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	Abstract
	We propose modifying the current 802.22 Geolocation standards by adding roundtrip ranging. This document contains input to develop the PAR and five associated criteria.
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PAR FORM (DRAFT)

	PAR Request Date: TBD

	PAR Approval Date : TBD

	PAR Signature Page on File:

	Type of Project: Amendment to IEEE Standard 


	1.1 Project Number: TBD

	1.2 Type of Document: Amendment

	1.3 Life Cycle: TBD


	2.1 Title of Standard:

Amendment to IEEE Standard for Wireless RAN - Part 22: Geolocation.


	3.1 Name of Working Group: Geolocation Working Group

Contact information for Working Group Chair 
Apurva Mody 
Email:apurv.mody@ieee.org
Working Group Vice Chair:


	3.2 Sponsoring Society and Committee: Wireless WRAN 
Contact information for Sponsor Chair: 
Apurva Mody 
Email:apurva.mody@ieee.org 
Contact information for Standards Representative:


	4.1 Type of Ballot: TBD

	4.2 Expected Date of Submission for Initial Sponsor Ballot: TBD

	4.3 Projected Completion Date for Submittal to RevCom: TBD


	5.1 Approximate number of people expected to work on this project: TBD

	5.2 Scope of Proposed Standard:
This amendment specifies enhancements to the most recently approved version of the IEEE 802.22 Geolocation Standard. This amendment will add techniques to increase the robustness of indoor geo-location capabilities.  It will make no PHY changes and will have no impact on hardware.  

	5.3 Is the completion of this standard is dependent upon the completion of another standard: No 
If yes, please explain:

	5.4 Purpose of Proposed Standard: 

This amendment enhances the geolocation capability defined by IEEE Standard 802.22.  

	5.55.5 Need for the Project: 

The FCC requires that the geographic coordinates of fixed TVBD and personal/portable shall be determined to an accuracy of +/-50 meters.  Furthermore, there is significant demand in the public safety, commercial and consumer markets for more accurate location, particularly indoors and in urban canyons.  This project broadens the available techniques for geolocation capability, facilitating a wide variety of applications for broad markets. It will enhance indoor location functionality while meeting FCC requirements without adding any addition cost to the hardware or increase deployment complexity.



	5.6 Stakeholders for the Standard: 

Semiconductor manufacturers, network equipment manufacturers, mobile and wireless device manufacturers, network operators, utility companies, government agencies (e.g. US Department of Homeland Security, Department of Defense and the Federal Aviation Administration, state and local public safety organizations), and non-government agencies with equivalent interest.


	Intellectual Property
6.1.a. Has the IEEE-SA policy on intellectual property been presented to those responsible for preparing/submitting this PAR prior to the PAR submittal to the IEEE-SA Standards Board? 
If yes, state date: 
If no, please explain: 
6.1.b. Is the Sponsor aware of any copyright permissions needed for this project? 
If yes, please explain: 
6.1.c. Is the Sponsor aware of possible registration activity related to this project? 
If yes, please explain:


	7.1 Are there other standards or projects with a similar scope? 
Explanation: 

Not to our knowledge.

Sponsor Organization: 
Project/Standard Number:
Project/Standard Date:
Project/Standard Title:

	7.2 International Standards Activities 
a. Adoptions 
 Is there potential for this standard to be adopted by another organization? Do not know at this time
 Organization: 
 Technical Committee Name: 
 Technical Committee Number: 
 Contact person Name: 
 Contact Phone: 
 Contact Email:
b. Joint Development 
 Is it the intent to develop this document jointly with another organization? No
 Organization: 
 Technical Committee Name: 
 Technical Committee Number: 
 Contact person Name: 
 Contact Phone: 
 Contact Email: 
c. Harmonization 
Are you aware of another organization that may be interested in portions of this document in their standardization development efforts? Do not know at this time
 Organization: 
 Technical Committee Name: 
 Technical Committee Number: 
 Contact person Name: 
 Contact Phone: 
 Contact Email: 


	8.1 Additional Explanatory Notes:




FIVE CRITERIA

Broad Market Potential

A standards project authorized by IEEE 802 shall have a broad market potential. Specifically, it shall have the

potential for:

a) Broad sets of applicability.

b) Multiple vendors and numerous users.

c) Balanced costs (LAN versus attached stations).
a) There is significant demand in the public safety, commercial and consumer markets for more accurate location, particularly for indoor and urban canyon environments.  As such, the proposed amendment will enable the development of a whole host of applications for these markets.  Furthermore, any deployment of TVBD requires that the geographic coordinates of a fixed TVBD and personal/portable shall be determined to an accuracy of +/- 50 meters.   Accurate location, especially indoors, becomes a critical component of any TVBD deployment.
b) Due to the market demand in the broad categories listed above, there are multiple vendors that have interest in offering enhanced location functionality to their end-users.   Example of target end-users include public safety agencies (e.g. police, firefighters and emergency medical services), industrial companies, hospitals, network carriers, and wireless device manufacturers. 

c) This amendment will not increase the cost of the hardware and network deployment. 

Compatibility

IEEE 802 defines a family of standards. All standards shall be in conformance with the IEEE 802.1 Architecture, Management, and Interworking documents as follows: 802 Overview and Architecture, 802.1D, 802.1Q, and parts of 802.1f. If any variances in conformance emerge, they shall be thoroughly disclosed and reviewed with 802.

Each standard in the IEEE 802 family of standards shall include a definition of managed objects which are compatible with systems management standards.

This amendment will be in conformance with IEEE 802.22 architecture, management, inter-networking and backward compatible with all relevant IEEE 802.22 specifications. 

Distinct Identity

Each IEEE 802 standard shall have a distinct identity. To achieve this, each authorized project shall be:

a) Substantially different from other IEEE 802 standards.

b) One unique solution per problem (not two solutions to a problem).

c) Easy for the document reader to select the relevant specification.

a) 802.22 offers unique location and positioning functionality because it employs lower-frequency radio signals.   The low-frequency radio signals provide accurate and reliable location fixes indoors at greater distances than other 802 based solutions. Higher frequency signals do not provide comparable functionality due to limitations imposed by their propagation characteristics.
Any deployment of TVBD requires that the geographic coordinates of a fixed TVBD and personal/portable shall be determined to an accuracy of +/- 50 meters.  This amendment will improve the ability of 802.22 deployments to comply with these requiremetns, especially in indoor deployments.   

 
b) The techniques in this amendment are enhancements to the current version of the 802.22 Geolocation standard, improving its effectiveness in different deployments.   

c) The supplementary functions specified in this amendment will be clearly distinguishable from the existing IEEE 802.22 specifications.
Technical Feasibility

For a project to be authorized, it shall be able to show its technical feasibility. At a minimum, the proposed

project shall show:

a) Demonstrated system feasibility.

b) Proven technology, reasonable testing.

c) Confidence in reliability.

a) A prototype system has been built and tested using VHF signals in a round-trip mode.  These tests have demonstrated that the technology works effectively, even in difficult indoor or outdoor environments.    

b) The amendment requires a change in protocol that has been implemented in many other comparable systems.  
c)    The amendment will not have any negative effect on the overall reliability of the system and its deployment.  
Coexistence of 802 wireless standards specifying devices for unlicensed operation
The WG will create a coexistence assurance document as a part of the WG balloting

process.
Economic Feasibility

For a project to be authorized, it shall be able to show economic feasibility (so far as can reasonably be

estimated), for its intended applications. At a minimum, the proposed project shall show:

a) Known cost factors, reliable data.

b) Reasonable cost for performance.

c) Consideration of installation costs.

a) There is no additional cost factor to the overall cost to the network or physical changes to the hardware required for this amendment.  Also, the changes to do not require any changes to the PHY. 
b) No addition cost is expected to resulta as part of this amendment.  Based on prospective end users’ expectations and needs, even if there were any additional costs associated with this amendment, the additional capabilities would be seen as worth the possible slight increase of cost.

c) There should not be any increase in the installation cost. 
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