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1. Introduction

This document attempts to cross-reference the TG4g proposals as of 08 May 2009 (prior to the May interim meeting).  This revision includes the updates made from the preliminary proposals heard in March 2009 and adds a lot of new proposals submitted prior to the May 2009 meeting.  

Section 2 tables list the proposals with the document numbers for reference. These serve as the index identifier for the cross reference tables. 

Section 3 contains the cross reference tables. There are more proposals than can fit into a single cross-reference table, so I have split it into semi-arbitrary categories for working with: 

1. Narrow bandwidth frequency hopping FSK proposals;

2. DSSS proposals; 

3. OFDM proposals;

4. Other (everything else)

These divisions are meant only to provide for a means to fit all the information onto a page.  Some proposals may logically fit into more than one of these categories.  
Three cross reference tables are provided in this version. The remaining proposals (the “other” category) did not so obviously fit into this cross reference format. 

2. List of Proposals

Preliminary proposals and recommendations presented in Vancouver, sorted by Document #.
	Ref. Doc #
	Short Title
	Author (company)

	15-09-0114-00
	Trends in SUN capacity
	Monnerie (Landis+Gyr)

	15-09-0116-01
	Flexible DSSS Proposal
	Enns (Consultant), Chang, Powell (Freescale)

	15-09-0118-03
	Narrow band PHY 
	Seibert, Flammer (SSN), Rolfe (BCA)

	15-09-0120-02
	Waveniss
	Dugas, Rouse (Corinis), Schwoerer (FT)

	15-09-0124-00
	Multi-Rate PHY Proposal  
	Schmidt, Eggert, Poegel, Bacher, Beyer (Atmel)

	15-09-0128-00
	Dynamic DSSS
	Myers, Howard, (On-Ramp), Lampe (Consultant)

	15-09-0127-02
	Smart Grid Communications Proposal
	Mason, McCullough, Hart (Elster)

	15-09-0126-01
	Signal Processing options
	Steve Shearer (Consultant)

	15-09-0129-01
	Battery Operated Sensing Device Requirements for 802.15.4g
	Mark Thompson (Aclara)

	15-09-0131-01
	Design Considerations for the SUN Network
	Kent (ADI)

	15-09-0135-01
	Multi-Regional Sub-GHz PHY
	K. T. Le (TI)

	
	Added after March meeting, discussed in conference calls:

	15-09-0262-00
	OFDM option for TG4g (doc#)
	Monnerie (Landis+Gyr), Shearer (Consultant), Shimada (Yokogawa)


The following lists the proposals submitted for the May 2009 interim meeting, sorted by Document #.
	Document #
	 Title
	Authors (Company)
	Xref ID

	15-09-0124-03
	Multi-Rate PHY Proposal 
	Michael Schmidt, Dietmar Eggert, Frank Poegel, Torsten Bacher, Sascha Beyer (Atmel)
	F1
D1

	15-09-0274-00
	Low power features for SUN 
	Hirohito Nishiyama, Ryoji Ono, Seiichi Hiraoka (Mitsubishi)
	M1

	15-09-0275-01
	PHY Proposal for 802.15.4g based on OFDM technology using TV White Space
	Sangsung Choi , Cheolho Shin, Byounghak Kim(ETRI)
	O1

	15-09-0278-00
	GFSK PHY proposal for Smart Utility Networks
	Henk de Ruijter (Silicon Labs)
	F2

	15-09-0280-00
	NBFH Detailed PHY Proposal for 802.15.4g
	Cristina Seibert, George Flammer (Silver Spring Networks); Dietmar Eggert, Michael Schmidt (Atmel); Jeritt Kent (ADI)
	F3

	15-09-0283-00
	Adopting Flexible DSSS Modulation for PHY Layer 
	Yaoxian Fu, Jie Shen, Tao Xing, Haitao Liu, Liang Li, Liang Zhang, Zhuang Zhao (SUMIT, Vinno,  JiaXing Wireless Sensor Networks Engineering Center, Huawei)
	D2

	15-09-0285-00
	MAC and PHY proposal for 802.15.4g for Smart Utility Networks
	Takaaki Hatauchi (Fuji) 
	M2

	15-09-0288-00
	Battery Operated Sensing Device Operations in 802.15.4g
	Mark Thompson (Aclara) 
	B1

	15-09-0289-00
	Affordable OFDM for the SUN PHY
	Steve Shearer (Consultant)
	O2

	15-09-0290-00
	Power and Spectrum Efficient PHY Proposal for 802.15.4g
	Khanh Tuan Le, Per Torstein Roine (Texas Instruments)
	F4

	15-09-0291-00
	It's all about Future-Proofing
	Emmanuel Monnerie (Landis+Gyr)
	O3

	15-09-0292-00
	Itron Proposal for 802.15 TG4g PHY Amendment
	Daniel Popa, John Buffington (ITRON)
	F5

	15-09-0293-00
	OFDM PHY proposal for SUN
	Rishi Mohindra (MAXIM)
	O4

	15-09-0294-00
	Affordable OFDM for SUN - detailed proposal
	Steve Shearer (Consultant)
	O2

	15-09-0295-00
	4g-flexible-dsss-final-proposal
	Chang, Powell (Freescale), Enns (Consultant)
	D3

	15-09-0298-01
	Common Platform for narrow bandwidth frequency hopping PHY
	Benjamin Rolfe (BCA), et al.
	F6

	15-09-0299-00
	Sensus'_Proposal_to_TG4g
	Britton Sanderford (Sensus)
	B2

	15-09-0301-00
	Two Rate DSSS for SUN
	Tae-Joon Park, Wun-Cheol Jeong, Hoyong Kang, Seong-Soon Joo  (ETRI )
	D4

	15-09-0302-00
	FHSS Neighborhood Area Network Communications Proposal
	David Hart (Elster Electricity)
	F7

	15-09-0303-00
	DSSS Neighborhood Area Network Communications Proposal
	Scott Weikel (Elster)
	D5

	15-09-0304-00
	Draft for 802.15 TG4g PHY amendment FHSS PHY w/ Interoperable Battery Powered Devices
	David Hart (Elster Electricity)
	F6

	15-09-0305-00
	2.4 GHz NBFH Proposal to TG4g
	Soumitri Kolavennu (Honeywell)
	F8

	15-09-0306-00
	Robust multi-channel adaptation
	Gahng-seop Ahn, Junsun Ryu, Myung Lee, Seong-soon Joo (CUNY, ETRI)
	M3

	15-09-0307-00
	Dynamic DSSS draft proposal for SUN
	David Howard, Ted Meyers (On-Ramp)
	

	15-09-0308-00
	robust multi channel adaptation-description
	Gahng-seop Ahn, Junsun Ryu, Myung Lee, ChangSub Shin, Seong-soon Joo (CUNY, ETRI)
	M4

	15-09-0310-00
	Coronis-FT-proposal-for-802-15-tg4-phy-amendment.doc
	Jean Schwoerer (France Telecom R&D), John Rouse, Christophe Dugas (Coronis)
	F9

	15-09-0312-00
	PHY and MAC Proposals for low-power consumption SUN
	Fumihide Kojima, Hiroshi Harada (NICT)
	F10


3. Cross Reference Tables
The following tables map from the presentations into the PHY parameters table from (15-09-0075).   Where entries are blank, nothing as specified in the proposal. 
Table 1: Narrow band, FSK
	
	F1
	F2
	F3
	F4
	F5
	F7
	F8
	F9
	F10

	PHY Parameter
	MultiRate
	GFSK-SI
	NBFH-SAA
	PSEP-TI
	ITRON
	FHSS-EL
	24GNBFH
	Wavenis
	LPC

	Operating band (MHz)
	868-869.5
	450-470, 868-870, 902-928,

950-956
	902-928, 2400-2483.5
	470-510, 

902-928 

863-870 
	902-928, 2400-2483.5
	902-928

others possible
	2400-2483.5
	915MHz, 868MHz, 316-433MHz
	

	Channel BW

(-20dB)
	> 250
	
	< 250 
	
	< 100 
	
	< 1000
	50 kHz;

TBD wider channels
	30 to 150

	Channel spacing kHz
	≥ 250
	300, 100, 400, 400
	300 
	200, 250, 300
	500, 1000
	400 
	1000
	50kHz

300kHz
	≤ 400

	Modulation 
	GMSK 
	GFSK
	MSK
	2 & 4-GFSK
	FSK
	FSK
	
	GFSK
	FSK

	FEC
	R½ convol.
	None Specified
	None Specified
	Block Parity

SECDED
	None Specified
	None Specified
	None Specified
	BCH (31,21) rate 1/3
	

	Frequency Hopping
	
	MAC
	MAC
	MAC
	MAC
	MAC
	
	PHY
	

	PHY frame structure: 
	
	
	
	
	
	
	
	
	

	MAX payload
	> 1500
	2047
	2047
	2047
	1024
	> 1500
	
	> 1500
	

	SHR 
	32-bit pre  + SFD
	64-bit pre + 16-bit SFD
	Variable pre + 16-bit SFD
	Preamble + SFD
	32bpre+16b 32b SFD
	Variable pre +16 bit SFD
	
	
	

	CRC
	
	CRC-32,16 
	CRC-32
	PCB
	
	CRC-16
	
	
	

	Data Whitening
	8-bit LFSR
	9-bit LFSR
	8-bit LFSR variable seed 
	Yes
	None Specified
	Upper Layer
	
	Yes (TBD)
	

	Data rate(s), kbps
	50, 100
	40, 100 
	100 
	40,75, 50, 100, TBD 
	≤ 114
	9.6kbps – 300kbps
	
	19.2
	20 to 160

	Symbol / chip rate
	100 kcps
	40, 100 ksps
	100 sps
	
	
	
	
	
	

	Transmit Power or PSD
	50mW, 500mW
	up to 1W
	up to 1 W 
	Up to 1W
	Up to 1W
	up to 0.25W
	As allowed
	10mW- 0.5W
	

	TX Power Control
	
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	

	Interference detection
	LBT
	
	MAC and/or Higher layer
	
	MAC
	
	
	Higher layer
	MAC,HL

	Link Quality
	
	
	RSSI, NHL
	
	RSSI, MAC
	
	
	RSSI
	

	Reliability enhancing features/methods
	Whitening, FEC, AFA
	Whitening,

Freq Agility
	Hopping, CRC-32
	Freq Agility, FEC
	Freq Agility
	Freq Agility
	Freq Agility
	interleaving + FEC
	MAC, HL

	Co-existence features
	LBT, AFA
	Freq Agility, LDC
	Freq Agility, LDC
	Freq Agility
	Freq Agility
	Freq Agility
	Channel Plan
	Freq Agility, TX power ctrl
	

	SoP support features
	Channel diversity
	channel diversity
	channel diversity
	Channel Plan
	channel diversity
	Split band into sub (2)
	Freq Agility
	channel diversity
	


Table 2: DSSS

	
	D1
	D2
	D3
	D4
	D5
	D6

	PHY Parameter
	MultiRate
	AFDM
	Flex-DSS
	2Rate
	DSSSNANC
	Dynamic DSSS

	Operating band (MHz)
	860MHz,
	2400
	same as 15.4 DSSS
	2400
	 15.4-2006
	902MHz and 2.4GHz

	Channel BW

(-20dB)
	
	 15.4-2006
	 15.4-2006
	 15.4-2006
	15.4-2006
	0.5MHz, 2MHz, 5MHz

	Channel spacing kHz
	600
	 15.4-2006
	 15.4-2006
	15.4-2006
	15.4-2006
	

	Modulation 
	GMSK 
	
	O-QPSK
	O-QPSK
	15.4-2006
	D-BPSK

	FEC
	block code (4,n)
	
	None
	None
	15.4-2006
	Encode rate 1/2

	Frequency Hopping
	MAC
	None
	None
	None
	None
	MAC

	PHY frame structure: 
	
	
	
	
	
	

	MAX payload
	> 1500
	
	1500
	
	2047
	> 1500

	SHR 
	Variable pre (dynamically) + SFD
	
	
	
	15.4-2006
	

	CRC
	
	
	
	16 or 32-CRC
	15.4-2006
	CRC-32

	Data Whitening
	8-bit 
	
	
	None
	None
	

	Data rate(s), kbps
	400, 200, 100,  50, 25, 12.5, 6.25
	
	up to 1Mbps
	250,
250<DR<750
	15.4-2006
	Variable

	Symbol / chip rate
	400 kcps multiple- spreading factor
	
	Variable / 2Mcps
	Variable / 2Mcps
	15.4-2006
	Variable

	Transmit Power or PSD
	up to 1W
	
	
	
	15.4-2006
	up to 1 W

	TX Power Control
	
	
	8dm/2khz
	
	15.4-2006
	

	Interference detection
	
	
	Optional
	
	15.4-2006
	Yes

	Link Quality
	
	
	MAC
	
	 15.4-2006
	

	Reliability enhancing features/methods
	
	
	RSSI, NHL
	
	 15.4-2006
	RSSI

	Co-existence features
	
	
	
	
	 15.4-2006
	Encode+interleave

	SoP support features
	Freq agility Channel diversity
	
	15.4 
	
	 15.4-2006
	Random user code delay, TX power control, Gold code diversity


Table 3: OFDM

	
	O1
	O2
	O3
	O4

	PHY Parameter
	MB-OFDM-WS
	A-OFDM
	OFDM-LG
	OFDM-M

	Operating band (MHz)
	470~698
	700, 800, 900, 2400

	Multiple 

< 1GHz, 2.4GHz
	

	Channel BW

(-20dB)
	960 signal

7.5  per carrier

	243.75 signal

18.75 per carrier


	100, 200, 300
	

	Channel spacing kHz
	1000
	300
	100
MAC control for BW>100
	

	Modulation 
	QPSK
	DPSK, pi/4 DQPSK 


	OFDM-BPSK, OFDM-QPSK, OFDM-16QAM, OFDM-64QAM
	64-QAM



	FEC
	Convolutional w/puncturing (rate 1/3, 1/4)
	Convolutional w/puncturing (rate 1/8 to 2/3)
	yes 
	Convolutional

	Frequency Hopping
	No
	MAC
	MAC
	No

	PHY frame structure: 
	
	
	
	

	MAX payload
	
	2047
	2047
	

	SHR 
	
	variable len pre + 3 barker SFDs
	TBD
	

	CRC
	
	CRC-32
	CRC-32
	

	Data Whitening
	
	Yes
	no
	

	Data rate(s), kbps
	100,200,450,900
	360,240,180,120,90,45,22.5
	33kbps to 1Mbps
	288 to 1152

	Symbol / chip rate
	
	
	Variable
	variable

	Transmit Power or PSD
	up to 4W
	
	up to 1 W 
	

	TX Power Control
	
	
	NA
	

	Interference detection
	
	
	Yes
	

	Link Quality
	Database lookup
	
	MAC and/or Higher layer
	

	Reliability enhancing features/methods
	
	
	RSSI, MAC (ACK success rate)
	

	Co-existence features
	Freq and time domain spreading
	Freq agility, FEC, redundancy, cyclic prefix, pilot tomes
	Frequency Hopping, CRC-32, FEC, channel equalization, bit redundancy, cyclic prefix, pilot tones
	

	SoP support features
	Coordinated usage
	channel diversity, LDC
	channel diversity, LDC
	

	SoP support features
	
	
	Channel diversity, CRC-32 seed, channel skipping/band splitting, hopping pattern seed
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