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	Abstract
	Draft PAR for NAN:  The NAN Interest Group and NAN Study Group have investigated and studied the market requirements, industry needs, and technology feasibility for a WNAN focused PHY operating in license exempt bands. This project will facilitate commercially viable, cost-effective products based on a new WNAN standard.

	Purpose
	To support the SG in development of the PAR

	Notice
	This document has been prepared to assist the IEEE P802.15.  It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor acknowledges and accepts that this contribution becomes the property of IEEE and may be made publicly available by P802.15.


	Draft PAR Confirmation Number:

	Submittal Email: TBD  

	1.1 Project Number: [TBD]

	1.2 Type of Document: Standard 

	1.3 Life Cycle: Full

	1.4 Is this project in ballot now? No

	1.5 Is the balloting group aware of the PAR modification? 
 


	2.1 Title of Standard: IEEE Standard for Information Technology - Telecommunications and Information Exchange Between Systems - Local and Metropolitan Area Networks - Specific Requirements - Part 15.x: Wireless Medium Access Control (MAC) and Physical Layer (PHY) Specifications for Low Rate Wireless Neighborhood Area Networks (WNAN) 


	3.1 Name of Working Group: Wireless Personal Area Network (WPAN) Working Group  

	Contact information for Working Group Chair 
Robert F Heile
Email: bheile@ieee.org
Phone: 781-929-4832

	Contact Information for Working Group Vice Chair 

Email: 
Phone: 

	3.2 Sponsoring Society and Committee: IEEE Computer Society/Local and Metropolitan Area Networks (C/LM)
Contact information for Sponsor Chair: 
Paul Nikolich
Email: p.nikolich@ieee.org
Phone: 857-205-0050
Contact information for Standards Representative:

Email: 
Phone: 

	3.3 Joint Sponsor: (  )
Contact information for Sponsor Chair: 

Email: 
Phone: 
Contact information for Standards Representative: 

Email: 
Phone: 

	4.1 Type of Ballot: Individual 

	4.2 Expected Date of Submission for Initial Sponsor Ballot: 2009-11

	4.3 Projected Completion Date for Submittal to RevCom: 2010-09

	5.1 Approximate number of people expected to work on this project: 55


	5.2 Scope of Proposed Standard: 

This Project will define an amendment to the existing standard 802.15.4-2006. 
This amendment defines alternate PHY and associated MAC modifications, specifically, the amendment is intended to 
· Facilitate operation in multiple license exempt frequency bands, particularly 700MHz to 1GHz, and the 2.4 GHz band.
· Provide extended range with maximum spectral reuse

· Provide support for PHY frame sizes up to a minimum of 1500 octets

· Improve interference avoidance and coexistence 

· Support for a large number (100s to 1000s) of immediate neighbors, and forming multi-hop networks of millions of nodes.

	


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


	5.4 Purpose of Proposed Standard: 
To provide an international standard that facilitates very large scale process control applications such as the utility smart-grid network (e.g., Neighborhood Area Networking).  
This standard will support large, geographically diverse networks with minimal infrastructure. WNAN networks can potentially contain millions of (typically) fixed endpoints. The communication range, robustness, and coexistence characteristics in outdoor environments (with changing interference sources) are improved over 802.15.4-2006.

This standard addresses coexistence with wireless protocols such as 802.11, 802.15.1, 802.15.3, and current 802.15.4.

	Old Purpose: 


	5.5 Need for the Project: 
The need for a standard to promote orderly and quick evolution of smart-grid networks has been recognized in the recently passed energy legislation by the U.S. Congress (EISA 2007; Energy Independence & Security Act of 2007), which calls on National Institute of Standards and Technology (NIST) to work with the U.S. standards bodies to develop protocols and standards for the smart-grid network.  In the European community, the need is no less urgent and similar standardization mandates are in process worldwide.
The responses received by the NAN interest group (IG-NAN) and presented to the NAN study group indicate an already large and rapidly growing market for WNAN applications that generally fit the objectives of 802.15, but are not completely satisfied by existing standards. 

Utility networking and very large scale industrial applications have requirements not completely addressed by existing standards and ongoing task group activities. To keep infrastructure to a minimum, WNAN requires adaptable peer-to-peer multi-hop (mesh) topologies. WNAN operates in widely varying RF environments, supports extreme network scalability with potentially millions of devices. Further, each device may potentially be linked to 100s of single-hop directly connected neighbors. To reach every node in the network WNAN needs the capability to vary radio range from a few meters to over a kilometer while providing for high spectral reuse.
Currently, none of the widely deployed WNAN systems have employed 802.11, 802.16, or 802.15.4 for the NAN communications, although to do so would have had substantial financial and time-to-market advantages. This is because existing 802 wireless standards have been optimized for different applications than large scale process control like WNAN.

The 802.11 standards are optimized for high data rates. Further, 802.11 is optimized for star network topologies (with centralized control) rather than peer-to-peer mesh operation. WNAN needs greater ability to control radio range.  802.11 is not optimized for large number of directly connected neighbors. The NAN application has different coexistence issues than LAN applications.
802.16 standards are optimized for high data rate, point to point and point to multipoint network topologies, and are not optimized for mesh networks. Most 802.16 systems depend on licensed spectrum, which is undesirable to current WNAN.  Currently the overall system cost for 802.16 is perceived to prohibitive. 
Similarly, the 802.15.4 standard does not meet all the WNAN requirements. WNAN requires the capability to support multiple concurrent conversations within a given sphere of influence to increase network capacity.  WNAN applications need options for greater adaptability to the RF environment and greater flexibility for interference mitigation than provided by the existing PHYs.
To meet availability and reliability requirements, with the physical location constraints imposed by WNAN applications, WNAN needs the ability to use the maximum power available under applicable regulations (up to 1W in some regulatory domains). Existing DSSS, CSS or UWB PHYs operate with stricter power limitations. The CSS PHY operates only in the 2.4GHz band; the UWB PHYs may not be applied to fixed outdoor deployment in most (all) regulatory domains. The WNAN devices are less constrained with respect to power consumption. Typically WNAN will use higher network density than the applications for which the existing 15.4 standard has been optimized.

Customers and vendors of existing WNAN systems have converged around the requirements as presented in IG-NAN meetings and described in this PAR. PHY and MAC amendments to 802.15.4 will support standardization for these previously unmet requirements.
In order to facilitate an orderly and effective evolution of standards-based WNAN networks, this amendment to the 802.15.4 is urgently required.


	5.6 Stakeholders for the Standard: Utility (electricity, water, gas) industry, large scale industrial (thousands to millions of nodes), vendors supporting these industries (semiconductor, systems, integrators, service providers, technology providers), and energy consumers. 

	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? Yes
If yes, state date: 2008-09-08
If no, please explain: 
6.1.b. Is the Sponsor aware of any copyright permissions needed for this project? No
If yes, please explain: 
6.1.c. Is the Sponsor aware of possible registration activity related to this project? No
If yes, please explain: 

	7.1 Are there other standards or projects with a similar scope? No
If yes, please explain: 
and answer the following: Sponsor Organization: 
Project/Standard Number: 
Project/Standard Date: 0000-00-00
Project/Standard Title:

	7.2 Future Adoptions
Is there potential for this standard (in part or in whole) to be adopted by another national, regional, or international organization? Do not know at this time
If Yes, the following questions must be answered:
Technical Committee Name and Number: 
Other Organization Contact Information: 
Contact person: 
Contact Email address: 

	7.3 Will this project result in any health, safety, security, or environmental guidance that affects or applies to human health or safety? No
If yes, please explain: 

	7.4 Additional Explanatory Notes: (Item Number and Explanation) 



	8.1 Sponsor Information:
Is the scope of this project within the approved scope/definition of the Sponsor's Charter? Yes
If no, please explain:
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