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Abstract

This document states that the TPC/DFS Proposal, described in document IEEE 802.11-01/217, meets the TGh Functional Requirements stated in document IEEE 802.11-01/071.  Furthermore, it answers all questions in the TGh Comparison Criteria document IEEE 802.11-01/085r1.

1. Functional Requirements Statement

The table below answers each specific requirement from 802.11-01/071.

	Requirement Number
	Requirement
	Compliance Statement

	2
	General Requirements
	

	2.1
	ERC/DEC/(99)23 Functional Requirements
	Proposal encompasses transmitter power control that exceeds the 3 dB mitigation factor required by ERC/DEC/(99)23.

	2.2
	Existing PHY/MAC mechanisms remain conformant
	Proposal does not change existing mechanisms.

	2.3
	Legacy compatibility
	Proposal does not make systems incompatible with legacy systems.

	2.4
	Minimal changes
	Proposal provides the fewest changes possible to implement TGh requirements.

	3
	TPC Requirements
	

	3.1
	Regulatory Requirements
	Proposal encompasses transmitter power control that exceeds the 3 dB mitigation factor required by ERC/DEC/(99)23.

	3.2
	Functional Requirements
	Proposal provides several ways to achieve the TPC regulatory requirements in both DCF and PCF applications.

	3.3.1
	MAC Frame Definitions
	Proposal adds elements to the Probe Request, Probe Response, and Beacon frames for TPC.

	3.3.2
	MAC Protocol Elements
	Proposal adds these elements.

	3.4.1
	PHY MIB 
	Proposal adds this change.

	3.4.2
	PHY Power Settings for 5470-5725 MHz
	Proposal adds these changes.

	4
	Spectrum Management Requirements
	

	4.1
	Regulatory Requirements
	Proposal includes necessary mechanisms to all implementation of DFS that loads across a minimum of 14 channels (or 330 MHz) and detects interference in order to avoid it, as is required by ERC/DEC/(99)23.

	4.2
	Functional Requirements
	

	4.2.1 
	Channel State Assessment
	Proposal provides new elements for Probe Request and Probe Response frames to allow an AP to poll STAs in order to assess channel states.

	4.2.2.
	Report Channel State
	Proposal has mechanisms to allow an STA to report the channel state through the DFS Response element in Probe Response frames.

	4.2.3
	Request Channel State Report
	Proposal has mechanisms to request STA(s) to report the channel state through DFS Request elements in Probe Request frames.

	4.2.4
	Synchronized Change of the Channel
	Proposal uses DFS Status elements in Beacon frames to synchronize channel changes. This is compatible with all other 802.11 MAC protocols. 

	4.3
	MAC Requirements
	

	4.3.1
	Frame Definitions
	These are included in our definitions for the DFS Request, DFS Response, and DFS Status elements. 

	4.3.2
	General MAC
	

	4.3.2.1
	Channel Selection Constraints
	The AP performs channel selection and it is primarily constrained by the RSSI information it can obtain from the STAs in the BSS.

	4.3.2.2/4.3.2.3
	New MAC-PHY primitives
	In our proposal we modify the definitions of the PMD_TXPWRLVL.request and PMD_RSSI.indicate primitives to facilitate DFS/TPC.

	4.4
	PHY Requirements
	

	4.4.1
	New Channels in 5470-5725 MHz
	Our proposal includes this additional frequency band.

	4.4.2
	Interface between MAC and PHY
	Our proposal modifies the definition of primitive PMD_RSSI.indicate for this purpose.


2. Answers to Comparison Criteria Questions

The table below answers each specific comparison criterion from 802.11-01/085r1.

	Criterion Number
	Criterion
	Answer

	2
	Interoperability and Coexistence
	

	2.1
	Backward Compatibility and Interoperability
	

	2.1.1
	Power saving
	As transmitting power is reduced, the amount of power dissipated in the analog transmitting circuitry can be reduced.  Thus TPC can significantly reduce power consumption.  Proposal provides for transmit power levels that are low enough to make this reduction significant.

	2.1.2
	Probing and Association
	Proposal extends the existing probe/response methodology for requesting and providing information about TX power levels and DFS information.

	2.1.3
	Roaming and Handoff
	Proposal allows reduction in power levels that can potentially improve performance in roaming situations.  Proposal does not preclude future development in these areas.

	2.1.4
	Security
	Proposal is compatible with existing 802.11 security measures and does not preclude future development in this area.

	2.1.5
	QoS
	Proposal is designed to be compatible with QoS enhancements under development in Task Group E.

	2.2
	Options such as PCF
	Proposal is designed to be compatible with the PCF option. Specifically, the proposal allows the point co-ordinator to assign individual power levels to members of the BSS.  This can allow flexibility to meet the regulatory requirements while maximizing throughput and minimizing interference.

	3
	Robustness
	

	3.1
	Stability
	Proposal encourages stability by standardizing transmitter power levels and RSSI measurements.  Further, it allows the AP to gather information before making TX power or channel adjustments.  Thus, an AP has access to the information necessary to insure stability.

	3.2
	Error Recovery
	Proposal does not preclude the implementation of error recovery mechanisms.

	3.3
	Robustness to Channel Assessment Errors
	Proposal does not prevent aperiodic adjustments of transmitter power level in the event that an incorrect assessment is made.

	3.4
	Fairness in thruput with co-channel interference (CCI)
	Proposal allows AP to make fairness decisions through individual power settings for each STA.

	3.5
	Potential loss of unicast data
	Proposal allows and encourages the AP to give ample warning to STAs of upcoming channel changes by announcing all changes on multiple beacons.  Since the AP directs all channel assessment activity, it has the ability to cope with loss of unicast data due to channel assessment.

	4
	System Performance
	

	4.1
	Performance
	

	4.1.1
	Overall network throughput
	Proposal minimizes overhead in MAC communications for TPC and DFS, thus helping to maximize throughput.

	4.1.2
	Speed of avoiding CCI
	The largest factor is the time required to avoid CCI is the time it takes to perform channel assessment.  In our proposal, this time is determined by the AP, thus allowing the development of fast implementations.

	4.1.3
	Sensitivity of detecting CCI
	Our minimum threshold is defined to be –85 dBm in the 802.11a PHY receiver bandwidth.

	4.1.4
	Messages for a Channel Assessment
	Proposal uses Probe Request frames with a DFS Request element to request a channel measurement.  Proposal uses Probe Response frames with a DFS Response element to return the measured information.

	4.1.5
	Overhead for a Channel Assessment/Change
	For two stations, a channel assessment and change would require a minimum of 2 Probe Request frames, 2 Probe Response frames, and 1 beacon frame.  For eight stations the requirement would be 8 Probe Request, 8 Probe Response, and 1 beacon frame.

	4.1.6
	Power Consumption
	The power consumption in measurement mode is expected to be the same as the power consumption when receiving an 802.11 frame.

	4.1.7
	Antenna Diversity
	Proposal allows implementations to employ antenna diversity in their measurements.

	4.1.8
	Time Resolution
	Measurement times are resolved in TUs.  Signals that are less than 1 TU in length are reported as 1 TU.

	4.1.9
	Consider interaction with rate selection
	Optimal transmitter power is a function of many factors including transmission rate. Proposal allows the implementation of algorithms that factor rate selection into the choice of transmitter power. 

	4.2
	Maturity of solution and technology
	The implementation of the proposal does not require any new PHY or MAC technology beyond that required to implement 802.11a.   

	5
	Complexity
	

	5.1
	MAC Implementation complexity relative to current 802.11 MACs
	Implementation of the proposal does not significantly increase the complexity of the 802.11 MAC.  It is anticipated that most implementations will only require modest software changes.

	5.2
	Baseband processing complexity
	Implementation of the proposal does not require changes to the baseband processing for the 802.11a PHY

	5.3
	RF/IF Complexity
	Implementation of the proposal requires that the TX power levels and RSSI levels of the PHY to be standardized.  We do not expect that this will significantly increase the complexity of the RF and IF sections of the PHY.   
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