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1.0 
PHY Layer Technical Requirements

Physical layer requirements for the Alternate PHY layer are often combinations: High data rates, but only at low ranges, lower rates at higher ranges; low power consumption, but only with battery use; high capacity, in a shared sense.

The requirements reflect a PHY layer that is scalable across multiple dimensions including range, throughput, shared capacity, size, and power consumption. There are additional requirements in Quality of Service. 

2.0 
Data Throughput and  Range

A data rate of at least 110 Mbps at 10 meters is required.  The packet error rate used for this requirement is 10% for 512 byte packets.  The assumption is the transmit EIRP is fixed by emission limits and the receiver antenna has a 0 dBi gain. Higher data rates are desired at shorter ranges. Data rates are “information rate” at the PMD-SAP. 

An additional higher data rate of 200 Mbps at 4 meters is required and scalability to rates in excess of 480 Mbps is desirable at reduced range. 

{Editor’s Note}: we are waiting for an applications table here.











	Requirement
	Source

	100 / 200 / 400 and 480 Mb/s up to 4.5 m range 
	02/031r0

	20 Mb/s to 10 m range
	00/075r0

	60 Mb/s, 90, >100 Mb/s (kiosk)
	02/043r0

	2-25 Mb/s; 31-63 Mb/s 10 m and 30 m
	02/047r0

	6-32 Mb/s; 15-50 Mb/s; 20-70 Mb/s; 30-100 Mb/s 10 m or 30-50 m range
	02/119r0

	2 Mb/s to 300 Mb/s: scalable >10 m range to 3 m range
	02/137r1

	1.5 Mb/s, 12 Mb/s, 480 Mb/s to < 5 m range; 

10 -1000 Mb/s desired
	02/139r0

	50 Mb/s – 500 Mb/s 1 m on body to 5 m ranges: scalable – very low bit rate to high bit rate
	02/143r0


3.0 
Aggregate Data Rates and Capacity and Addressing

The data rate of 110 Mbps at 10 meters, as indicated in section 2.0, shall be achievable on each piconet for operation with at least 4 non-overlapping piconets.  The ability to support a larger number of simultaneous over-lapping piconets is desirable even with some degree of performance degradation.  The proposer shall specify the degree of degradation. 

The definition of non-overlapping piconets is one or more piconets where there are no interfering devices directly between any DEV in the piconet, including the PNC.  This is illustrated below.





An overlapping piconet has DEVs from two or more piconets “embedded” within each other as shown below.




	Requirement
	Source

	3 non-overlap channels, min effective throughput 50 Mb/s each
	02/031r0

	multiple simultaneous channels
	02/119r0

	4 to 8 non-overlap channels, to 300 Mb/s shared
	02/137r1

	addressing of <127 devices per host
	02/139r0

	Large capacity, many devices (private addresses)
	02/143r0


4.0 
Coexistence, Interference Resistance
The proposer shall show the level of coexistence with current 802 devices, cellular, PCS, GPS and 802.15.1 within one foot separation from the device.  (Analysis with 802.11 DSSS shall suffice for 802.11b, 802.11g and 802.15.3).  Coexistence with more than one device at a time is a plus.  The proposer should provide data to show the level of coexistence with these devices.  Analysis should consider both ingress and egress scenarios.
An example of coexistence with more than one device at a time is operating the alternate PHY within one foot of an 802.11 radio and a cellular radio at the same time.
	Requirement
	Source

	Coexistence with other 802, BlueTooth, Cellular, PCS, GPS, 2.4 GHz and 5 GHz devices
	02/043r0, 02/137r1, 02/139r0, 02/143r0

	Operates within 1 m of 802, BlueTooth, Cellular, PCS and GPS
	02/119r0

	Must work with incumbent networks
	02/137r1

	Must support combinations of network technologies
	02/137r1

	Shall be capable of (802.15.3) 22 Mb/s QPSK mode
	02/102r0

	Robust in multipath (indoor)
	02/143r0


5.0 
Channel Model

{Ed. note}: Jeff Foerster to provide text for a call for channel models ... we can use 802.11 channel models for 2.4 GHz and 5 GHz but we need UWB and other models (i.e. 20 GHz if applicable).  Matt to suggest text for section 5.0 and submit it for comments before next week.

	Requirement
	Source

	Wide band channel model (to be defined)
	02/137r1

	JTC residential A
	02/031r0


{Ed. note: sections 6-9 were previously 7-10; #6 omitted}
6.0 
Power Consumption

	Requirement
	Source

	350-450 mW on CamCorder; 150-200 mW Still Digital camera; <100 mW in PDA; 90mW in (toy) wireless robot control
	02/043r0  

	Possible on battery operated devices
	02/047r0, 02/143r0  

	Low power and advanced power management; low power density
	02/102r0  

	40-80 mW battery power; and 150-500 mW mains
	02/119r0  

	Power management
	02/139r0


7.0 
Quality of Service

	Requirement
	Source

	“Best remedy” for QoS
	02/043r0  

	10-9 BER: video;  isochronous capable
	02/047r0

	10-12 BER: USB-LL
	02/139r0  

	Secure communications; privacy in PAN
	02/143r0

	High quality audio / video at high bit rate
	02/147r0


8.0 
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


9.0 
Cost

	Requirement
	Source

	Cost and BOM similar to BlueTooth
	02/119r0, 02/043r0, 02/031r0








