explain multiuser OFDM. Is it OFDMA? Answer: yes

· Marc de Courville: how do you think beamforming will impact the performance of dynamic OFDM? Wouldn’t it be easier to just do beamforming and SDMA? Answer: this is the next step for us, hard to speculate now

07/2866r0 (Darwin Engwer, Nortel) VHT Possibilities

· Review of possibilities presented and discussed in VHT to date

· Group is studying: feasibility issues, tech. presentations

· Group thinking about PAR + 5C

· Possible outcomes: 0 to multiple task groups

· Possible TGs that could be spawned: 1) amendment to 802.11 to support IMT-Adv, 2) VHT MAC/PHY at 5-6 GHz, 3) same at 60 GHz, 4) same at 300 GHz

· Large potential gain from considering a revolutionary approach – see earlier preso by Andrew Myles)

· VHT technology axes to consider: bands of operation, antennas, usage models, capabilities (incl. throughput, latency, spectral efficiency, capacity, efficient air usage), legacy coex

· A new series of 802.11 would allow us to consider new architectures to provide better network security, mobility, QoS, multi-radio coex, link virtualization

· Peter Ecclesine: the solution space is enormous; probably need separate TGs

· Marc de Courville: splitting into multiple PAR is key; separate activity to address IMT-Adv could be a short term activity

07/2861r0 (Vinko Erceg, Broadcom) VHT in Below 6 GHz Frequency Bands

· Review of data rate increases per 802.11 generation

· 11n took a large step in datarate; benefited from MIMO, LDPC, STBC, and 40 MHz channels

· No recent similar significant technological advances that VHT can exploit

· No. of spatial streams unlikely to be extended much beyond 4

· Wider bandwidth will be required, much wider; not at 2.4 GHz; possibly max 80 MHz at 5 GHz (but significant coex issues); 3.4-4.2 GHz is a possibility (ITU allocation for IMT-Adv and 4G)

· At < 6GHz VHT PHY data rate may only yield a 2x increase; also some MAC efficiency improvements possible; can we justify 5 years of stds dev. for this increase? would is be able to gain traction over .11n?

· Is VHT direction pointing towards 60 GHz? 5-10x increase in PHY data rates; enables new technologies, applications and services

· Straw poll: do you think 2x PHY increase and some aggregate throughput gains would justify std development of <6 GHz VHT? Y/N/don’t know = 9/23/53 (straw poll modified after some discussion on the underlying assumptions)

· Darwin Engwer: I have faith that we can make a leap in data rate

· Frank Whetten: would like to see improved spectral efficiency rather than increased bandwidth

· Marc de Courville: 11n did far better than 2x .11a/g data rate; consider 80 MHz bandwidth – don’t give up yet!

Chair leads discussion on planning for future meetings:

· Chair prefers to not have conference calls

· Darwin Engwer: I have some potential topics for conference calls: my draft could be the basis for restarting the discussions on PAR/5C on a conference call; also discussions on range and feasibility

· Chair: in the past, nobody stepped up to provide material for calls so we cancelled them all

· Peter Ecclesine: January 10 would be a good time for a conference call

· Terry Cole: participation in Taipei might be reduced, so having conference calls is a god idea

· Chair: Ok, let’s ask for one call on Thursday January 3

· Goals for January: 1) presentations related to call for submissions, 2) PAR/5C 

· (decisions about band and no. of PARs), 3) Update on IMT-Adv relevant to VHT, 4) discussion on process/selection procedures

Timeline:

· WG motion for extension

· Timeline in 07/ 2715r2
Attendees

	first name
	last name
	Mon
	Wed
	affiliation
	email

	osama
	abdul-magd
	x
	x
	nortel networks
	osama@nortel.com

	tomoko
	adachi
	x
	x
	toshiba
	tomo.adachi@toshiba.co.jp

	lee
	armstrong
	
	x
	us dot
	lra@tiac.net

	malik
	audeh
	x
	
	topos
	audeh@tropos.com

	john
	barr
	x
	
	motorola
	john.barr@motorola.com

	gal
	basson
	x
	
	wilocity
	gal.basson@wilocity.com

	bjorn
	bjerke
	x
	x
	qualcomm
	bbjerke@qualcomm.com

	anahi
	bourdoux
	x
	
	imec
	bourdoux@imex.be

	david
	britz
	x
	x
	at&t labs
	dritz@research.att.com

	pete
	calderon
	
	x
	zhone
	pjc@zhone.com

	daniel
	camps
	x
	x
	nec
	camps@neclab.eu

	jim
	carlo
	x
	
	huawei
	j.carlo@ieee.org

	douglas
	chan
	x
	x
	cisco systems
	dougchan@cisco.com

	lichung
	chu
	x
	x
	trda
	lchu@trda-inc.com

	terry
	cole
	
	x
	amd
	terry.cole@amd.com

	charles
	cook
	x
	
	qwest
	charles.cook2@qwest.com

	todor
	cooklev
	
	x
	hitachi
	tcooklev@ieee.org

	carlos
	cordeiro
	x
	
	intel
	carlos.cordeiro@intel.com

	robert
	daniels
	x
	x
	the university of texas
	rdaniels@ece.utexas.edu

	marc
	de courville
	x
	x
	motorola
	marc.de.courville@motorola.com

	rolf
	de vegt
	x
	x
	qualcomm
	rolfv@qualcomm.com

	sue
	dickey
	
	x
	caltrans
	dickey@path.berkeley.edu

	john
	dorsey
	x
	
	apple
	jdorsey@apple.com

	lei
	du
	
	x
	ntt-docomo
	du@docomolabs-beijing.com.cn

	niko
	ellis
	
	x
	bbc
	niko.ellis@bbc.co.uk

	marc
	emmelmann
	
	x
	tu berlin
	emmelmann@ieee.org

	darwin
	engwer
	x
	x
	nortel networks
	dengwer@nortel.com

	vinko
	erceg
	x
	x
	broadcom
	verceg@broadcom.com

	lars
	falk
	
	x
	telia sonera
	lars.p.falk@teliasonera.com

	stefan
	fechtel
	x
	x
	infineon ag
	stefan.fechtel@infineon.com

	paul
	feinberg
	x
	x
	sony
	paul.feinburg@am.sony.com

	wayne
	fisher
	
	x
	arinc
	wfisher@arinc.com

	makoto
	fujinami
	x
	x
	nec
	m-fujinami@ab.jp.nec.com

	andrea
	goldsmith
	
	x
	quantenna comm.
	andrea@quantenna.com

	mark
	grodzinsky
	x
	
	wilocity
	mark.grodzinsky@wilocity.com

	james
	gross
	
	x
	tu berlin
	gross@tjn.tu-berlin.de

	chris
	hansen
	x
	
	broadcom
	chansen@broadcom.com

	brian
	hart
	x
	x
	cisco systems
	brianh@cisco.com

	vegard
	hassel
	
	x
	telenor
	vegard.hassel@telenor.com

	myron
	hattig
	x
	x
	intel
	myron.hattig@intel.com

	garth
	hillman
	
	x
	amd
	garth.hillman@amd.com

	jiyoung
	huh
	x
	
	lg electronics
	jyhuh@lge.com

	yasuhiko
	inoue
	x
	x
	ntt
	yinoue@ansl.ntt.co.jp

	hongseok
	jeon
	
	x
	etri
	heonhs@etri.re.kr

	jari
	jokela
	
	x
	nokia
	jari.jokola@nokia.com

	padam
	kafle
	
	x
	nokia
	padam.kafla@nokia.com

	naveen k
	kakani
	x
	x
	nokia
	naveen.kakani@nokia.com

	yasunao
	katayama
	x
	
	ibm
	yasunaok@jp.ibm.com

	masato
	kato
	
	x
	buffalo
	mkato@meleoinc.co.jp

	john
	ketchum
	x
	
	qualcomm inc.
	johnk@qualcomm.com

	kyeongpyo
	kim
	
	x
	etri
	kpkim@etri.re.kr

	dukhyun
	kim
	x
	x
	samsung
	d69.kim@samsung.com

	youngsoo
	kim
	x
	x
	samsung
	kimyoungsoo@samsung.com

	jae myon
	kim
	
	x
	samsung
	jae.kim@samsung.com

	jaehwa
	kim
	
	x
	samsung electronics
	jeff.kim@samsung.com

	takaaki
	kishigami
	
	x
	panasonic
	kishigami.takaaki@jp.panasonic.com

	bruce
	kraemer
	
	x
	marvell
	bkraemer@marvell.com

	thomas
	kurihara
	
	x
	TKstds Management
	tkstds@mindspring.com

	jeremy
	landt
	
	x
	transcore
	jerry.landt@transcore.com

	joe
	lauer
	x
	x
	broadcom
	jlauer@broadcom.com

	jae young
	lee
	x
	
	lg electronics
	remy0419@lge.com

	scott s.
	lee
	
	x
	samsung electronics
	scott.s.lee@samsung.com

	wooyong
	lee
	
	x
	etri
	wylee@etri.re.kr

	gregory
	lerner
	
	x
	texas instruments
	greg@ti.com

	joseph
	levy
	x
	x
	interdigital communication llc
	joseph.levy@interdigital.com

	sheung
	li
	x
	
	sibeam
	sli@sibeam.com

	paul
	lin
	
	x
	ralink
	paul_lin@ralinktech.com.tw

	michael
	livshitz
	
	x
	metalink
	mlivshitz@mtek.com

	taisuke
	matsumoto
	
	x
	panasonic
	matsumoto.taisuke@jp.panasonic.jp

	klaus
	meyer
	
	x
	atmel
	klaus.meyer@atmel.com

	hidekazu
	miyoshi
	x
	
	sumitomo electric
	miyoshi-hidekazu@sei.co.jp

	fanny
	mlinarsky
	
	x
	octoscope
	fm@octoscope.com

	yukimasa
	nagai
	x
	
	mitsubishi electric
	nagai.yukimasa@ds.mitsubishi.electric.co.jp

	kengo
	nagata
	x
	
	ntt
	nagata.kengo@lab.ntt.co.jp

	saishankar
	nandagopalar
	x
	
	broadcom
	nsai@broadcom.com

	satoshi
	oyama
	
	x
	hitachi
	satoshi.oyama.25@hitachi.com

	minyoung
	park
	x
	x
	intel
	minyoung.park@intel.com

	janath
	peiris
	
	x
	atheros communications
	bpeiris@atheros.com

	richard
	roberts
	x
	
	intel
	richard.d.roberts@intel.com

	zoltan
	safar
	x
	x
	samsung
	zoltan.safar@samsung.com

	don
	schultz
	x
	x
	boeing
	donald.w.schultz@boeing.com

	shusaka
	shimada
	x
	x
	yokogawa co.
	shusaku@ieee.org

	harkirat
	singh
	x
	x
	samsung electronics
	har.singh@samsung.com

	matt
	smith
	
	x
	atheros
	matt@atheros.com

	jim ho
	son
	x
	
	lg electronics
	jhsohn@lge.com

	a p
	stephens
	x
	
	intel
	adrian.p.stephens@intel.com

	hyung sik
	suh
	
	x
	lge
	suh1@lge.com

	jerry
	thrasher
	
	x
	lexmark
	thrasher@lexmark.com

	eric
	tokubo
	
	x
	motorola
	eric.tokubo@motorola.com

	alexander
	tolpin
	x
	
	intel
	alexander.topin@intel.com

	jason
	trachewsky
	x
	
	broadcom
	jat@broadcom.com

	richard
	van nee
	x
	
	qualcomm
	rvannee@qualcomm.com

	allert
	van zelst
	
	x
	qualcomm inc.
	allert@qualcomm.com

	mathieu
	varlet-andre
	x
	
	bt
	mathieu.varlet-andre@bt.com

	prabodh
	varshney
	x
	
	nokia
	prabodh.varshney@nokia.com

	menzo
	wentink
	
	x
	conexant
	menzo.wentink@conexant.com

	frank
	whetten
	x
	x
	boeing
	frank.l.whetten@boeing.com

	akira
	yamada
	x
	x
	ntt-docomo
	yamadaakira@nttdocomo.com

	takeshi
	yamamoto
	
	x
	nec
	t-yamamoto@bu.jp.nec.com

	lily
	yang
	x
	x
	intel corp
	lily.l.yang@intel.com

	james
	yee
	x
	
	mediatek
	james.yee@mediatek.com

	seigi
	yoshida
	
	x
	ntt-mcl, inc
	yoshida@nttmcl.com

	song lin
	young
	x
	x
	sharp labs
	syoung@sharplabs.com

	hongyuan
	zhang
	x
	x
	marvell semiconductor
	hongyuan@marvell.com





Abstract


Minutes of the 802.11 very high throughput study group (VHT SG) meetings during the November 2007 session at Atlanta, GA.














Submission
page 9
Bjorn Berke, Qualcomm

