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 PIB Attribute Coordination Information Elements
The following Information Elements (IEs) are defined to enable coordination of PIB Attributes required for ordered operation of SUN networks. All of these IEs are declarative except for the Query IE. A device may include Declarative IEs in any MAC frame which may contain IEs (see xx.yy):

· At any time in order to declare PIB Attribute information in an unsolicited manner

· In response to receipt of a Query IE 
Table x1 — PIB Attribute Coordination IEs
	IE ID
	Content Length
	Name
	Description

	Base + 0x00
	Variable
	Query
	Contains a list of IE IDs requested

	Base + 0x01
	Variable
	SUN PHY Capabilities
	Declares the devices PHY Capabilities

	Base + 0x02
	Variable
	PIB Attribute
	Declares the value of a PIB Attribute


Editor’s notes:

1) Base is the offset into the table of IEs to provide non-overlapping IE IDs to any other IEs defined in 15.4 enhancements
2) Each IE diagram below will need to be made compatible with the actual IE structure agreed by 15.4e
xx.yy Query IE
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Figure x1 Query IE Format
A Query IE contains a list of IE IDs requested by the originator and may be included in a MAC frame with unicast or broadcast destination address. Each IE is identified by its ID except for PIB Attribute IEs which require both the PIB Attribute IE ID and the ID of the PIB attribute requested (see PIB Attribute IE below).
A recipient device should include declarative IEs of the type requested in the Query in subsequent MAC frames. The MAC frames containing the requested IEs should be directed to the originator unless the frame was received via a broadcast address.

The Query IE Length field is set to the sum of the IE IDs contained in the Information Field (note that the PIB Attribute IE requires 2 octets, all others require 1 octet).
The Query IE Information Field is set to the list of IE IDs and/or PIB Attribute IE + PIB Attribute IDs requested.

xx.yy SUN PHY Capabilities IE
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Figure x2 SUB PHY Capabilities IE Format

The SUN PHY Capabilities IE declares which SUN features a device supports.
The Length Filed is set to 2 + 2*Number of PHY Types supported.

Miscellaneous features are encoded as a bit map in the first octet of the Information Field. A bit set to 1 indicated the feature is supported otherwise the feature is not supported.

· Bit 4 indicates support for the Mode Switch feature (see 6.12a.3)

· Bit 3 indicates support for FEC Scheme 1 (6.12a.1.3)

· Bit 2 indicates support for FEC Scheme 0 (see 6.12a.1.3)

· Bit 1 indicates support for SFD Group 1 (see 6.3a.1.2)

· Bit 0 indicates support for Interleaving (see 6.12a.1.4)

	Bits 15..13
	Bits 12..0

	Rsvd
	Frequency Band


Figure x3 Frequency Bands Supported Format
The frequency bands defined in Table 4a are encoded into a 16-bit map with the Band ID in Table 4a corresponding to the bit-index into the map. The bits corresponding to undefined band identifiers are reserved. A bit set to 1 indicated the device supports operation in that frequency band otherwise it does not.
	Bits 15..12
	Bits 11..0

	PHY Type
	PHY Modes


Figure x4 PHY Type and PHY Modes Supported Format
PHY Types are encoded as 16-bit structures. Bits 15-12 encode the Modulation Scheme as a 4-bit unsigned integer as defined by Table x2. 

Table x2 — PHY Type Encoding
	PHY Type
	Modulation Scheme

	0
	Narrowband GFSK

	1
	GFSK/FSK

	2
	O-QPSK (DSSS)

	3
	O-QPSK (MDSS)

	4
	OFDM Option 1

	5
	OFDM Option 2

	6
	OFDM Option 3

	7
	OFDM Option 4

	8
	OFDM Option 5

	15..8
	Reserved


Bits 11-0 provide a bitmap indicating which PHY options are supported.

Narrowband FSK PHY Modes are defined by Table x3.

Table x3 — Narrowband FSK PHY Mode Encoding
	Bit Position
	Narrowband FSK PHY Mode

	0
	5 kbps; GFSK; mod index = 0.5; channel spacing = 12.5 kHz

	1
	10 kbps; GFSK; mod index = 0.5; channel spacing = 25 kHz

	2
	20 kbps; GFSK; mod index = 0.5; channel spacing = 50 kHz

	15-3
	Reserved


FSK PHY Modes are defined by Table x4.

Table x4 —FSK PHY Mode Encoding

	Bit Position
	FSK PHY Mode

	0
	40 kbps; GFSK; mod index = 0.5; channel spacing = 100 kHz

	1
	50 kbps; GFSK; mod index = 1.0; channel spacing = 200 kHz

	2
	50 kbps; FSK; mod index = 1.0; channel spacing = 200 kHz

	3
	100 kbps; GFSK; mod index = 1.0; channel spacing = 400 kHz

	4
	150 kbps; FSK; mod index = 0.5; channel spacing = 400 kHz

	5
	200 kbps; GFSK; mod index = 0.5; channel spacing = 400 kHz

	6
	200 kbps; 4-GFSK; mod index = 1/3; channel spacing = 400 kHz

	7
	200 kbps; GFSK; mod index = 1.0; channel spacing = 600 kHz

	8
	400 kbps; 4-GFSK; mod index = 0.33; channel spacing = 600 kHz

	9
	50 kbps; GFSK; mod index = 1.0; channel spacing = 200/400 kHz

	15-10
	Reserved


O-QPSK (DSSS) PHY Modes are defined in Table x5.

Table x5 — O-QPSK (DSSS) PHY Mode Encoding

	Bit Position
	OQPSK DSSS PHY Mode

	0
	chip rate = 100 kchip/s; (4,1) spreading; rate 1/2 FEC; data rate = 12.5 kbps

	1
	chip rate = 100 kchip/s; no spreading; rate 1/2 FEC; data rate = 50 kbps

	2
	chip rate = 1000 kchip/s; (16,1) spreading; rate 1/2 FEC; data rate = 31.25 kbps

	3
	chip rate = 1000 kchip/s; (16,4) spreading; rate 1/2 FEC; data rate = 125 kbps

	4
	chip rate = 1000 kchip/s; (8,4) spreading; rate 1/2 FEC; data rate = 250 kbps

	5
	chip rate = 1000 kchip/s; no spreading; rate 1/2 FEC; data rate = 500 kbps

	6
	chip rate = 2000 kchip/s; (32,1) spreading; rate 1/2 FEC; data rate = 31.25 kbps

	7
	chip rate = 2000 kchip/s; (32,4) spreading; rate 1/2 FEC; data rate = 125 kbps

	8
	chip rate = 2000 kchip/s; (16,4) spreading; rate 1/2 FEC; data rate = 250 kbps

	9
	chip rate = 2000 kchip/s; (8,4) spreading; rate 1/2 FEC; data rate = 500 kbps

	15-10
	Reserved


O-QPSK (MDSS) PHY Modes are defined in Table x6.

Table x6 — O-QPSK (MDSS) PHY Mode Encoding

	Bit Position
	OQPSK MDSS PHY Mode

	0
	chip rate = 1000 kchip/s; (16,1) spreading; rate 1/2 FEC; data rate = 31.25 kbps

	1
	chip rate = 1000 kchip/s; (16,4) spreading; rate 1/2 FEC; data rate = 125 kbps

	2
	chip rate = 1000 kchip/s; (8,4) spreading; rate 1/2 FEC; data rate = 250 kbps

	3
	chip rate = 1000 kchip/s; no spreading; rate 1/2 FEC; data rate = 500 kbps

	4
	chip rate = 2000 kchip/s; (32,1) spreading; rate 1/2 FEC; data rate = 31.25 kbps

	5
	chip rate = 2000 kchip/s; (32,4) spreading; rate 1/2 FEC; data rate = 125 kbps

	6
	chip rate = 2000 kchip/s; (16,4) spreading; rate 1/2 FEC; data rate = 250 kbps

	7
	chip rate = 2000 kchip/s; (8,4) spreading; rate 1/2 FEC; data rate = 500 kbps

	15-8
	Reserved


For each OFDM Option, bits 8..0 indicate which MCSs are supported as shown in Table x7.
Table x7 — OFDM PHY Mode Encoding

	Bit Position
	OFDM PHY Modes (Option 1..5)

	0
	MCS 1 supported

	1
	MCS 2 supported

	2
	MCS 3 supported

	3
	MCS 4 supported

	4
	MCS 5 supported

	5
	MCS 6 supported

	6
	MCS 7 supported

	7
	MCS 8 supported

	8
	MCS 9 supported

	15-9
	Reserved


In each encoding of PHY Modes in the PHY Type Supported structure, a bit set to 1 in bit position m for a given PHY Type in Table xx indicates the PHY Mode for that PHY Type corresponding to row m is supported. A value of 0 similarly indicated the PHY Mode is not supported.

xx.yy PIB Attribute IE
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Figure x5 PIB Attribute IE Format

A PIB Attribute IE contains one or more{TLV} structures each describing one PIB Attribute. The {TLV} structure contains:

· PIB Attribute ID

· Length of Attribute data

· PIB Attribute data

The PIB Attribute IE Length is set to the sum of (2 + the length of the PIB Attribute data) for each PIB Attribute included in the IE Information Field
xx.yy.zz Generic PHY Descriptor PIB Attribute

The Generic PHY Descriptor is encoded as shown in Figure x6 :

	Octets:1
	1
	4
	2
	4
	4

	Bits: 7..4
	3..2
	1..0
	Bits: 7-6
	5-0
	1st Channel Centre Frequency
	Number of Channels
	Channel Spacing
	Symbol Rate

	Generic PHY Descriptor ID
	Modulation Scheme
	Modulation Order
	BT
	Modulation Index
	
	
	
	


Figure x6 Generic PHY Descriptor Format

Generic PHY Descriptor ID is an unsigned 4 bit integer as defined in section 6.1.2.7.2.
Modulation Scheme is an unsigned 4 bit integer whose values are defined in Table 4b (undefined values are Reserved).
Modulation Order is a 2-bit unsigned integer as defined in Table 8:
Table x8 — Modulation Order Encoding

	Modulation Order Field
	Modulation Order

	0
	2-FSK

	1
	4-FSK

	2-3
	Reserved


BT is encoded as a 2-bit unsigned integer as defined in Table 9:
Table x9 — BT Encoding

	BT Field
	BT

	0
	0.5

	1
	1.0

	2-3
	Reserved


Modulation Index is encoded as a 6-bit unsigned integer with permissible value 0..45. The value of the modulation index (MI) is determined by the expression:

MI = 0.25 + Modulation Index * 0.05
1st Channel Centre Frequency is a 64-bit unsigned integer whose value is the centre frequency of the 1st channel in hertz.

Number of Channels is a 16-bit unsigned integer whose value is the number of channels for the Generic PHY

Channel Spacing is an unsigned 32-bit integer whose value is the difference between adjacent channel centre frequencies in hertz.

Symbol Rate is an unsigned 32-bit integer whose value is the number of symbols transmitted per second.

xx.yy.zz Mode Switch Parameter Entry PIB Attribute

The Mode Switch Parameter Entry is encoded as shown in Figure x7 :

	Octets:1
	1
	1

	Bits 7..6
	Bits 5..1
	Bits 0
	Settling Delay
	Secondary Preamble Length

	Mode Switch Parameter Entry Index
	Reserved
	Secondary SFD
	
	


Figure x7 Mode Swith Paramaters Format

Mode Switch Parameter Entry Index is a 2-bit unsigned integer whose value is the index into the ModeSwitchParameterEntries PIB Attribute array for the Mode Switch Parameter Entry.

Secondary SFD is a 1-bit integer set to 1 if a secondary SFD is present otherwise set to 0.

Settling Delay is an 8-bit unsigned integer whose value is the settling delay in microseconds.

Secondary Preamble Length is an 8-bit unsigned integer whose value is the number of secondary preamble cycles.
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