September 2006

doc.: IEEE 802.22-06/0161r3

IEEE P802.22
Wireless RANs

Geolocation Tiger Team Teleconference Minutes

Date:  2006-09-08

Author(s):

Name
Company
Address
Phone
email

Winston Caldwell
FOX
10201 W. Pico Blvd.

Los Angeles, CA 90064
310-369-4367
Winston.caldwell@fox.com










Geolocation Conference Call Minutes
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2.0 August 18, 2006

This was the first teleconference of the newly formed Geolocation Tiger Team.

The meeting started by taking attendance.

Next we began reviewing the initial revision of the geolocation development document which, at this point, has no document number (22-06-xxxx-00-0000_geolocation_development.doc).

Carlos mentioned an additional reference to geolocation as stated in section 15.1.1.5.  The reference states that “... if the proposed WRAN system has indisputable knowledge of the geographic location of the television stations transmitter which has been detected ...” the WRAN system may not need to worry about disallowed interference potential to that TV service.  This reference will be added to the document under section 2.0.

An additional question was added to the geolocation development document asking whether is should be a requirement for a CPE to not be allowed to perform normal transmissions if the WRAN system cannot determine the CPE's location.

Peter stated that the device cannot transmit unless it has been authorized by the base station.

Carl reviewed the typical cold start procedures for the CPE.  The BS must communicate what channels are available.  The CPE must request association with the BS.  The CPE attempts to sense for an incumbent. If an incumbent is detected above a certain threshold, it should not be allowed to associate.  The location of a CPE could be determined through the customer's registration process.  The customer selects a BS with which to associate and the BS attempts to determine the CPE's location.  The customer inputs credit card information.  Short transmissions that might not overrun the inter leaver should be allowed to determine the CPE's location and allow the CPE to associate with the BS.

Dan asked what the current laws are and if any other standards bodies are dealing with this already.

Carl stated that 802.22 is the first venture into developing cognitive radio.

Peter referred to two other unlicensed systems where one system could determine where equipment is installed while the other asynchronous system had no means to determine position.

Carl stated that it might be necessary to tell the BS where the CPE is located with brief transmissions to determine whether that CPE can transmit.

Jerry mentioned that one might not rely upon people's honesty to register their CPE using their true address.

Carl stated that it might be possible for the credit card companies to help verify if the registered address is correct.  The potential for dishonesty is not likely.  GPS might require additional hardware.

Additional discussion on Software GPS as a solution to possibly avoid an additional processor occurred.

Dan asked about the access to the e911 database through a phone land line.

Carl stated that we might not have access to the e911 database.

Dan offered to investigate.

Carl mentioned that the group should decide whether a GPS is of enough benefit and to consider the trade-offs with including a GPS in the system.

Dan felt that a location awareness should be a requirement for the CPE to perform normal transmission.

Jerry stated that the CPE might not need to send geolocation information all the time.

Discussion on the possible need for Datum conversion between NAD 27 and NAD 83 occurred.

3.0 August 25, 2006

The teleconference began with attendance.

The minutes from the prior week were approved.

Next we began reviewing document 22-06-0159-02-0000_geolocation_development.doc.

Ranging:

Carlos helped to interpret the ranging application referenced in the v0.1 Draft Standard.  He stated that the current thought is that 802.22 will adopt the ranging technique from 802.16.  The technique is partially described in the 802.16 draft in section 6.15.5.  The draft references 802.16 presentation document number 67.  The ranging technique uses the timing difference between itself and the CPE's and propagation delays.

Requirement to have accurate location information for a CPE to perform normal transmissions:

Steve S asked if we were considering an automatic technique, such as GPS, or a manual technique, such as customers typing in their address as registration.

Peter mentioned that if there was a power cut, the information in the CPE will remain for a time.  That time should be less than 24 hours.  If someone were to move houses and possibly from outside the contour to inside the contour, it would be quite a problem.  The CPE would be a rogue device.  The address or the lat/lon must be put into the database.

Steve S asked if it was the intent to specify one technique in the standard or specify a set of techniques.

Carlos mentioned the DFS table with parameters.  There are channel setup time and opening transmission time requirements.  These requirements define how much a CPE can transmit in order to associate.  Location information does not affect these timing numbers.

Peter stated that the CPE should not associate with the BS if the system does not know where the CPE is located.

Bill stated that perhaps the decision of whether the CPE should attempt to associate should be made locally, at the CPE.  Perhaps by a local attempt to verify address entry through geo-coding.

Steve S mentioned that the system may not need to require that all CPE locations are known if a channel is available where a potentially affected incumbent station is located substantially far away.

Noise-Limited Contour:

Steve S stated that it is not only important to accurately locate the noise-limited contour but also to accurately locate the keep-out region.

FCC Database:

Peter stated that Kelly had indicated that the NAB has a database which may be more correct and complete.

Steve S asked how the items discussed for the database will be incorporated into the standard.

Contour Polygons:

Peter said that in past work county boundaries were used for a quick look-up.

Bill talked about a website web.antenna.org sponsored by CEA that suggests to customers which antennas can be used to pick up over-the-air TV transmissions.

Peter has tried the website previously.  The number of antennas returned was huge.

Bill went on to suggest that web.antenna.org has the ability to determine the location of the customer in relation to over-the-air transmitters.

Position Precision:

Soo-Yung pointed out that there should be a differentiation between the position precision required to accomplish the applications intended for the system and the position precision achievable by the geolocation technique used, whether by GPS or by propagation model.

4.0 September 1, 2006

Last week's minutes were approved.

Next we discussed the new additions in the geolocation development document.

Ranging:

Gerald thought that we could not only consider how geolocation would help accomplishing TPC and adaptive modulation but also consider how ranging techniques would assist in geolocation.  By using the ranging technique, the information might be available to perform geolocation without the need for an external means, such as GPS. 

Steve S mentioned that there is a need to measure time delay when using OFDM.  Multipath conditions affect time delay while signal losses through buildings or terrain do not.

Ivan said that there are triangulation techniques to determine location through the MAC without additional hardware.  Accuracy might vary depending on frequency.  Triangulation techniques can have cm accuracy at 800 Mhz.

Steve S pointed out that ranging only gives distance not angle.

Ivan stated that triangulation can probably give sub-meter resolution.

Bill asked what the resolution requirement is.

Gerald stated there is a 10 m separation requirement between CPE and DTV receiver.  We need to know if there is a CPE there or not.

Bill pointed out that knowing our position tells us nothing about the DTV receiver.

Gerald stated that the keep-out is relative to the DTV transmitter.

Bill again noted that the separation distance between CPE and TV receiver is not relevant to choosing a position accuracy.

Ivan stated that if we are a few 100 m off it probably wouldn't matter.  The system needs to determine if a CPE is moving.  A 10 m accuracy should be fine.

Bill said that we need a methodology to come up with a minimum resolution.  Protecting the microphone is most the most challenging for keep-out or power control.

Gerald said that we should determine a precision requirement for microphone detection.

Bill stated that the microphones operate with a 100 m keep-out distance.  1 km may be enough.  100 m precision means extra fudge-factor.

Gerald stated that if the keep-out areas are a matter of a few km, an order of magnitude would be a matter of a few meters.  We are technically capable because this precision seems to be possible.

Bill mentioned that we should develop a more precise methodology.

Steve S stated that a precision of 10 m is not necessarily trivial.

Bill pointed out that we need to start with some facts.

Ivan said that the only real requirement for geolocation is to confirm that the installation.  Therefore 100 m is plenty precise.

Bill agreed that 100 m is fine.

Ivan said that it should be first made clear what geolocation will be used to accomplish.

Gerald reviewed his idea where an operator has map on the wall with markers representing the locations of the CPEs so that he can make important operation decisions based on their location.

Bill said that the system should know where the CPE is through the installation.  Geolocation should be used to confirm that it is there and that it is still there.

Gerald agreed that the accuracy  of geolocation will be used to confirm.

Ivan said that the antenna and the device might have additional cable lengths which might add to the time delay.

Gerald said that the customer could be required to provide the location of antenna.

Bill felt that the customer would not be able to give you much information of the offset of antenna and receiver.  Depending on what requirements result in the Recommended Practice visual verification might be used.

Gerald proposed to check the implications of a 10 m and 100 m accuracy and compare.

Minimum position precision:

Steve S said that the specification might need an addition dimension of height (3D).  He suggested to write an equation based on Xo, Yo, Zo.  These dimensional requirements might need to be considered each separately.

Bill pointed out that the requirements for distance might be more easily met compared to angular.

Gerald said that it might be unreasonable to specify a vertical requirement.

Steve S added that we might want only to specify distance and angle.

Minimum update time:

Ivan felt that the requirement should be stated in terms of seconds as opposed to hours.

Gerald felt that it should be cut in between to state the requirement in terms of minutes.

Ivan said that it might be more appropriate to state the requirements in terms of seconds to protect microphone operation.  The possible goals to be accomplished through geolocation, such as e911 and microphone protection, should be more clearly specified.

Soo-Yung said that the major application is the services.  The microphone does move.

Gerald pointed out that the microphone receiver is not moving.  Therefore, we can assume that the microphones are not moving.

Soo-Yung stated that the system needs to know the location of the CPEs.

Gerald felt that if the CPEs move the system should raise a flag.

Soo-Yung stated that the precision requirement should be stated in terms of probability or CEP.  The system can know 3D location using a GPS by capturing signals from 4 or 5 satellites.

Ivan stated that the system may not need that degree of precision.

Gerald said that the Z dimension should probably be handled differently than X and Y.  The system just needs to know if the sense/transmit antenna is less than 10 m AGL.

Soo-Yung pointed out that with a good database the system can know the ground level.

Transmission prohibition:

Gerald agrees with the transmission prohibition requirements for CPE's operating co- or adjacent channel.  However, the EIRP profile is the limiting feature to protect incumbent services from other channel offsets, as opposed to a keep-out distance.  Anything required for the MAC and PHY for the system to operate correctly belongs in the base standard.  If the CPE needs to make an automatic decision, that decision description requirement should be included in the base standard.

Ivan stated that any requirement that is necessary to facilitate nodes to intercommunicate and interoperate belongs in the base standard.

Steve S believed that installation and deployment is reserved for Recommended Practice.

Gerald felt that some parts of operation should be included in RP.

Steve S said that we might need to have this discussion at the next meeting.

Gerald said that accessing a database is operation and it should be in RP.  A base standard in necessary to build the car and a RP is necessary to drive a car.  One of the two pieces of the standard will not properly work without the other.

5.0 September 8, 2006

Contour Polygons:
Gerald asked if broadcasters would prefer to use the DMA or the contour to indicate who is protected.  To determine the percentage of the population protected the contour could be overlayed over the DMA.

Jerry stated that stations do not care what is outside of the DMA.  There are customers outside of the DMA viewing a TV service.
Gerald said that 802.22 are newcomers.  The viewer needs to be defined.

Ivan asked whether these polygons take into account the directivity of the victim 

receiver's gain.  WRAN operation in an area should not be condemned in order to protect a viewer located substantially away from the transmitter using a high-gain antenna.

Gerald said that it needs to be determined if the person is afforded protection.  Then a determination should be done to determine the interference implications.  The two should be kept separate.  1. The contour determines if the viewer is entitled to protection.  2. If protected, interference analysis is to be determined.  He stated that he prefers the contour database.  If the contour is known then the viewership within the contour is what is to be protected.

Ivan talked about a method to plot out power level versus position using the known location of the CPEs, the known location of the BS,  and the known coordinates of the polygon.  This could be done for every location of a transmitter.
Gerald added that the keep-out distance calculations could be used.

Ivan surmised that this technique could solve the hidden node problem.

Geolocation Requirements:

Steve S said that the equations do not appear clearly in Windows.

Gerald recommended that they be reproduced using the text editor.  He recognized that the Cartesian coordinates had been translated into polar coordinates.  The door may need to be left open for Cartesian coordinates.

Ivan stated that a clear Cartesian description could be coming from Washington.

Bill thought that it would be difficult for the system to be able to measure the height of the antenna.  Operator could  determine z.  The apparent requirement to measure z may be difficult by the system but could be done by the operator.  The requirement may need to be stated as though the operator needs to determine the height of the antenna.

Gerald agreed that z could be handled by the operator.  The system geolocation requirement should be kept to 2-D.

Bill states that the operator could also confirm the fulfilment of the z requirement.

Ivan pointed out that the CPE would have to know the terrain height to determine z AGL.

Gerald felt that the z direction could be taken into consideration by additional keep-out distance.

Bill reiterated that a system requirement to know z could be a challenge.

Ivan stated that the RP cannot be responsible for requirements.

Bill mentioned that 802.22 has been working to come up with ideas to give some teeth to the RP.

Ivan pointed out that the 802.3 & 802.5 standards include physical connectors requirements.  The antenna is our connector to the medium in the wireless world as a physical connector is the access to the medium in the LAN world.
Bill said that a physical connector is verifiable for the equipment manufacturer.  The certification cannot verify height.

Ivan said that 802.3 required the user to stay in compliance with the standard.

Bill felt that the consumer should be left to abide by FCC regulations.  The consumer realm should be separate from the the standards realm.

Ivan said that some parts of the standard do not need to be certified.

Probability:
Gerald said that CEP formalizes the horizontal requirements for the geolocation requirements.

Ivan warned that one should be careful with CEP.  CEP is more complicated than currently stated.

Gerald added that the vertical direction is a different beast.

Ivan said that a z measurement is very fuzzy.

Ivan stated that coming out to the Melbourne meeting with an agreement on the position requirement numbers would be a great accomplishment.

Gerald felt that we need to examine the requirements to be able to perform e911.
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