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Text changes to 802.15.4:

3 Definitions

Add the following :

3.y PHY Mode: The set of PHY parameters uniquely defining one or more communications channels in a frequency band.

Text changes to Clause 6_fsk_122409:

6.1.2 Channel assignments

Replace the existing contents of 6.1.2 Channel assignments with:

Change the last paragraph as follows:

The upper 5 most significant bits (MSBs) of the 32-bit channel bitmaps in phyChannelsSupported shall be

used as an integer value to specify 32 possible channel pages. The lower 27 bits of the channel bit map shall

be used as a bit mask to specify channel numbers within a channel page, except for channel pages 7 and 8, where the number of channels may exceed 27; the channel assignments for pages 7 and 8 are described in  6.1.2.5a.

6.1.2.1 Channel numbering

Replace the existing contents of 6.1.2.1 Channel numbering with:

Change first line as follows:

A total of 27 channels numbered 0 to 26 are available per channel page, except for the channel page 7 and 8, where the number of channels per page is implementation dependent. The channel assignments for channel pages 7 and 8 are described in 6.1.2.5a.

Change last line in this clause to:

An exception to this is the UWB PHY where specific mandatory and optional behaviors are as defined in

6.12.11.1 and the MRFSK, OFDM and MR-OQPSK PHYs, where specific mandatory and optional behaviors are as defined in [insert correct subclauses for each SUN PHY]. 

Replace the existing contents of 6.1.2.5a Channel numbering for MRFSK PHY with:

Add to section inserted  after “Channel numbering for the UWB PHY” (after clause 6.1.2.5 and before 6.1.2.6 in 802.15.4-2009 draft, before clause 6.2.2.2 in P802.15.4-2006)

6.1.2.5a Channel numbering for the MRFSK, OFDM and MR-OQPSK PHYs

Channel page 7 is allocated to the PHY operating modes defined by the MRFSK, OFDM and MR-OQPSK PHYs. The number of channels available is implementation dependent, and varies by PHY type and operating mode, and exceeds 27 channels for some modes. 

The PHY PIB attribute phyChannelsSupported shall indicate that channel page 7 is supported for MRFSK, OFDM and MR-OQPSK PHYs.  
When the channel page indicated by an element in the PIB attribute phyChannelsSupported is equal to 7 the number of low order bits of that element is equal to the greater of 27 or phyNumberChannels as shown in Figure x1.
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Figure x1 Channel Page 7 Structure

Each bit 0..26, or 0..PHY PIB attribute phyNumberChannels, corresponds to a channel in the current frequency band identified by PHY PIB attribute phyCurrentFrequencyBand for the PHY Mode identified by PHY PIB attribute phyCurrentPHYMode. Bit 0 corresponds to the lowest channel in the frequency band for the current PHY Mode, bit 1 corresponds to the next highest channel and so on. A channel corresponding to a bit set to 1 is a supported channel otherwise the channel is not supported.
PHY PIB attribute phyFrequencyBandsSupported is a bit mask with each bit corresponding to the frequency band defined in a row of Table x1a. Bit 0 corresponds to row index 1, bit 1 corresponds to row index 2 up to bit 31 which corresponds to row index 32. A bit set to 1 indicates the corresponding frequency band is supported otherwise the frequency band is not supported.
Table x1a: Standard Frequency Bands [new table]

	Index (Decimal)
	Description

	1
	950MHz (Japan)

	2
	400 MHz (1MHz BW, exact frequencies yet to be allocated)

	3
	863–870 MHz 

	4
	915 MHz  

	5
	2400 MHz

	6
	220-222, US and Canada, 12.5kHz BW channels

	7
	450-470 MHz (US FCC Part 90)

	8
	470-510 MHz (China)

	9
	896-901 MHz (US FCC Part 90)

	10
	901-902 MHz (US FCC Part 24)

	11
	928-960 MHz (US, Non-contiguous)

	12
	1427-1452 MHz  (US and Canada, non-contiguous)

	13
	1492-1518 MHz (US and Canada, non-contiguous)

	14
	1605-1625 MHz (US, Non-contiguous)

	15
	1800-1830 MHz (US and Canada, Non-contiguous)

	16
	783 MHz (China)

	17
	922 MHz (Korea)

	18
	TV white spaces 

	19
	778-787 MHz (China)

	20..32
	Reserved


Table x1b (made up of 3 sub-tables x1b1, x1b2, x1b3) defines the standard PHY Modes for MRFSK, EDSSS and MR-OFDM PHYs. PHY PIB attribute phyPHYModesSupported is a bit mask indicating which PHY Modes are supported. A bit set to 1 indicates the corresponding PHY Mode is supported otherwise the corresponding PHY Mode is not supported. Bit 0 corresponds to the PHY Mode defined in row index 1, bit 1 to that defined in row index 2 up to bit 63 which corresponds to the PHY Mode defined in row index 64.
Table x1b1 PHY Mode table for FSK

	PHY Mode

Id  (Decimal)
	Mod Order
	Mod
	Mod Index (h)
	Channel Spacing kHz
	Symbol Rate kHz
	Bits/

Sym
	kbits/

sec
	Comment

	1
	2
	GFSK
	1.0
	200
	50
	1
	50
	Covers 470, 400, 868, 950

	2
	2
	GFSK
	1.0
	200
	100
	0.5
	50
	Note 1

	3
	2
	GFSK
	1.0
	400
	50
	1
	50
	

	4
	2
	GFSK
	1.0
	400
	100
	0.5
	50
	Note 1

	5
	2
	GFSK
	1.0
	400
	100
	1
	100
	Note 2

	6
	2
	GFSK
	1.0
	600
	200
	1
	200
	

	7
	4
	GFSK
	0.33
	600
	200
	2
	400
	

	8
	2
	GFSK
	0.5
	400
	100
	1
	100
	Covers 470,868

	9
	2
	GFSK
	0.5
	400
	150
	1
	150
	

	10
	2
	GFSK
	0.5
	400
	200
	1
	200
	Covers 470, 868, 2400

	11
	2
	FSK
	1.0
	200
	50
	1
	50
	915 and 2400

	12
	2
	FSK
	0.5
	400
	150
	1
	150
	915 and 2400

	13
	2
	GFSK
	0.5
	12.5
	5
	1
	5
	

	14
	2
	GFSK
	0.5
	25
	10
	1
	10
	

	15
	2
	GFSK
	0.5
	50
	20
	1
	20
	

	16
	2
	GFSK
	1.0
	12.5
	5
	1
	5
	Note 3

	17
	2
	GFSK
	1.0
	25
	10
	1
	10
	Note 3

	18
	2
	GFSK
	1.0
	50
	20
	1
	20
	Note 3

	19..24
	
	
	
	
	
	
	
	Reserved


Note: BT=0.5 for all GFSK modulations

Table x1b2 PHY Type table for MR-OQPSK (SUN-DSSS) 

	PHY Mode Id  (Decimal)
	Chip Rate kchip/sec
	Modulation
	Symbol Rate kHz
	Bits/Sym
	kbits/ sec
	Comment

	25
	500
	O-QPSK
	
	
	31.25
	

	26
	500
	O-QPSK
	
	
	62.5
	

	27
	500
	O-QPSK
	
	
	125
	

	28
	500
	O-QPSK
	
	
	250
	

	29
	500
	GMSK
	
	
	31.25
	

	30
	500
	GMSK
	
	
	62.5
	

	31
	500
	GMSK
	
	
	125
	

	32
	500
	GMSK
	
	
	250
	

	33
	125
	O-QPSK
	
	
	15.625
	

	34
	125
	O-QPSK
	
	
	62.5
	

	35
	125
	GMSK
	
	
	15.625
	

	36
	125
	GMSK
	
	
	62.5
	

	37
	1000
	O-QPSK
	
	
	31.25
	

	38
	1000
	O-QPSK
	
	
	62.5
	

	39
	1000
	O-QPSK
	
	
	125
	

	40
	1000
	O-QPSK
	
	
	250
	

	41
	1000
	GMSK
	
	
	31.25
	

	42
	1000
	GMSK
	
	
	62.5
	

	43
	1000
	GMSK
	
	
	125
	

	44
	1000
	GMSK
	
	
	250
	

	45
	1000
	
	
	
	500
	CA-CDM spreading code

	46
	1000
	
	
	
	250
	SSSS spreading code

	47
	1000
	
	
	
	125
	CA-CDM spreading code

	48
	1000
	
	
	
	62.5
	CA-CDM spreading code

	49
	2000
	
	
	
	500
	CA-CDM spreading code

	50
	2000
	
	
	
	250
	SSSS spreading code

	51
	2000
	
	
	
	125
	CA-CDM spreading code

	52
	2000
	
	
	
	62.5
	CA-CDM spreading code

	53..56
	
	
	
	
	
	Reserved


Table x1b3 PHY Type table for OFDM

	PHY Mode Id 

 (Decimal)
	Channel BW
	FFT Size
	Active Tones
	Mod
	FEC Code Rate
	Rep Rate
	kbits/sec
	Comment

	57
	
	128
	104
	BPSK
	1/2
	4
	93.75
	

	58
	
	64
	52
	QPSK
	1/2
	2
	..
	

	59
	
	32
	26
	TBD
	1/2
	..
	..
	

	60
	
	16
	14
	TBD
	1/2
	..
	..
	

	61
	
	8
	6
	TBD
	1/2
	..
	..
	

	62..64
	
	
	
	
	
	
	
	Reserved


When channel page 7 is the current page, PHY PIB attribute:

· phyCurrentFrequencyBand shall identify the frequency band currently in use

· phyCurrentPHYMode shall identify the current PHY Mode in use
· phyNumberChannels shall identify the number of channels in the current frequency band for the current PHY Mode
· 
The values of PHY PIB attributes phyCurrentChannel, phyCurrentFrequencyBand, phyCurrentPHYMode and shall correspond to bits set to 1 in the low order bits of the PHY PIB attribute phyChannelsSupported, PHY PIB attribute phyFrequenncyBandsSupported and PHY PIB attribute phyPHYModesSupported respectively.
The centre frequency of each channel in the frequency band is given by Equation (1) where Band Edge is the lowest frequency of the first channel in the frequency band, Channel Separation is the difference between two adjacent channel centre frequencies and Channel is a number in the range 0..phyNumberChannels – 1.

Channel Centre Frequency = Band Edge + ((2 x Channel + 1) x Channel Separation)/2
(1)

6.1.2.5b Generic PHY for the MRFSK, OFDM and MR-OQPSK PHYs

The PHY PIB attribute phyChannelsSupported shall indicate that channel page 8 is supported for MRFSK, OFDM and MR-OQPSK PHYs defining generic PHY Modes.  

When the channel page indicated by an element in the PIB attribute phyChannelsSupported is equal to 8 the number of low order bits of that element is equal to the greater of 27 or phyNumberChannels as shown in Figure x2. 
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Figure x2 Channel Page 8 Structure

Each bit 0..26, or 0..phyNumberChannels, corresponds to a channel in the current frequency band identified by phyCurrentFrequencyBand for the PHY Mode identified by phyCurrentPHYMode. Bit 0 corresponds to the lowest channel in the frequency band for the current PHY Mode, bit 1 corresponds to the next highest channel and so on. A channel corresponding to a bit set to 1 is a supported channel otherwise the channel is not supported.

PHY PIB attribute phyGenericPHYsSupported is a bit mask the Generic PHY IDs that may be used. Each bit 0..31 corresponds to a generic PHY ID. A bit set to 1 indicates that generic PHY ID equal to the index of that bit is defined and supported otherwise the generic PHY ID is undefined and not supported.
When channel page 8 is the current page, PHY PIB attribute:

· phyNumberGenericPHYDescriptors shall be set to the number of generic PHY IDs supported

· phyGenericPHYDescriptors shall be an array of phyNumberGenericPHYDescriptors elements each of which contains a generic PHY descriptor (see 6.4.2.x)
· phyCurrentGenericPHYDescriptor shall be set to the value of the generic PHY ID currently in use
· phyNumberChannels shall be set to the number of channels in the current frequency band for the current PHY Mode described by the generic PHY descriptor identified by phyCurrentGenericPHYDescriptor
Replace the existing contents of 6.1.2.6 Channel pages with:

6.1.2.6 Channel pages

Add to Table 4:

	Channel page

(decimal)
	Channel page

(binary)

(b31, b30, b29, b28, b27)
	Channel

number(s)

(decimal)
	Channel number description

	7
	0 0 1 1 1
	Variable
	Standard defined frequency bands for the MR-FSK, OFDM and MR-OQPSK PHYs.  See section 6.1.2.5a

	8
	0 1 0 0 0
	Variable
	Vendor defined generic PHY IDs for the MR-FSK, OFDM and MR-OQPSK PHYs.  See section 6.1.2.5.b

	9-31
	0 1 0 0 1 – 1 1 1 1 1
	Reserved 
	Reserved


Replace the existing contents of 6.4.2 PHY PIB attributes with:

6.4.2 PHY PIB attributes

Change Table 31 as follows:

	Attribute 
	Identifier
	Type
	Range
	Description

	phyChannelsSupported
	0x01
	Array
	An R x n bit array, where R ranges from 1 to 32 and n=32 for all elements except 7 & 8 where the number of bits = phyNumberChannels
	The array is composed of R rows, each of which is a bit string with the following properties: The 5 MSBs (b27, …, b31) indicate the channel page, and the m LSBs (b0, b1, …, m-1) indicate the status (1=available, 0=unavailable) for each of the up to m valid channels (bk shall indicate the status of channel k as in 6.1.2) supported by that channel page. 
M shall be equal to 27 for all pages except page 7 and page 8 where the value of m shall be equal to the value of phyNumberChannels.

The device only needs to add the rows (channel pages) for the PHY(s) it supports.

	phyNumberChannels
	
	Integer 
	0..65535
	The number of channels in phyCurrentFrequencyBand for phyCurrentPHYMode

	phyFrequencyBandsSupported
	
	Bit Mask
	Length = 32
	phyFrequencyBandsSupported is a bit mask of length equal to the number fo rows in Table x1a. A bit set to 1 indicates the frequency band defined by the row in Table x1a corresponding to the bit is supported otherwise the frequency band is not supported.



	phyPHYModesSupported
	
	Bit Mask
	Length = 64 bits
	phyPHYModesSupported is a bit mask of length equal to the number of rows in Table x1b. A bit set to 1 indicates the PHY Mode defined by the row in Table x1b corresponding to the bit is supported otherwise the PHY Mode is not supported. Bit 0 corresponds to the PHY Mode defined in row 1, bit 2 to the PHY Mode defined in row 2 up to bit 63 which corresponds to the PHY Mode defined in row 64

	phyCurrentFequencyBand
	
	Integer
	0..26
	phyCurrentFrequencyBand identifies the frequency band currently in use. Its value shall correspond to a bit set to 1 in bits 0..26 of the element of phyChannelsSupported identifying channel page 7

	phyCurrentPHYMode
	
	Integer
	0..63
	phyCurrentPHYMode identifies the current PHY Mode in use. Its value shall correspond to a bit set to 1 in phyPHYModesSupported

	phyCurrentChannel
	
	Integer
	For Channel Pages 0..6): 0..26

For Channel Page 7 & 8: 0..phyNumberChannels
	[Add to the definition of phyCurrentChannel…]

For channel page 7, phyCurrentChannel identifies the centre frequency of the communications channel in use in the frequency band identified by phyCurrentFrequencyBand for the PHY Mode identified by phyCurrentPHYMode. 
For channel page 8, phyCurrentChannel identifies the centre frequency of the communications channel in use in the frequency band and using the PHY Mode indicated by phyCurrentGenericPHYDescriptor


	phyNumberGenericPHYDescriptors
	
	Integer
	0..32
	phyNumberGenericPHYDescriptors indcates the number of generic PHY IDs supported

	phyGenericPHYsSupported
	
	Bit Mask
	Length = 32
	phyGenericPHYsSupported is a bit mask of length 32 bits. A bit set to 1 indicates the Generic PHY ID corresponding to the bit is supported otherwise the Generic PHY ID is not supported. Bit 0 corresponds to Generic PHY ID 1, bit 1 to Generic PHY ID 2 up to bit 31 which corresponds to Generic PHY ID 32.

	phyGenericPHYDescriptors
	
	Array
	0..32 Generic PHY Descriptors
	phyGenericPHYDescriptors is an array of phyNumberGenericPHYDescriptors elements each one containing a generic PHY descriptor. Each element shall correspond to a bit set to 1 in bits 0..26 of the element of phyChannelsSupported indicating channel page 8

	phyCurrentGenericPHYDescriptor
	
	Integer
	0..26
	phyCurrentGenericPHYDescriptor identifies the generic PHY descriptor currently in use. Its value shall correspond to a bit set to 1 in bits 0..26 of the element of phyChannelsSuported indicating channel page 8 


6.4.2.x Generic PHY Descriptor

The generic PHY descriptor consists of fields to define a specific frequency band and a PHY Mode as shown in Figure x3. The frequency band is defined by a lowest frequency, a channel spacing and a number of channels.. The first field describing the PHY identifies a PHY Type. Subsequent fields depend on the value of the PHY Type field. The fields for PHY Type values corresponding to MR-FSK, OFDM and MR-OQPSK variants are defined. Other PHY Type values may have any vendor defined field structures after the PHY Type field. The means used to exchange vendor defined information is beyond the scope of this standard.

	Attribute
	Type
	Valid Range
	Description

	Band Edge 
	Integer
	…
	Starting frequency of channel band  

	Channel Spacing 
	Integer
	…
	Separation of adjacent channel centre frequencies – standard separations are 50, 100, 200, 400, 600 kHz

	Number of Channels 
	Integer
	1..
	Number of channels in the band – defines the upper frequency limit of the channel band 

	PHYType 
	Enumeration
	FSK, OFDM,

DSSS, Vendor Defined
	Fr values of {FSK, OFDM, DSSS} this attribute is followed by one of {MR-FSK, OFDM, MR-OQPSK} PHY descriptor variants respectively, otherwise the following fields are vendor defined

	FSK PHY Descriptor variant

	ModOrder 
	Enumeration
	{2…n}
	Modulation order; Defines bits/symbol 

(bits/symbol = mod order/2) 

	FSKModIndex 
	Float
	0.25-2.5
	Modulation Index

	GFSKBT 
	Enumeration
	BT_0.5

BT_1.0

BT_OFF
	Gaussian transmit shaping filter used. If BT_OFF no shaping filter (FSK).

	SymbolRate
	Integer
	1kHz  - 1MHz
	Integer 1Hz steps.  .   

	OFDM PHY Descriptor Variant

	TBD
	
	
	

	MR-OQPSK PHY Descriptor Variant

	TBD
	
	
	

	Vendor Defined Variant

	Undefined
	
	
	


Figure x3 – Generic PHY Descriptor
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