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FHSS-FSK Common Platform
Common Platform Working Summary

Introduction
Purpose and Scope

The following summarizes the Common Platform Proposal. The intent of this table is to capture the current “state” of the CP during the process of merging proposals, and to facilitate discussions necessary to reach convergence.  More details are captured in 15-09-0298-02 (and further revisions).
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FHSS-FSK Common Platform Summary Table

Highlighted remarks are things to discuss as a group (sub-group) via email reflector, conference calls, and face to face.   
	FHSS-FSK Common Platform

	Specification 
	Proposed specification or approach
	Remarks

	Operating Frequency
	Support multiple bands to include:

314
316
Possibly in China
316

433

400
TBD
Japan (TBD)
470

510

China (to be verified)

780
TBD
Possibly in China
863

870

US and Europe
902

928

US

950

956

Japan

2400

2483

Most places

	Channel spacing, BW, available data rates available vary by band.
Discuss including an informative annex on “band agnostic implementation guidance” to enable adaptation of the standard other bands as may be (or become) available.
314-316MHz and 780MHz under consideration in China, more information is pending; Additional band(s) in Japan may be under consideration, more information  pending.

	Transmit Power
	Maximum TX power is implementation dependent; 
	The standard allows for implementations that conform to appropriate regulations;  

	PHY Service Specification
	Per 15.4-2009, extended as necessary (TBD).
	09-0280-00 section 6.2 is a good place to start.

	PPDU Format
	Multiple PHR formats are supported via unique SFD values;  
	4 PHR formats identified (see PHR Variations)

Can consolidate, or need more options?

	
	Support for variable length preamble, with length and bit pattern provided by MAC via PHY PIB
	

	
	11  and 12 bit length field 
	

	
	Frame control to support signaling of FEC/data rate, forward compatibility via header extension bit
	

	
	32-bit CRC and 16-bit CRC (MAC selects which)
	

	Channel Spacing, BW, and 

Symbol/data Rates
	Multiple data rates supported, band-specific choices:

Chan Spacing kHz

Chan BW kHz

Modula-tion

Nominal kbps

Note

50
50
2-GFSK
19.2
PHY hopping with interleaving and BCH
300 

250

2-MSK, 2-GFSK

100

902-928MHz; 2.4GHz
300 

250

4-GFSK

200

902-928MHz; 2.4GHz
250

TBD

2-GFSK

50, 100

863-870MHz band

250

TBD

4-GFSK

200

863-870MHz band

200
TBD
2-FSK
60
400

TBD

2-FSK

240
400
TBD
2-GFSK
100

950MHz band (Japan)
600

500

2-MSK, 2-GFSK

200

2.4GHz 

600

500

4-MSK, 4-GFSK

400

2.4GHz

500

500

2-GFSK

200

868-870MHz band

500

500

4-GFSK

400

868-870MHz band


	Need more information on 400MHz band in Japan;  

Need to specify which combinations work in which bands more completely (470, 400M not included yet)

Need all these options?

	FEC
	None 

Convolutional coding (15-09-289, 15-09-0299) rate ½, ¾.
Block Parity SECDED (15-09-0290)

BCH(21,31)  (15-09-0310)

Reed-Solomon (15-09-0292)
BCC
	Can we converge on one or two?


	Scrambler
	8-bit (variable seed) and 9-bit (15.4d compatible). Controlled by MAC (can be disabled).
	8-bit fits into the PHR; 9-bit for compatibility with 15.4d 

	FSK/GFSK
	Support for ‘switch-able’ Gaussian filter in all bands;

FSK Modulation parameters: h=0.5 (MSK)

GFSK Modulation Parameters:

· h = 0.75, BT = 0.5 
· h=0.5 BT=0.3


· h=0.3 BT=0.5


· h=1 BT=0.5
	Can we converge on fewer GFSK options?


	Transmit Power Control
	Variable, controlled by MAC via PHY PIB;

Adopt PHY-PIB definitions in 09-0280-00 which supports power levels > 30dBm (such as up to 5W per 15-09-0299)
	09-0280-00 provides a method that supports implementation dependent granularity and range, solves the problem identified in 09-298 about limited range of the current 15.4 definition.

	Data Interleaving
	W/PHY hopping mode
	

	Hopping
	PHY hopping (a PSDU is split across multiple channels);

MAC hopping  (1 or more PSDU sent before changing channels)
	Control of hopping is MAC function

	CCA Function
	15.4a-2007 adds CCA Mode 4 ALOHA (CCA shall always report an idle medium).  Specify that this mode may apply to the 15.4g PHY.  Apply LBT CCS modes in 15.4-2006;
	

	Channel Quality Measurement 
	Provide LQI measurement (TBD);

Work with TG4g for MAC layer features for channel quality;
	Needs some MAC support too

	Min. Receiver Sensitivity
	TBD
	May be band specific?

	Min. Adjacent Channel Rejection 
	TBD
	May be band specific?

	Low Energy Features
	Channel sampling function (slide 16 on doc#15-09-0274-00-0004g)
Sampling enabled(SMP_ON) control (slide 15 on doc#15-09-0274-00-0004g)

Other PHY layer sensing/adaptation mechanisms for energy saving;
	Coordinating MAC functionality with TG4e “low energy” sub-group;


PHR Variations

	Octets: variable
	2
	1
	2
	variable

	Bits: variable
	16
	8
	1
	4
	11
	

	Preamble
	SFD
	Scrambler Seed
	E

X

T
	FCTRL
(DR/

FEC)
	Frame Length 
	PSDU 

Includes FCS

	SHR
	PHR
	PHY Payload


Figure 1: Structure of PPDU based on 15-09-0300-00 
	Octets: variable
	2
	2
	variable

	Bits: variable
	16
	1
	3
	12
	

	Preamble
	SFD
	E

X

T
	FCTRL


	Frame Length 
	PSDU 

Includes FCS

	SHR
	PHR
	PHY Payload


Figure 2: Structure of PPDU with short header, 12 bit Length Field, based on 15-09-302-01:

	Octets: variable
	2
	1 or 2
	variable

	Bits: variable
	16
	1
	4
	7 or 11
	

	Preamble
	SFD
	PHR Len 
	R

F

U
	Frame Length 
	PSDU 

Includes FCS

	SHR
	PHR
	PHY Payload


Figure 3: Compatible with legacy 802.15.4d devices, based on 15-09-0278-00
Regarding Figure 3, the PHR Len bit = 0 signals a 7 bit length field, and there are no RFU bits; When PHR Len = 1 the Frame Length is 11 bits and the remaining 4 bits are reserved. 
	Octets: 
	2 or 4
	2
	2
	variable

	Bits: variable
	16 or 32
	4
	1
	11
	16
	

	Preamble
	SFD
	NID
	E

X

T
	Frame Length
	Frame Header Protection 
	PSDU 

Includes FCS

	SHR
	PHR
	PHY Payload


Figure 4: PHR format based on 15-09-0396-00
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