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MONDAY, 15 NOVEMBER 2004
Session 1 
The task group (TG) chairman, Bob Heile, called the session to order at 2:12 PM

The chairman made the following announcements:  
· MMAC (Multimedia Mobile Access Communication System) Forum is organizing a Task force for interference for UWB – asking for 

Call for contributions:
	
	
	Contribution Presentation Worksheet
	
	

	Item
	Name
	Doc title
	Ref
	Time

	
	
	
	
	

	1 
	WELBORN
	Extended CSM
	341 
	30 

	2 
	ZHANG
	SSA pulse waveform
	499 
	30 

	3 
	CHOI
	Implementation of verterbi decoder
	467 
	20 

	4 
	GAFFNEY
	Performance of MB OFDM in fading channel
	484 
	30 

	5 
	CORRAL
	Multi-band OFDM Interference on In-band QPSK…
	451 
	45 

	6 
	LARSSON
	Impact of MB-OFDM and DS-UWB interference…
	609 
	35 

	7 
	BARR
	FCC waiver request overview
	624 
	30 

	8 
	MCLAUGHLIN
	DS-UWB simulation results
	483 
	30 

	9 
	AIELLO
	Facts and misconceptions about MBOA waiver request
	627 
	30 

	TOTAL
	 
	 
	280 


The chair asked for approval of the agenda document 15-04-0577-04-003a; John Barr made a motion to accept the agenda and Ian Gifford seconded it. The agenda was approved by unanimous consent.
The chair then asked for approval of the minutes document 15-04-0497-04-003a  
Motion to accept the minutes was from Ian Gifford, seconded by Ian Gifford. The minutes were then approved by unanimous consent.
Matthew Shoemake started the discussion on no vote comments received stating that the following presentations are in document:  15-04-0641-00-003a
Joy Kelly then covered the following points from document 15-04-0641-00-003a:

· Overview of FCC Compliance / Interference 

· Summary of main opposing comments & claims

· MB-OFDM will increase the potential for interference
· Not true, as will be shown here

· Granting the Waiver will give MB-OFDM an unfair advantage (increased range) relative to other UWB technologies
· Not true, even by opposer’s claims

· Waiver will ‘open the door’ to other systems seeking relief from the rules
· Scope of Waiver is narrow and does not impact most of the FCC rules

· FCC should wait for more data and delay making a ruling
· Reply comments provide comprehensive data; no new information will come from more tests on the 3-band MB-OFDM waveforms

· Waiver is not in the public interest and will negatively impact small businesses
· MBOA SIG represents 170+ companies, including many small start-ups

· MBOA technical justification is filled with errors 
· Inclusion of WGN in comparisons ‘masks’ MB-OFDM interference potential
· Thermal noise and other interference sources are a reality

· Wrong BER operating point
· BER criterion based on quasi-error free performance

· Field measurements are invalid 

· Same position and separation distance tests are valid and reflect real systems
· Simulations results are wrong because they included noise
· Noise is a reality and simulation results are supported by lab and field measurements
· APD analysis is erroneous
· Shown to be technically accurate using NTIA code

· Summary of technical points

· No greater interference than systems allowed by FCC rules

· Bandwidth of information-carrying tones is 503.25 MHz

· MB-OFDM technology advantages

· Band switching (the multi-band concept) 

· OFDM advantages

· Spectrum flexibility will be necessary to enable worldwide interoperability and to adapt to future spectrum allocations
· No greater interference:

· C-band satellites

· 802.11a devices

·  Other UWB devices

· No risk of aggregation
· MBOA C-band Satellite field test results
· Same Position Testing
· Safe Distance Tests

· Interference to 802.11a
· Test Set-up for Interference Measurements to 802.11a

· Test Description

· Measurement results

· Example BER results for 802.11a comparing MB-OFDM & AWGN

· 802.11a AGC Performance in the Presence of MB-OFDM Transmission
· 802.11a Packet Detection & AGC Performance in Presence of AWGN & MB-OFDM Interference
· MB-OFDM Interference Impacts to 802.11a Systems:  Conclusions

· Measurement results already presented to this IEEE body confirm that:

· MB-OFDM signal and AWGN have similar interference impact to IEEE802.11a receiver

· MB-OFDM signal does not adversely affect packet detection and AGC convergence performance of IEEE802.11a devices

· Opponents’ Claims regarding MB-OFDM Interference to other UWB systems

· Freescale states (4.4.2, p. 23 of “Technical Analysis …”): ‘Other UWB receivers will be injured by the MB-OFDM emissions at least as much and often more than all the other victim systems since their bandwidths are so similar.  While on its face, one would expect the 6dB higher emission limits to single out MB-OFDM devices for a 2X range advantage, the actual outcome is even worse. The noise floor of all other UWB devices would be raised far more by MB-OFDM devices than other classes of UWB devices.’

· Pulse-Link states in Section III of their “Comments …” : ‘Granting the waiver would allow the MBOA radio to more successfully jam the DS-UWB radio since it will be allowed an increase of power in band.’

· TimeDerivative states: ‘This additional power poses a significant additional risk to other UWB communications equipment.’

· No evidence has been shown to support these claims.

· Reality: MB-OFDM Interference to other UWB systems

· On the contrary, consider the following example: 

· Assume an MB-OFDM signal which occupies a total bandwidth of 3*528 = 1584 MHz 

· peak power spectral density (PSD) during the OFDM symbol ‘on’ time is 5.8 dB above average PSD
· occupied bandwidth of one symbol is ~500 MHz.  

· Evaluate interference experienced due to this signal by an impulse radio system occupying the same total bandwidth of 1584 MHz (for comparison, Freescale’s proposed DS-UWB system defines impulse radio modulation using impulses of bandwidth 1320 MHz and a PRF of 220 MHz to deliver a data rate of 110 Mbps.).
· Assume interference much higher than system noise.
· At any given instant, one 500 MHz portion of impulse radio’s occupied band is impacted by an MB-OFDM symbol 

· Impulse radio receiver matched filter integrates all interference power over the full bandwidth of 1584 MHz.

· Thus, the total instantaneous interferer power[1] at the output of a 1584 MHz matched filter is 

· IMB-OFDM = (-41.3 + 5.8) dBm/MHz + 10*log10(500) MHz = -8.5 dBm

· [1] Instantaneous interference power refers to the maximum interference power to be expected while the interference source is active or ‘on’.

· total instantaneous interferer power at the matched filter output from another impulse UWB radio system occupying the same 1584 MHz bandwidth would be

· IDS-UWB = (-41.3) + 10*log10(1584) =  -9.3 dBm

· MB-OFDM system offers at worst 0.8 dB higher potential interference in this example  

· Furthermore, if we consider a more realistic set of conditions, this modest impact would be reduced still further.

· including system noise in addition to the interference

· Accounting for target DS-UWB system FEC protection

· MB-OFDM systems will not increase aggregate interference levels
· No greater interference:
· Comparisons of various UWB waveforms impact to a generic wideband DVB receiver
· Victim Receiver

· BER Criterion for Digital Video

· Fundamental assumptions:
What is the right BER criterion?

· Fundamental assumptions: System Noise must be considered in the analysis

· Noiseless 7/8-Rate Coded Results

· Impulsive Interference and FEC

· ¾-rate Coded Results (with noise)

· ½-rate Coded Results (with noise)

· LAB Measurement Results

· Results show that the order of interference impact starting with most benign is:
· AWGN

· 3MHz PRF impulses
· Cyclic Prefix MB-OFDM
· Zero Prefix    MB-OFDM
· 1MHz PRF impulses

· Conclusions on Interference Impact on Wideband DVB Receiver

· Under realistic, worst-case scenarios, MB-OFDM produces consistently less interference than a class of impulse radios already allowed by the rules

· No greater interference: 
APD Analysis

· Variation with I/Nsys ratio

· Variation with Victim Rx BW

· Summary of APD results

· APD analysis is correct and verified using NTIA code

· APD results for various receiver bandwidths and different TFI codes provided in back-up slides for more information
· In bandwidths of 4MHz or less, the MB-OFDM waveforms are nearly identical to an ideal AWGN source for any given probability.
· For large bandwidths, the APDs are almost identical regardless of which TFI code is used (1,2,3,1,2,3 or 1,1,3,3,2,2).

· MB-OFDM Power Levels

· MB-OFDM Bandwidth

· MB-OFDM Technology Advantages for Coexistence with Existing & Future Services

· Benefits of MB-OFDM Systems

· Coexistence Benefits of MB-OFDM Systems 

· No other UWB technology can achieve the level of spectrum flexibility provided by MB-OFDM and still meet stringent market requirements (low cost, complexity, power consumption)
The session recessed at  3:31 PM
Session 2  

The task group (TG) chairman, Bob Heile, called the session to order at 4:02 PM

Questions on Joy Kelly’s presentation covered the following points:

Answered by Joy Kelly and Charles Razzell:
· Publicly available documents from FCC
· APD analysis and characteristics of a particular receiver/victim
· NTIA – APD plots & bit error rate

· MB-OFDM Interference

· Average-Power Compliance – exact measurement
· Out of band emissions

· Measurement of interference with C-Band systems

· Satellite Industry approval

· Opponents reference – commentors
· Filing to FCC – Oct. 21, 2004, perhaps the group could have seen this sooner, and are publicly available

· Document 268r4 vs. document 493r1 – what document will be referring to during confirmation – 493r1 was an updated document built from 268r4 vs. MBOA
· MBOA v1.0 spec. – not part of IEEE

· Coexistence and the spectral density – spectrum shaping presented by TI at an invited conference – using software or digital hardware 

· Software defined radio possibility,  If the current FCC regulations do not allow this – how will we proceed?  If deployed today 500Mhz bandwidth is required. Such flexibility is attractive.
· Scope of waiver – wave form specified is a three band waveform, it affects the measurement procedures – see the filing attachments A, B, & C
· AWGN Power Interference – measurement outside of MBOA

· Peak power limit – 1 Mhz reference
· Dropping tones is not a good and the best methods might be sub-gigahertz, both proposals need to understand coexistence
· Interleaving 3 bands sequenced in time provides 1.5 GHz spectrum use for improved diversity relative to not shifting

· Notching – out of band emissions
Matthew Shoemake then presented the following points from document 15-04-0641-00-003a:
· Support of 15.3 MAC

· The MultiBand OFDM PHY proposal is designed to work with the IEEE 802.15.3 MAC

· The proposers of the MB-OFDM solution are not aware of any issues that would prohibit operation of the MB-OFDM PHY with the IEEE 802.15.3 MAC

· If the commenter has specific technical concerns about interface of the MB-OFDM proposal to the IEEE 802.15.3 MAC, those detailed comments are solicited

· There’s a different MAC

· IEEE can not control external organizations nor should that be our goal

· The goal of IEEE 802.15.3a is to help organizations and companies by setting standards, not to force anything upon them

· The existence of multiple MACs should not be a distraction to the IEEE 802.15.3a deliberations

· IEEE 802.15.3a can do a service to the industry by confirming a new PHY standard
· WiMedia Certification

· The success of a standard often depends on interoperability testing and certification

· The IEEE 802 Standards body has abdicated responsibility for testing and certifying compliance of products

· Given that, there is no direct control over organizations such as Wi-Fi, DOCSIS, WiMedia, WiMAX, UNH, etc.

· IEEE standards are intended to help companies and the population as a whole including organizations like WiMedia

· The IEEE should be supportive and appreciative of external organizations that test and certify IEEE standards based products
Questions were answered on the following points:

· Standards organizations outside the IEEE  

· WiMedia – trying to look at the actual applications and made a choice outside of  IEEE – 
· Different MAC – discussion was cut off

The chair reminded the group that outside organizations have nothing to do with IEEE decisions and that we are making decisions on the technical achievement and merit of meeting the PAR. 

· Including reply document with current proposal – how do we deal with comments?
· Regulations are not in place yet.

· IEEE 802.15.3a Phy standard will work with 15.3 MAC, if it works with other MACS it is not important here

· Possible multi – phy

· Premises behind comments on 802.15.3 MAC questions – alternate physical layers, is there any problem behind choosing a solution based on working with inside IEEE and outside IEEE.

· Alternative – MBOA MAC merged into IEEE

Joe Decuir then presented the following points on location awareness document 15-04-0641-00-003a:

· Ranging and Location Awareness

· MB-OFDM must have a clear, satisfactory solution to solve the location awareness problem. 

· MB-OFDM proposal is lacking in acceptable location awareness functionality.
· MB-OFDM PHY supports range measurements

· Ranging is one-dimensional location awareness

· The MB-UWB PHY supports ranging using Two Way Time Transfer algorithm (TWTT, 15-04-0050-00-003a)  

· PHY resources are described in 1.7 of 15-04-0493-00-003a
· minimum resolution in the order of 60cm 
· optional capabilities in the order of 7cm

· The corresponding MAC resources are beyond the scope of TG3a.
· see 15-04-0573-00-004a-two-way-time-transfer-based ranging.ppt for an overview, as contributed to TG4a ranging subcommittee

· Applications and 2-3 dimensional location awareness are above the MAC. 
· see 15-04-0300-00-004a-ranging-rf-signature-and-adaptability.doc

· The MB-UWB PHY ranging support is only a part of location awareness.

· 802.15 TG3a has seen very little location awareness work.

· 802.15 TG4a is actively studying location awareness
· see 15-04-0581-05-004a-ranging-subcommittee-report

· Their consensus: location awareness transcends the PHY.
· It is unrealistic for the PHY layer to construct or maintain 2 or 3 dimensional models of a device location.
· Ranging and/or angle-of-arrival measurements are within the scope of the PHY (and MAC).

· They have studied several algorithms; no choice have been made.

· TWTT uses minimal additional hardware
· Angle-of-arrival requires multiple antennas

Questions were answered by Joe Decuir on:
· Precise ranging – resolving multipath
· What constitutes acceptable
· Detail on implementation
The session recessed at  5:55 PM

TUESDAY, 16 NOVEMBER 2004

Session 3 

The TG chairman, Bob Heile, called the session to order at AM

The session recessed at AM

Session 4 

The TG chairman, Bob Heile, called the session to order at PM

The session recessed at PM

WEDNESDAY, 17 NOVEMBER 2004
Session 5 

The TG chairman, Bob Heile, called the session to order at AM
The session recessed at AM

Session 6
The TG chairman, Bob Heile, called the session to order at  PM

The session recessed at PM
Session 7
The TG chairman, Bob Heile, called the session to order at  PM

The session recessed at PM

THURSDAY, 18 NOVEMBER 2004
Session 8
The TG chairman, Bob Heile, called the session to order at AM

The session recessed at AM

Session 9 

The TG chairman, Bob Heile, called the session to order at  PM

The meeting adjourned at PM[image: image1.png]
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