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Tuesday November 9, 2010
08:00-10:00
· Chair: Clint Chaplin, Samsung Electronics

· November Agenda:  01324r2 

· Call to order

· Review of IEEE Intellectual Property Policy

· Call for essential patents – None were given.
· Meeting Etiquette review.

· Notice of Standing Committee operating rules.
· Approved minutes for the September Session as document 11-10/1138r0.
· The next WNG meeting will be in January.
· Presentations are in order of request.
Bill Carney, OakTree Wireless, 10/1317r1   “L3”,  Update from September presentation

Short review and update 


1120r0 presented in September, “Internet of Things” 


Opening new market for 802.11 


From WNG Minutes 10/1138r0 :  good interest in the topic


This presentation is about where we are headed with this topic  


Problem:   inconsistent implementation of power management features in 802.11 products

Current directions:  ‘Internet of Things’ has unique market requirements


We need to do a better job of managing the power consumption of stations


Need to investigate the prospects in the industry for certification of power management

· Could be similar to what Wi-Fi Alliance (WFA) did with WMM (QoS)

Not concerned now with proposing new technical specifications

But could consolidate inputs that might go back to WFA

Not considering power consumption as an absolute performance requirement 
· Not a power consumption test

· May result in potential best practices 

Calling for follow-up interest: especially if your company is a WFA member

Q:  There is talk about low data rate, but needs clarification – can have overall low data rate that is transmitted in pulses – so we should not imply that there is a low peak rate

A:  As in September, we determined that this is a huge topic – overall we came to conclusion that power consumption issues are a boil the ocean type question.  There are many ways to do that.

Q:  Similar question about broadband  being capable of operating at lower data rates – if transmit in a microsecond and nothing for the rest of the day, then have an overall low data rate 

A:  I would expect a Marketing Requirements Document that would specify how this would be addressed.

A:  Not all of the devices in  an “IoT” network would be constrained – you have a good  point – the total amount of data might be low, but how you get there is open 

Alex Reznik,  InterDigital, 1238r0, “Digital RF Transceiver To Meet Needs of Emerging Spectrum”


How a digital RF transceiver can be made feasible today

Aimed at low rate applications


Primary motivation is expansion of 802.11 scope – new spectrum:  sub 1GHz, 60GHz, 3.6GHz;  11ac MAC enhancements, New regulatory environments (TV bands) 


New challenges cause new approaches in 802.11 


However, RF remains a challenge 

· Ideas have been around for a long time

· But CMOS manufacturing has made these ideas feasible 

Motivation and Goals 

· Process yields around 65nm CMOS makes it feasible

· Goal is to develop a highly flexible digital transceiver, primarily in sub 1GHz bands

· Also spectral mask requirements for TVWS today 

Why digital?  

· Special interest in 802.11 – can support non-contiguous BW aggregation and can meet the stringent spectral mask requirements in emerging  spectra (e.g., TVWS) 

Digital transmitter concept details

· Use highly clocked low pass sigma-delta modulators 

· Implemented not in latest CMOS technology, but only 65nm technology

Can cover whole of TVWS spectrum with two of these channels 

Aggregating multiple bands for Tx 

· Simultaneous Tx over multiple non-adjacent channels while preserving efficiency and spectrum mask performance 

Rx:  Banked ADCs and aggregating multiple bands 

· Multiple ADCs sample the input signal on different phases of the clock 

· Can do a lot of  digital signal processing on the output of this 

· Can do clock and power management efficiently

· Can get simultaneous reception of OFDM waveform with BWs of 5, 10 or 20 MHz in the TV spectrum 

Summary

· Overcomes limitations of analog 

· Lower cost (size and power) radio solution possible

· Enables broadening of 802.11 possibilities

Q:  These are all simulations so far? 

A:  No, have built these

Q:  MSDS – means mega samples?

A:  Yes

Q:  But TVWS has 700 MHz – how sample that in two of these 200-MHz wide? 

A:  Take 16 AtoDs in parallel – can do direct sampling at the carrier in these bandwidths 

Q:  if had higher clock rates then could do with one 

A:  But the challenge is to get achievable clock rates at reasonable  power consumptions 


Admit that these numbers are not as low as single channel, but they are reasonable for commercial application 

Q:  Is that linear?

A:  I am neither the physics nor the fab person here – but the size of the process limits your clock rate 

Q:  What is your equivalent receiver bandwidth for 5 dB? 

A:  Somewhere between 100 and 200 MHz 

Q:  Is this baseband and programmable or fixed?

A:  Baseband and programmable to an extent.  But to conserve power have to do a lot of sophisticated cleanup, but a fairly standard basic design.
Jim Lansford, CSR, 1239r2, Location Awareness 


To see if there are PHY/MAC features that need to be added 


Problem and Market

· Lot of things coming up in which you need to know where you are

· TVWS, 5Ghz and radar, E911, hospitals, asset tracking 

· Location will be *required* for many future 802.11 systems and location services will be a large 802.11 market, even by 2012 

Existing techniques 
· If available: GPS, aGPS/eGPS

· Lots of work on proprietar6 systems 

· Propagating position information around a BSS

Example use cases 

· AP to AP --  one or both may have a known position, and triangulation for other 

· Dual or more antennas could use RF positioning and time of flight 

· Even if no absolute location available, relative position may still be useful

· However TVWS requires absolute position

· AP to Device or vice versa

· If device has GPS

· If AP knows coordinates but device does not

· If both have GPS – can use 11v 

· Device to Device 

· Wi-Fi Direct doesn’t have a fixed AP

· If one device has GPS/aGPS

· If no device has location coordinates

· Still useful for asset management

Next Steps

· Should 802.11 form a Study Group to investigate possible PHY and MAC enhancements 

Q:  You mentioned 11k; also in 11v we have location tracking that allows clients to send information to allow AP to dynamically evaluate

A:  I am asking about those things in addition to 11k, 11u and 11v

Q:  In 11v we support real time location calculation – so triangulation and power attenuation are already defined 

A:  Are there adequate hooks for time of flight, etc?  Uses IEEE 1588? 

Q:  That’s a matter of debate, but assumption is that have a backend system that is connected to multiple APs for multi-lateralization; don’t think it uses 1588 directly. Can send tracking packages periodically. 

A:  In TDoA is there enough information in 11v to allow calculation of that hyperbola

Q:  Think there is sufficient information 

A:  But this requires hardware, since can calculate between APs – 11v doesn’t have hardware in place to do that 
Q:  Depends on level of accuracy you want to achieve; using existing hardware is not an option today

Q:  About asset tracking:  that was one of driving reasons for 11v – 802.l1r ID tags – asset management; those folks were satisfied that we could transfer adequate transfer of information – we tried to do that

A:  So perhaps what I am asking for is a WFA-type certification

Q:  11v is trying to be compatible with 802.1AS, which has finer resolution 

Q:  I think there is a lot of interest in this; is there any way we could have a call for submission on what capabilities we do have right now, for instance how this would work with 1588 and what are the detailed requirements – e.g., is a foot good enough 

A:  one of the questions is how good we can get in dot11 today – if we have agreement on how we are going to do things 

Q:  WNM in Wi-Fi is actively working on this

A:  Know that they are looking at some of these issues 

Q:  11v focused on over-the-air information that would be useful, but did not define algorithms that would be useful – are you looking to define the algorithms that would be used to define the calculation, then you might want to clarify where that would be needed 

A:  What struck me is that there is a lot of dispersed hooks out there, but everyone is still shipping proprietary information

Q:   So it seems the problem is not over the air, but the calculations, which is different from what the MAC needs to do

A:  Good point – perhaps new services 

Q:  Today dot11 services are using higher level services 

A:  Don’t know the answer to whether will always be higher level services 

Q:  If someone does geodesy and comes up with location we have the hooks for doing the measurements and describing the result, but not for going from one to the other.   But this should be left out of scope because it allows for quality of implementation to be paid for, if one wants.  We need to formalize the definition of what is possible.

A:  What can make the market bigger is to build in interoperability to some level, but I agree that we need to leave some issues open for implementation differences.

Q:  Algorithm part mentioned earlier should be out of scope.

A:  But would we improve interoperability more if we defined more than we have defined – do we need more 802.11 enhancements to ensure interoperability? 

Q:  You may need a certain level of precision – but that is outside the scope of 802.11 

A:  Part if issue is triangulating when APs are close together 

Q:  Time of flight plus synchronization plus timestamps are all required – but how many inputs you need is up to the algorithms 

A:  Some timestamp issues are covered in 1588 

Q:  For both transmit power level and timestamps 11v has requirements 

A:  Agree that the RSSI stuff is very loosey goosey – 

Q:  In my view those are the things that 802.11 needs to specify, but 11v is doing that already 

Q:  You don’t have physically sync the clocks

A:   Have to have a deterministic offset

Q:  Look at Annex V in 11v 

Q:  Beamforming angles could be rolled in – are these sufficiently defined in 11n and 11ac to be useful for location determination? 

A:  It is an angle of arrival – the inverse beamforming gives you the angle of arrival ; can be useful for asset tracking in warehouses – this is used today 

Jim Lansford:  think we need to look forward to more presentations in January 

Clint Chaplin:  will set up one session, perhaps two, in January, depending on the announced presentations:  but we will need a bigger room, since we ran out of chairs in this session

· Adjourned for the week at 9:15am 













Submission
page 1
Clint Chaplin

