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	Abstract
	[E-mail comments to documents:  Study Group 3a; a basis for editing documents] Revision 1 includes new comments from Hirohisa Yamaguchi on 5.7.1, and corrected text for Zulu for sections 3.2, 3.3, 5.6, and 5.9. Revision 2 includes Stan’s updated 5.3 suggested text and graphics. Revision 3 includes Jason’s suggested text which attempts to incorporate all comments.

	Purpose
	[This is a working document that will become the repository for the comments to 02/104 and 02/105 to aid the email editing process.]

	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.
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The purpose of this document is to track the email comments to clauses in 02/104 and 02/105.  SG3 members are requested to review this document for accuracy and to email comments, corrections and further details to:

 <kai.siwiak@timedomain.com> and <jason.ellis@ga.com> 

PROPOSED WORK PLAN FOR MONTEREY
Suggested by, Jason Ellis- SG3a Alternate Technical Editor
0. Editing 02/104r12 and 02/105r15 and 02/365r1
1. Resolve comments in 02/104 are: 6.0 and 8.0

2. Resolve comments in 02/105 are: 3.1.2, entire 3.2.3, 3.4.2, 5.2.1.2, 5.5.2, 5.9.1
3. Address document 02/365: 6.0, 7.0, 8.0

4. Create document 02/xxx: Down-selection procedure of Alt-PHY
FYI: Several Key Discussions that will probably come up: 


- Role of MAC in alt-PHY proposals, including power consumption


- Different deployment scenarios: bit rate, coexistence, power 



consumption, form factor

- Coexistence and simultaneous operating piconets

- Evaluation Matrix, Comparison

- Down-selection procedure document
Comments to 02/104 are: 6.0 and 8.0
___________________________________________________________________

[Stan’s Suggested Text]

no change]

6.0 Power Consumption

The alt-PHY and MAC should consume less than 100 mW for 110 Mb/s and less than 250 mW for 200 Mb/s in either the transmit state or the receive state. A power save state is also required. 

The proposer should indicate the possible power management actions that can be initiated by the proposed 802.15.3 Standard "PHY-PWRMGT.request". Furthermore, the proposers should provide text including a table that indicates the number of power save levels offered and how much power each level saves.

Note: 
Proposers intending to provide MAC solutions are encouraged to provide information on the split between the PHY and the MAC portions.  Proposers only addressing the alt-PHY should use a value of 20% of the total power stated above for the MAC portion and the remainder for the PHY portion.

The MAC is defined to be that of the proposed 802.15.3 Standard. MAC supplements should also be included.
[Jason’s Comment]

8.0 
Form Factor

The PHY components should be capable of fitting into a form factor consistent with a camera, PDA, NIC cards or other small form factors of hand-held devices and storage mediums. The antenna size and form factor should be consistent with a small form factor without deviating significantly from the original device size. [Editor note: not all applications require a small form factor, per email responses and requirements table below. Perhaps this section should be removed as perhaps the market would mandate the form factor.]
	Requirement
	Source

	Not a factor in some applications
	.

	easy to integrate into consumer devices, especially portable
	02/119r0  

	memory stick, SD card, Media Card compatible size
	02/102r0  

	5cm x 2.15cm x 0.28 cm without antenna but with MAC: cameras 
	02/043r0


___________________________________________________________________

Comments to 02/105 are: 3.1.2, entire 3.2.3, 3.4.2, 5.2.1.2, 5.5.2, 5.9.1
___________________________________________________________________

3.1.2
Values
[Stan’ Suggested Text]
Costs should include any impacts to the MAC. Cost should be specified in US dollar amounts.  It is important to indicate cost as a function of volume or time.  Reasonable and conservative values are important to present, and will be challenged by participants. Relative comparisons to existing technology (i.e. Bluetooth) are acceptable.
3.2.3 
Coexistence
[Jason’s Suggested Text based on comments from Zulu, Stan, and Rick]
3.2.3.1 Definition

Coexistence, in this context, refers to the co-location of IEEE 802.15.SG3a devices with other, non-802.15.SG3a devices.  The criteria described in this section focuses only on the impact the 802.15.SG3a devices have on other non-802.15.SG3a devices that may be sharing the same frequency bands.  The impact of the non-802.15.SG3a devices on an 802.15.SG3a receiver is addressed in Section 3.2.2.

3.2.3.2 Coexistence Model

The following devices, which may be co-located with 802.15.SGa devices, will be considered here:

· Bluetooth (IEEE 802.15.1)

· IEEE 802.15.3

· IEEE 802.11b

· IEEE 802.11a

Although other wireless systems may be present, the above systems represent a broad representative set of systems whose impact has been determined to be sufficient for the evaluation of the proposed PHY solutions based upon the IEEE 802.15.SG3a target applications.  The following figure shows the coexistence scenario and parameters that will be addressed in this section.
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Figure 1: Reference Coexistence Model

The main parameter for this model is the nominal Rx power for the reference device that is representative of typical operating scenarios for the targeted applications for the systems.  Each of the devices described below operate in an unlicensed frequency band, and therefore should expect other interferers to be present.  In order to provide a reasonable trade-off between strict coexistence requirements for 802.15.SG3a devices and the interference susceptibility of the reference receivers, we have adopted an ‘interference margin’ of 6 dB.  This means that coexistence is measured when the reference device is operating at 6 dB above the reference systems minimum receiver sensitivity level published in the appropriate standard.  This ‘interference margin’ has also been proposed to the 802.15.2 coexistence task group as a PHY Coexistence Characterization (PCC) and is currently being used by the 802.15.4 task group to study coexistence (see IEEE802.15-02/148r0).  The above path loss model is used to verify that the nominal Rx power is sufficient to meet the typical range requirements for the reference system.  Note that this 6 dB margin is also used when computing the adjacent channel rejection for the 802.11b receiver, while a 3 dB margin is used for 802.11a adjacent channel rejection.

The following sections describe in more detail the reference systems that must be considered by each PHY proposal.
3.2.3.2.1 Bluetooth and IEEE 802.15.1 Devices

This model is intended to represent a Bluetooth or 802.15.1 WPAN device.  The following table identifies the relevant parameters of the reference system and the nominal Rx power at the input to the receiver.

	Center frequency
	2.4 GHz

	Baud rate
	1 MHz

	Modulation 
	GFSK

	Tx Power
	0 dBm

	Rx Antenna Gain
	0 dBi

	Rx Sensitivity
	-70 dBm

	Interference Margin
	6 dB

	Nominal Rx Power
	-64 dBm


3.2.3.2.2
IEEE 802.15.3 Device

This model is intended to represent a high rate 802.15.3 WPAN device.  The following table identifies the relevant parameters of the reference system and the nominal Rx power at the input to the receiver.

	Center frequency
	2.4 GHz

	Baud rate
	11 MHz

	Modulation 
	DQPSK

	Tx Power
	0 dBm

	Rx Antenna Gain
	0 dBi

	Rx Sensitivity
	-75 dBm

	Interference Margin
	6 dB

	Nominal Rx Power
	-69 dBm


3.2.3.2.3 IEEE 802.11b Device

This model is intended to represent an 802.11b WLAN device.  The following table identifies the relevant parameters of the reference system and the nominal Rx power at the input to the receiver.

	Center frequency
	2.4 GHz

	Baud rate
	11 MHz

	Modulation 
	CCK (11 Mbps)

	Tx Power
	20 dBm

	Rx Antenna Gain
	0 dBi

	Rx Sensitivity
	-76 dBm

	Interference Margin
	6 dB

	Nominal Rx Power
	-70 dBm


3.2.3.2.4 IEEE 802.11a Device

This model is intended to represent an IEEE 802.11a WLAN device.  The following table identifies the relevant parameters of the reference system and the nominal Rx power at the input to the receiver.

	Center frequency
	5.3 GHz

	Baud rate
	11 MHz

	Modulation

        Number of carriers

        Carrier spacing
	16-QAM Coded-OFDM (24 Mbps mode)

52

312.5 KHz

	Tx Power
	15 dBm

	Rx Antenna Gain
	0 dBi

	Rx Sensitivity
	-74 dBm

	Interference Margin
	6 dB

	Nominal Rx Power
	-68 dBm


3.2.3.3 Evaluation Method and Minimum Criteria

A single parameter (dint) will be used to quantify the coexistence capability of the proposed PHYs, and free space propagation shall be assumed between the IEEE 802.15.SG3a device and the reference device.  This parameter is defined as the minimum distance that can be achieved while the reference device enjoys a BER < 10e-5 (including any coding) while receiving at the nominal Rx power level based on a 6 dB interference margin.  The following minimum and desired criteria will be used for evaluating the PHY proposals.

Minimum criteria (1): Under normal operating conditions, the proposed PHY must be able to provide a minimum level of coexistence such that dint < 1 meter with 6 dB interference margin for the reference receiver.

Minimum criteria (2): The proposed PHY must be able to provide an enhanced level of coexistence such that dint < 0.3 meter with 6 dB interference margin for the reference receiver.  This means that, if an individual implementation wants to achieve this level of coexistence, it must be able to do so and still be able to communicate with a standard 802.15.3a receiver.

Desired criteria: The proposed PHY should be able to provide an enhanced level of coexistence such that dint < 0.3 meter with 0 dB interference margin for the reference receiver.  This means that, if an individual implementation wants to achieve this level of coexistence, it must be able to do so and still be able to communicate with a standard 802.15.3a receiver.

The motivation for the above criteria is the following.  Future 802.15.3a devices will definitely be located in close proximity with other IEEE 802.11 and IEEE 802.15 devices, based upon the set of applications that this standard is trying to address.  Minimum criteria (1) is for devices that knowingly will be very unlikely to be in close proximity to these other devices or for devices that will be deployed in environments where easy separation between devices can be achieved.  The minimum criteria (2) is for systems that would like to implement better coexistence for applications that will definitely be in close proximity with other 802.11 or 802.15 devices.  This could be done on an ‘as needed’ basis, and set either adaptively, with MAC control, or with user control.  The purpose of these criteria is to allow vendors to build devices that can operate in ‘enhanced’ coexistence mode while still being able to communicate with standard 802.15.3a receivers.  Therefore, the PHY proposals must possess the flexibility to offer this type of device capability.  Finally, the desired criteria is to suggest that an even better enhanced coexistence mode would be desirable for many scenarios to account for applications where it may be difficult or undesirable to get more than 0.3 meter separation, to account for antenna gains of the reference receiving device, and to account for highly efficient receivers that are able to operate below the Rx sensitivity level.

In addition, it is desirable for the proposed PHY to have ‘good neighbor’ capabilities like adaptive power control (don’t transmit more power than necessary), time division multiplexing (don’t transmit for more time than necessary), or dynamic frequency selection (ability to detect and avoid interference).  If the system cannot achieve these minimum separation distances, proposers should state what dint can be achieved given the above criteria, and what it would take to achieve the above dint values (notch filters, etc.) and corresponding cost.  

3.4.2. Parameters
[Stan’s Suggested Text]

Parameters of interest include; power consumption, payload bit rate and data throughput, channelization (physical or coding), cost, PHY-SAP interface plus any associated MAC scaling, range, frequencies of operation (occupied bandwidth of operation), and other functions deemed appropriate.
5.2.1.2 Values

[Stan’s Suggested Text]

The proposer should provide the probability of link success (the ability to acquire and pass data with the specified packet length and BER at minimum payload bit rates for the PHY-SAP for both AWGN and for the SG3a channel model relative to distance). The payload bit rate at the PHY-SAP should be at least 110 Mbps at 10 meters range. The proposer should be prepared to defend the numbers with a link budget including transmit power, receiver noise figure, occupied bandwidth, FEC details, performance without FEC, and so on.

5.5.2 Values
[Stan’s Suggested Text]
The proposal should indicate the range at which the proposed PHY can acquire and meet the bit rate packet length and BER requirements of clause 2.0 of 02/104 for the channel model specified in clause 5.0 of document 02/104 for a link success probability of 50%.  The proposer should indicate BER, PER and acquisition performance as a function of the distance. The acquisition parameters (signaling and duration) should be noted for all scenarios.  
5.9.1 Definition
[Stan’s Suggested Text]

Power consumption is defined as the total DC power required by the proposed system to operate in transmit, receive, clear channel assessment, or power saving modes. It includes the power consumed by all components necessary to implement all of the functionality of the proposed alternate PHY from the PHY-SAP interface, defined in the proposed 802.15.3 standard, down to an antenna, where the gain is disclosed by the proposer. No components supporting operation above the PHY- SAP interface are included in the DC power consumption value. The proposer should describe whatever tradeoffs are made in the split between MAC and PHY power consumption.
802.15.3SGa Technical Editors
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