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Abstract

The recent ruling on Wideband Frequency Hopping not only created a regulatory opportunity; it also has shown that there is a significant interest both in the industry and on the user site to take advantage of this opportunity.

We propose that 802.11 opens a project to take advantage of this regulatory opportunity. The main parameters we propose to be put in the PAR are:

· Operating according to Wideband Frequency Hopping regulations

· Capable of at least 10 Mbit/s data rate.

Key PAR statements

Title
Supplement to STANDARD for Telecommunications and Information Exchange Between Systems - LAN/MAN

Specific Requirements - part 11: Wireless Medium Access Control (MAC) Method and Physical Layer (PHY)

specifications : Wideband Frequency Hopping (WBFH) Physical Layer (PHY) extensions in the 2.4 GHz band

Scope of the standard
To develop a high speed PHY drawing on the Wideband Frequency Hopping (WBFH) regulations in the 2.4 GHz band. The PHY shall be capable of maximum data rates of at least 10 Mbit/s. The new PHY will be used in conjunction with 802.11 MAC and its standardized extensions.

Purpose of the standard
To develop a new PHY specification to enhance the performance and the possible applications of the 802.11 compatible networks by increasing the data rate achievable by such devices. This technology will be beneficial for improved access to fixed network LAN and inter-network infrastructure (including access to other wireless LANs) via a network of access points, as well as creation of higher performance ad hoc networks.

Are you aware of any other standards or projects with a similar scope?

[Yes] {Yes, with detailed explanation below / No} 
{Explanation} 
IEEE 802.15.3 

The 802.15 WG has an approved 99165r7P802-15_HRSG-PAR to develop a standard for high rate Wireless Personal Area Networks (WPAN).  This PAR is targeted at data rates greater than 20Mbps.  This PAR is targeted at short range networking with a radius up to 10m.  The 802.15 PAR does not mandate use of the 802.11 MAC protocol.  

By contrast, the 802.11 WBFH PHY to be developed under the requested 802.11 PAR shall be compliant with the 802.11 MAC and shall stress the capability of multiple networks to operate in the same area.  

IEEE 802.11a
The 802.11a standard defines a PHY for Wireless Local Area Networks (WLAN) that operates at data rates up to 54Mbps.  The 802.11a standard is for the 5GHz U-NII bands.  The new proposed 802.11b extension shall operate in the 2.4GHz band according to the WBFH regulations.
IEEE 802.11b
The 802.11b standard defines a DSSS PHY for Wireless Local Area Networks (WLAN) that operates at data rates up to 11 Mbps, with up to 3 nonoverlapping channels. The new proposed WBFH PHY will reach same or better data rates, while allowing higher number of collocated networks.

IEEE 802.11g
The 802.11g standard in development intends to extend the 802.11b DSSS PHY beyond 20 Mbps, with up to 3 nonoverlapping channels. The new proposed WBFH PHY will probably be at somewhat lower data rates, while allowing a higher number of collocated networks.

16. Additional Explanation Notes: {Item Number and Explanation}
Scope of the Project 
On August 31, 2000, FCC changed the rules for unlicensed operation in the 2.4 GHz band to allow Frequency Hopping with channels up to 5 MHz wide. European regulations are allowing 4 MHz channels for a long time. Frequency Hopping technology has proven itself for the capability to operate multiple collocated networks. The new regulations allow us to create a new generation of high performance Frequency Hopping networks. 

The new standard shall be compatible with the IEEE 802.11 MAC.
The maximum PHY data rate targeted by this project shall be at least 10 Mbit/s. The standard may support fallback rates and higher rates to operate in varying channels conditions. 

Regulatory Bodies
IEEE P802.11 will correspond with regulatory bodies worldwide in order to try to assure that the proposed extension will be applicable geographically as widely as possible.  
Patents 
The Working Group will adhere to the IEEE patent policy.
IEEE 802 Five Criteria
1. BROAD MARKET POTENTIAL

a) Broad sets of applicability.

The broad sets of applicability include a number of applications presently supported with Ethernet speeds on wired networks. Some example applications that can be addressed with the higher rate capability include MPEG video, video teleconferencing and applications requiring larger data sets, as well as larger number of users. 

The high rate capability based on the WBFH can potentially be used to improve network throughput in presence of multiple collocated networks beyond the capability of the existing IEEE 802.11 networks in the 2.4GHz band. 
The 2.4 GHz band is presently available worldwide for such applications, with slight regional variations. The IEEE P802.11 will correspond with regulatory bodies worldwide in order to try to assure that the proposed extension will be applicable geographically as widely as possible.  

b)  Multiple vendors, numerous users.

The responses to the FCC public inquiry regarding the WBFH indicated a wide public interest in this area, both on the vendor side and the user side. Tens of vendors, either separately or within consortia, advocated the WBFH as a way to create new generation of equipment providing high performance services. Many representatives from the various user segments responded positively to the NPRM, giving an indication that there’s a significant market for such devices.

c) Balanced costs (LAN versus attached stations).

The cost to achieve the higher rates is projected to be similar to the existing IEEE 802.11 systems, which already achieve cost balance versus the attached stations. 

2. COMPATIBILITY
The compatibility with IEEE 802 requirements will result from the use of the IEEE 802.11 MAC which itself was developed and has been approved as being compatible with those requirements.  Since the proposed extension will be compatible with the existing IEEE 802.11 MAC, all LLC and MAC standards shall be compatible and in conformance with IEEE 802.1 Architecture, Management and Internetworking. The MAC/PHY Layer interface shall remain common to the existing IEEE 802.11 definitions. 
3. DISTINCT IDENTITY

a) Substantially different from other 802 Projects

The WBFH physical layer has a potential to provide a better combination of data rates and amount of networks that can be collocated than other 2.4 GHz 802.11 standards.
IEEE 802.11g (high rate 802.11b extensions) has a potential of reaching higher data rates, however it will have 3 nonoverlaping channels as opposed to 15 channels with WBFH regulations.

IEEE 802.11a is capable of higher data rates, however the higher processing speeds and higher frequency band will cause higher device cost.

IEEE 802.15.3 is intended for use as a Wireless Personal Area Network (WPAN), while the proposed IEEE 802.11 extension is intended for use as a Wireless Local Area Network (WLAN).

b) One unique solution per problem (not two solutions to a problem).
The PAR will define only one additional 2.4 GHz high rate PHY to the current IEEE 802.11 standard.
c) Easy for document reader to select the relevant specification.

A separate PHY section, or integration into the current high rate section, will be developed as an addition to the current standard. The resulting document will address the requirements, specifications and any other relevant information in regard to the high rate extension PHY.
4. TECHNICAL FEASIBILITY

a) Demonstrated system feasibility.

There are several modulation methods that have been evaluated in the past by 802.11 for robust high-speed wireless networking. Preliminary proposal from BreezeCOM identifies 802.11a-like OFDM as a possible technology. The HomeRF petition to FCC advocated the use of GFSK for short-range high-speed networks.

We are confident that from the repository of available technologies we will be able to select a candidate combining feasibility with high performance.

b) Proven technology, reasonable testing.

The main components of technology of the PHY to be developed have precedents proving their feasibility.

Radio Technology: The existing IEEE 802.11 products already prove the technical feasibility of the 2.4 GHz radio part. 
Modulation Methods: There are several modulation methods that are sound candidates for the higher speed PHY.  

Modem Technology: The increased processing requirements of the digital modem part are in line with the progress in ASIC technology. 
c) Confidence in reliability.
The analysis of the existing products and proposals representing the candidates’ approaches provides confidence in the reliability of the proposed solutions. 
5. ECONOMIC FEASIBILITY

a) Known cost factors, reliable data.

The fundamental radio architecture and baseband architecture of the candidate approaches are similar to that of the current IEEE 802.11 solutions.  The known cost baseline of the current IEEE 802.11 systems has been used to project the cost baseline for the higher rate WBFH PHY.
b) Reasonable cost for performance.

The cost of the stations is expected to remain approximately the same as the current 802.11 stations.  

c) Consideration of installation costs.

The installation cost of higher rate devices is the same as that of the current IEEE 802.11 devices. Upgrading an existing network to a higher speed can be performed selectively in areas with a demand for higher instantaneous rate.
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