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1.0 
Introduction

This document and the Selection Criteria yy/nnn provide the technical content for the project to develop an alternative physical layer (alternative PHY). This alternative PHY shall be a supplement to the Standard IEEE 802.15.3-2003.

This document serves two purposes. It is first a summary of the application presentations from the Study Group 3c Call for Applications (CFA) 04/204. Second, it defines the fundamental requirements implied by applications but not necessarily stated explicitly. The selection criteria document, yy/nnn will guide proposers on how to respond to a Call for Proposals. It also provides amplification on key areas not addressed in this document 04/349. The group may update this document as discoveries are made while working on the yy/nnn Selection Criteria document. 

2.0 
Physical Layer Technical Characteristics

Anticipated high-level characteristics of the alternative physical layer are:
· High bit rates

· Long ranges
· Low power consumption
· Provide coexistence mechanisms
· High density piconets

Specific detailed requirements associated with these characteristics are described in the sections that follow. 

3.0 
Bit Rate and Range

A bit rate of at least 622 Mbps at 3 meters is required at the PHY-SAP (Service Access Point). A preferred additional higher bit rate of at least 1 Gbps over at least 20 m for Point-to-Point operation is desired. Also, another preferred higher bit rate of at least 2 Gbps over at least 10 m for Point-to-Point operation is desired. The packet error rate used for these requirements is 8 % for 1024 octet frame body. The transmit EIRP (Effective Isotropic Radiated Power) is fixed by regulatory emission limits. Figure 1 shows the reference partitioning.
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Figure 1 – Reference partitioning

The error rate criterion is equivalent to that specified in 11.6.1 of the Standard IEEE 802.15.3-2003. The proposer is encouraged to show techniques that will satisfy the requirements described above. Data should be provided that shows the added complexity, power consumption, and latency due to these techniques. In addition, estimates should be given to indicate the PHY overhead due to preambles and PHY headers. 

	Requirement
	Source

	1.5 Gbps at 10 m distance (for point to point, application data rate)
	04/348r0

	> 1 Gbps at > 20 m distance for mFDEV-mFDEV link

mFDEV: millimeter wave Forwarding Device
	04/352r0

	> 622 Mbps at 3 m distance for mFDEV-mMDEV link

mMDEV: millimeter wave Mobile Device
	04/352r0


4.0
Delay 

The proposed system shall provide at least one mode with sufficiently low latency in order to satisfy the applications.

5.0 
Channelization 

The bit rates and ranges specified in section 3.0 shall be achievable on each piconet for operation with at least 3 other piconets operating in close proximity even with some degree of performance degradation.

Combination of analog/digital broadcasting channels and digital communication channels should be supported.

	Requirement
	Source

	4 non-overlap channels
	(04/388r0)

	Combination of analog/digital broadcasting channels and digital communications channels
	04/352r0


6.0 
Coexistence and Interference Resistance

The PHY shall be able to coexist with other wireless devices that may be in close proximity to IEEE 802.15.3 devices. This includes interference from 802.15.3c devices to other wireless systems as well as interference from other wireless systems or radiators to 802.15.3c devices. 

Coexistence and interference resistance shall, at a minimum, be considered for the following wireless devices: 802.15.1 (Bluetooth™), IEEE 802.11, IEEE 802.15 (3&4), IEEE 802.16, ISM cordless phones, and mmWave collision avoidance radars. Interference resistance from radiators, like microwave ovens, shall also be considered.

	Requirement
	Source

	Coexistence with 802.15.1, IEEE 802.11, IEEE 802.15.3, IEEE 802.15.4, ISM cordless phones
	

	Coexistence with IEEE 802.16
	

	Coexistence with mmWave collision avoidance radars
	

	Interference resistance from microwave ovens
	


7.0 
Channel Models

Performance in a multipath environment is a critical feature for the SG3c alternative PHY. Document (yy/nnn) provides a reference alternative PHY channel model. The individual proposers should make use of the SG3c models as they become available as a basis for evaluating the performance of their proposals. Individuals submitting proposals that are not addressed by the RF channels selected by the group are encouraged to provide specific details of the channel models used with references to literature, use in other standards, and/or research. 

	Requirement
	Source

	[Specification: Channel Model]
	yy/nnnrn


8.0 
Power Consumption

The proposer shall estimate DC power consumption in both the transmit state and the receive state. 

The proposer should indicate the possible power management actions that can be initiated by Standard 802.15.3-2003 "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. A power save state is also required.
	Requirement
	Source

	Less than 1 W for mobile DEV
	04/352r0

	[Specification: Power consumption]
	yy/nnnrn


9.0 
Form Factor

The PHY components should be capable of fitting into a form factor consistent with a camera, PDA, NIC cards, PCMCIA card or other small form factors of hand-held devices and storage mediums. A configuration shall be proposed for which the antenna size and form factor will not significantly increase the original device size.

	Requirement
	Source

	Consistent with a note-PC, PDA, etc.
	04/352r0

	[Specification: Form Factor]
	yy/nnnrn


10.0 
Complexity

Complexity will be minimal to enable mass commercial adoption of a variety of cost sensitive products.

	Requirement
	Source

	[Specification: Complexity]
	yy/nnnrn


11.0 
Supplements to Standard 802.15.3-2003 functionality 

It is envisioned that the alternative PHY project will allow supplements to Standard 802.15.3-2003. In addition to the PHY itself, the system may include MAC modifications necessary to support the mmWave PHY. 

It is required that the alternative PHY should operate with the 802.15.3 MAC without fundamental change in operation. It is also required that any enhancements or modifications are enabled by reference to alternative PHY specific PIB parameters.

12.0
Regulatory 

The alternative PHY standard should comply with necessary geopolitical or regional regulations.
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Annex B: (informative) Profile of Applications

Table below summarizes applications submitted in response to the CFA. The applications have been arranged in the numeric order of the document number (last column).

	#
	Description Of Applications
	Outdoor
	Indoor
	CFA (IEEE) Document Number

	1
	Vertically connected wireless link
	· LOS

· Data Rate: ?

· Range: ≤ 33 m
	-
	6, 92

	2
	Gigabit Ethernet link, wireless IEEE1394 applications
	-
	· LOS

· Data Rate: ≤1 Gbps duplex

· Range: ≤ 17 m
	19

	3
	Vertical wireless link
	· LOS

· Data Rate: ?

· Range: ≤ 30 m
	-
	92

	4
	Adhoc information distribution system
	-
	· LOS

· Data Rate: ?

· Range: ?
	97

	5
	Multimedia, information distribution system
	-
	· LOS

· Data Rate: ≥ 1 Gbps

· Range: ≤ 10 m
	98

	6
	· Outdoor: Fixed wireless access, distribution in stadiums, inter-vehicle communication, etc.

· Indoor: Connecting multimedia devices (wireless home link), ad-hoc meeting, heavy content download, distribution system
	· LOS

· P2P, P2MP

· Data Rate: 156 Mbps to 1.5 Gbps

· Range: 400 m to 1 Km
	· LOS

· Data Rate: 100 Mbps to 1.6 Gbps

· Range: ~ 10 m
	118

	7
	Small office/meeting scenario, general office applications
	-
	· NLOS

· OFDM

· Data Rate: ≤ 200 Mbps

· Range: 2 to 4 m
	141

	8
	Distribution links in apartments, stadium, etc.
	· LOS

· P2P

· Data Rate: ?

· Range: ≤ 220 m
	-
	153

	9
	Ad hoc network
	-
	· LOS

· Data Rate: 622 Mbps

· Range: ?
	155

	10
	Wireless IEEE1394 applications
	-
	· LOS

· Data Rate: 100, 200, 400, 800, 1600, 3200 Mbps

· Range: 12 m LOS
	351

	11
	· Outdoor: Distribution links in apartments, stadium, etc.

· Indoor: Ad-hoc network
	· LOS

· P2P and P2MP

· Data Rate: ?

· Range: ≤ 220 m
	· LOS

· Data Rate: ≥ 1 Gbps and ≥ 622 Mbps

· Range: ≥ 20 m and ≥ 3 m
	352

	12
	Wireless home video server connected to HDTV, PC and other video devices
	· -
	· LOS

· Data rate: 300 Mbps, 400 Mbps and 1.5 Gbps uncompressed HDTV data

· Range: ≤ 10 m
	348

	13
	PowerPoint and such applications
	-
	· LOS and NLOS

· Data Rate: ?

· Range: ≤ 3 m

· Space diversity
	514

	14
	Two way vertical wireless link
	· LOS

· P2P

· Data Rate: ?

· Range: ?
	-
	649

	15
	Wireless Gigabit Ethernet applications 
	-
	· LOS

· Data Rate:1.25 Gbps duplex

· Range: ~ 6 m
	653

	16
	· Replacement for 1394 FireWire

· Replacement for USB

· Military – future combat systems, secure communication
	-
	· LOS and NLOS (people)

· 100 to 500 Mbps link, 1 Gbps in 2007

· Short range
	665
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