March 2009

doc.: IEEE 802.11-09/0289r0

IEEE P802.11
Wireless LANs

	Some 802.11 comments on 802.22a PAR and 5C

	Date:  2009-03-07

	Author(s):

	Name
	Affiliation
	Address
	Phone
	email

	Peter Ecclesine
	Cisco Systems
	170 W. Tasman Dr, San Jose, CA 95134-1706
	+1-408-527-0815
	petere@cisco.com

	
	
	
	
	



IEEE P802.22
Wireless RANs

	DRAFT 802.22a 5C

	Date:  2009-01-23

	Author(s):

	Name
	Company
	Address
	Phone
	email

	Victor Tawil
	MSTV
	4100 Wisconsin Avenue, N.W.

Washington, DC  20016
	(202) 966-1956
	vtawil@mstv.org

	Winston Caldwell
	Fox
	10201 West Pico Blvd.

Bldg. 100, Room 2035

Los Angeles, CA  90035-0057
	(310) 369-4367
	Winston.Caldwell@fox.com

	Ivan Reede
	Amerisys
	4230 Blvd St Jean S231

Montreal  QC  H9H 3X4

Canada
	(514) 620-8522
	i_reede@amerisys.com

	Thomas Kiernan
	CERDEC
	Bldg 2700 (Meyer Center)

Ft. Monmouth, NJ 07703
	(732) 427-3836
	Thomas.kiernan@us.army.mil

	Carl R. Stevenson
	WK3C Wireless LLC
	4991 Shimerville Rd

Emmaus, PA 18049
	(610) 841-6180
	wk3c@wk3c.com





PAR

5.1 Approximate number of people expected to work on this project: 80 (29 802.22 voters and 9 non-voters attended the November plenary 22-08/0320r0)
5.2 Scope of Proposed Standard: This document provides enhancements to IEEE Std 802.22 to support subscriber stations moving at vehicular speeds and portable devices of many types (notebooks, PDAs, etc.), resulting in a system for combined interoperable fixed, mobile, and portable broadband wireless access. Functions to support higher layer handoff of mobile and portable terminals between base stations or sectors are specified. Operation is limited to operation in the TV bands between 54 MHz and 862 MHz. Fixed 802.22 user terminal capabilities shall not be compromised.
5.3 Is the completion of this standard is dependent upon the completion of another standard: Yes 
If yes, please explain:This ammendment will be dependent on the completion of 802.22, which (Draft 1.0) is currently in WG ballot and is expected to go to sponsor ballot in the July 2009 timeframe. Market and regulatory factors require that this work commence sooner rather than later, and the initial work on this ammendment may suggest some last minute changes and improvements to the current 802.22 draft standard, which would be more efficient than requiring yet another ammendment at a later date.
5.4 Purpose of Proposed Standard: 802.22 curently supports only fixed, point to multipoint operation. Creating this ammendment will add the necessary functionallity to support mobile and portable terminals which will interoperate with the fixed component of the IEEE 802.22 Standard, while maintaining the protection of licensed services that is one of the fundamental differentiating characteristics of 802.22. 
5.5 Need for the Project: There is strong market demand for a system that flexibly supports a combination of fixed, mobile, and portable user terminals that can interoperate in a variety of ways using common protocols, physical layer characteristics (requiring only a single radio to support multiple use cases), and medium access controls to enhance coexistence and efficient spectrum utilization in a license-exempt band. This project will provide for the establishment of a cohesive ecosystem of such compatible devices, which will benefit users, manufacturers, and service providers alike.
7.1 Are there other standards or projects with a similar scope? No
Explanation: 802.22 is the only complete, cognitive PHY/MAC/Air Interface standard specificall designed and optimized for operation in the TV bands of which we are aware.
8.1 Additional Explanatory Notes: (Item Number and Explanation) 
Because the 802.22 standard has not yet been published, the PAR entry system would not allow the use of the Ammendment PAR button. Upon consultation with the NesCom Administrator the WG Chair was advised to submit with a blank project number and that that would be adjusted administratively later. The intention is that this ammendment be designated P802.22a.
CRITERIA FOR STANDARDS DEVELOPMENT (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).
IEEE 802 standards for wireless devices are widely implemented and widely used for numerous applications, such as local area networking, wireless internet hotspots, streaming video, and even “first mile” access applications.  Tens of millions of WLAN radios have been shipped, from multiple vendors, and costs are attractive enough that they are now built into “stations” as diverse as laptop PC’s and video cameras.  Extending 802 wireless networking to other parts of the spectrum will further broaden this range of applicability.

Opening up presently unused blocks of spectrum, coupled with the attractive propagation characteristics of the VHF/UHF TV bands, will extend the availability of broadband services and applications by enabling longer-distance and non-LOS links.  This is especially necessary for economic viability of broadband services in low population density rural (and other unserved or underserved) areas.  This will also provide additional capacity to help alleviate spectrum congestion in more densely populated areas through scalability (lower transmit power and lower antenna heights to gain cellular-like frequency reuse).

The TV bands are being studied for re-allocation on a global basis both in the ITU-R and in individual countries as they transition from analog to digital broadcasting and spectrum is freed up accordingly.  Pursuing global harmonization will further broaden the applicability and increase the economies of scale of wireless networking in this region of the spectrum to the benefit of manufacturers, service providers, and users alike.
Adding support for mobile and portable user terminals to the 802.22 standard through an amendment (tentatively intended to be designated 802.22a) will enhance the value and adoption of the standard by providing users and service providers with additional valuable and desirable service offerings and capabilities, while maintaining full compatibility with the fixed component being implemented in the original 802.22 standard.
The first three paragraphs address the fixed 802.22 standard, not the topic of this 5C. It is very unclear that there is a broad market for fixed 802.22 in United States under the FCC 08-260 rules. Nothing here addresses whether the 802.22 fixed vendors will also vend mobile and portable user terminals, and nothing addresses the cost benefits of volume production (see Technical Feasibility). While 802.16 and 802.11 vendors are in volume production, 802.22 vendors are not. Nothing addresses whether silicon vendors who already have PAN, LAN and MAN circuits in their products would add another LAN or PAN for this band, when the others could be used.
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.

The proposed standard will take advantage of the better non-LOS propagation characteristics and longer reach potential at these lower frequencies, and will provide robust and reliable mechanisms to prevent harmful interference to licensed operations in the TV bands.  Where feasible for the application, it will draw on concepts and technologies from existing 802 wireless standards.  By extension, it will be compatible with the 802 architecture, including 802.1D, 802.1Q, parts of 802.1f, and, probably with 802.21.
This paragraph addresses the fixed 802.22 standard, not the topic of this 5C.
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.

No other 802 wireless standard specifically addresses all of the technical and operational issues inherent in operation in the VHF and lower portion of the UHF spectrum, i.e., the TV bands, where, because of the more favorable propagation characteristics, it is possible to cover extensive areas in LOS and non-LOS conditions, making it economically feasible to serve even sparsely populated rural areas.  Also, no current 802 wireless standard includes the ability to determine the presence of licensed users in the TV band and adjust its frequency of operation, power level, and/or other operational characteristics so as to avoid harmful interference to these operations.  Adding support for mobile and portable user terminals will maintain compatibility, interoperability, and, importantly, protection of the incumbent licensed services with which the target spectrum will be shared.  802.11-2007 provides means to operate in bands with fixed and mobile licensed devices (see Technical Feasibility). 802.11y provides the control means for a database to allow operation on white space channels at a location, and to control power level and other operational characteristics. It is clear that 802.22a mobile and personal devices will use shorter symbol times than 802.22 fixed devices, and it is not clear how they differ from 802.16h mobile and portable devices.
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.

The favorable propagation characteristics at VHF and lower UHF frequencies are well documented in the literature, and demonstrated in the field by decades of practical operational experience, both in urban and rural environments.
VHF is not allowed for personal/portable operation, only TV channels 21-51 in lower UHF.
Existing 802 wireless standards in other bands (e.g. 802.11h) have demonstrated that detection and avoidance of operation in spectrum occupied by licensed users is technically feasible.  
As a result of the migration of TV stations from analog to DTV operation, there is a large body of work documenting the appropriate co- and adjacent-channel D/U power ratios that would avoid harmful interference with TV services.
There is a similar body of work documenting the appropriate co- and adjacent-channel D/U power ratios that would avoid harmful interference for land mobile and other licensed services. 
Long term experience with hundreds of millions of mass produced WLAN devices, consumer TV devices, and cellular telephones demonstrates that the technology is highly reliable. Left unsaid is how to detect licensed microphone users without the benefit of a separate antenna that fixed devices are allowed, and how to differentiate them from unlicensed microphone users who do not enjoy protection.

Adding support for mobile and portable user terminals will have no negative effect on technical feasibility. Combining licensed band long range radio technology and personal/portable operation in US Part 15 unlicensed bands reminds one of IEEE 802.9 “iso-ethernet”, marrying isochronous services and packet communications – the wrong technology at the wrong time.
Many silicon providers combine PAN, LAN and GPS on common silicon, and the question to be addressed is why they would try to use the 802.22 MAC in an unlicensed band, when they already have 802.11 designs that work. Left unsaid is the symbol period and modulation requirements for mobile and portable devices, how they would operate under the control of fixed devices at distances to 40 km and how they would operate in an unlicensed band without reliable communication.
The 802.22 WG will prepare a coexistence assurance document.
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.

The economic feasibility of IEEE 802 wireless devices is well-documented.  The cost factors for system components used in mass-market consumer TV devices  and cellular telephones are also well established.  Adding support for mobile and portable user terminals while maintaining compatibility, and interoperability with the fixed component of 802.22 will reduce costs through economies of scale by significantly increasing the market applicability and attractiveness of the standard by supporting numerous additional valuable and desirable use cases.
Notice: This document has been prepared to assist IEEE 802.22. 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.
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Abstract


This document contains an 802.11 response to the 802.22a PAR (see document 22-09-0029-00-0000.doc) and 5C (see document 22-09-0030-01-0000.doc)





Abstract


Comments on the 802.22a PAR and 5C document. Combining licensed band long range radio technology and personal/portable operation in US Part 15 unlicensed bands reminds one of IEEE 802.9 “iso-ethernet”, marrying isochronous services and packet communications – the wrong technology at the wrong time.





I recommend that ExCom defer consideration of this PAR and 5C until the July session, when there will be more certainty about the regulatory situation, and 802.22 would be less distracted from beginning the work.
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