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21. MAC frame format





1. MPDU formats
The MPDUs in the MAC sublayer are described as a sequence of fields in a specific order, and depicted in the order in which they are transmitted by the PHY, from left to right, where the leftmost bit is transmitted first in time. For each field with k bits, such bits are numbered from 0 (leftmost and least significant) to k – 1 (rightmost and most significant).
1.1 General MPDU format

The general MPDU shall be formatted as illustrated in Figure 1. The general MPDU consists of MAC header (MHR), MAC service data unit (MSDU) or payload and MAC check sequence (MCS).

	Octets: 2
	1
	
	2
	4
	
	4
	1/2

	Frame control
	Sequence number
	Destination Group ID 
	Multicast group address
	Destination address

	Source Group ID
	Source address

	Link ID



                                                                             MHR

	1?
	variable
	variable
	variable
	1/2

	Security header
	IEs header
	IEs payload
	Payload
	CS



              MHR                                   MSDU                    MCS
Figure 1 —General MPDU format
1.1.1 Frame control field
The Frame Control field contains information defining the frame type, addressing fields, and other control flags. The Frame Control field shall be formatted as illustrated in Figure 2.

	Bits: 0-2
	3
	4
	5
	7
	8
	9

	MPDU type
	Security enabled
	Frame pending
	Acknowledgment request
	Reserved
	Sequence number suppression
	IE present


	  10-11
	12-13
	14-15

	Destination addressing mode
	Frame version
	Source addressing mode


Figure 2 —Frame control field

1.1.1.1 MPDU type field
The Frame Type field shall be set as defined in Table 1.
Table 1 —MPDU type field values
	 b1 b0
	Description

	00
	Data

	01
	Acknowledgment

	10
	MAC command

	11
	Reserved


1.1.1.2 Security enabled field (BJ)
1.1.1.3 Frame pending field

The Frame Pending field shall be set to one if the PD sending the frame has more data for the recipient. This field shall be set to zero otherwise and ignored on reception.
1.1.1.4 Acknowledgment request field (Igor)
The AR field specifies whether an acknowledgment is required from the recipient device on receipt of a data or MAC command frame. If this field is set to one, the recipient device shall send an acknowledgment frame only if, upon reception, the frame passes the filtering described in 5.2.2.2
. If this field is set to zero, the recipient device shall not send an acknowledgment frame.
1.1.1.5 Sequence number suppression field

1.1.1.6 IE present field

The IE Present field shall be set to one if IEs are contained in the MAC frame. This field shall be set to zero otherwise. 
1.1.1.7 Destination addressing mode field (Billy)
1.1.1.8 Frame version (BJ)
1.1.1.9 Source addressing mode field (Billy)
1.1.2 Sequence number field (BJ)
1.1.3 Multicast group address field (Billy)
1.1.4 Destination address field (Billy)
64 bits!
1.1.5 Source address field (Billy)
1.1.6 Link ID field (Billy)
1.1.7 Security header field (BJ)
1.1.8 IE field

The IE field is variable length and contains one or more IE. This field is comprised of the IE header and IE payload subfields. IEs shall be present only if the IE present field in the Frame control field is set to one. The format of the IE field is shown in Figure 3. Each IE consists of a descriptor as part of the MHR and payload as part of the MSDU as described in
 . This standard limits the number of IEs to 1 octet (256).
	Octets: 1
	variable
	
	variable
	variable
	
	variable

	No of IEs
	IE header 1
	 …
	IE header N
	IE

payload 1
	…
	IE

payload N



                                IE header                                                                      IE payload

Figure 3 —IE field format
1.1.9 Payload field (BJ)
1.1.10 Check sequence field (BJ)
1.2 Format of MPDU types
1.2.1 MPDU data format
The MPDU for data shall be formatted as illustrated in Figure 3.
	Octets: 2
	1
	variable
	variable
	variable
	variable
	variable
	

	Frame control
	Sequence number
	Addressing fields
	Security fields

	IE

header
	IE

payload
	Data payload
	CS



                                                   MHR                                                                                MSDU                       MCS

Figure 4 —MPDU data format
1.2.1.1 MHR fields
In the Frame control field, the MPDU type field shall contain the value that indicates a MPDU data frame, as shown in Table 1. All other fields in the Frame control field shall be set appropriately according to the intended use of the Data MPDU.
The sequence number field shall contain the current value of macDsn
.  
The Addressing fields contain the destination address field and/or the source address field, dependent on the settings in the Frame control field.

The Security field, if present, shall contain the information required for security processing of the Data MPDU frame, as specified in 
.
1.2.1.2  MSDU fields
The MSDU fields or payload shall contain the sequence of octets that the next higher layer has requested the MAC sublayer to transmit.

1.2.2 MPDU ACK format
The MPDU ACK shall be formatted as illustrated in Figure 4.
	Octets: 2
	1
	

	Frame control
	Sequence number
	CS



                                                                                MHR                             MCS

Figure 5 —MPDU  ACK format

The MPDU for Enhanced ACK format shall be formatted as illustrated in 

	Octets: 2
	1
	
	
	
	
	
	

	Frame control
	Sequence number
	Addressing fields
	Security fields
	IE

header
	IE

payload
	Data payload
	CS


It may be employed when the ACK is used to carry addition content back like synch info, etc. in the payloads.
1.2.3 MPDU MAC command format

The MAC command shall be formatted as illustrated
	Octets: 2
	1
	variable
	
	variable

	Frame control
	Sequence number
	Addressing fields
	Security fields
	IE

header



                                              MHR 

	variable
	1
	variable
	

	IE payload
	Command ID
	Content
	CS



                           MSDU                             MCS
Figure 6 —MPDU MAC command format

1.2.3.1 MHR fields
The Sequence number field, if present, shall contain the current value of macDsn.  
The addressing fields shall comprise the destination address fields and/or the source address fields, dependent on the settings in the Frame control field.  
The Security field
, if present, shall contain the information required for security processing of the MAC command, as specified in 
1.2.3.2  Command ID field
The Command ID field identifies the MAC command being used, whose value is defined in Table

1.2.3.3 Payload field
The Payload field contains the MAC command itself. The formats of the individual commands are described in

1.3 IEs
1.3.1 IEs header
The nth IE header shall be formatted as shown in Figure 7.
	Octets: 1
	1
	Variable

	Length
	 ID
	Content


Figure 7 —IE header n format

The Length field specifies the number of octets in the Content field.
The IE header ID field is defined in Table 2.
Table 2 —IE header IDs

	ID
	Name
	Content

	0
	Vendor specific
	1.3.1.1

	1
	Time correction

	1.3.1.2

	2
	UWB

	1.3.1.3

	3-255
	Reserved
	


1.3.1.1 Vendor specific
It may be used in a MPDU data frame or MPDU MAC command frame. It is created by the MAC user with use description in . 
1.3.1.2 Time correction
1.3.1.3 UWB

1.3.2 IEs payload

The IE payload n is shown in Figure 8.
	Octets: 1
	1
	Variable

	Length
	 ID
	Content


Figure 8 —IE payload n format
The Length field specifies the number of octets in the Content field.
The IE payload ID field and Content sub-clause are defined in Table 3.
Table 3 —IE payload IDs

	ID
	Name
	Content description

	0
	Encapsulated data IE
	1.3.2.1

	1
	MLME IE
	1.3.2.2

	2
	UWB IE
	1.3.3.2

	3-255
	Reserved
	


1.3.2.1 Encapsulated data IE
Encapsulated data is a higher layer payload that is carried in the Content field. It may be used in a MPDU data frame or MPDU MAC command frame.

1.3.2.2 MLME IE
The Content field of the MLME IE shall be formatted as illustrated in 
	Octets: variable
	variable
	
	variable

	Nested IE
	Nested IE
	…
	Nested IE


The nested IE format is defined in 1.3.3.
1.3.3 Nested IE format

The Nested IE shall be formatted as illustrated in Table 4.
Table 4 —Nested IE format

	Octets: 1
	1
	variable

	Length
	Nested ID
	Content


The Length field specifies the number of octets in the Content field.

The Nested ID field values are defined in 
Table 5 —Nested ID field values

	Nested ID
	Name
	Content description

	0
	PHY capabilities IE
	1.3.3.1

	1
	 UWB

	

	2
	Reserved
	


1.3.3.1 PHY capabilities IE
The PHY Capabilities IE Content field shall be formatted as illustrated in Figure 9.
	Bits:0-3
	4-7
	Octets: 2

	PHY type
	Frequency band ID
	PHY mode


Figure 9 —PHY Capabilities IE Content field format
The PHY type values are defined in Table 6. 
Table 6 —PHY type values

	PHY type
	Description

	0
	Low mobility PHY

	1
	High mobility PHY

	2
	GFSK

	3
	UWB


The frequency band ID values are defined in
 Table 7.  
Table 7 —Frequency band ID values

	Frequency band ID
	Designation

	0
	2.4 GHz

	1
	5.7 GHz

	2
	Sub-GHz

	3
	UWB


The PHY mode values are defined in Table 8.
Table 8 —PHY mode values

	PHY mode
	Description

	0
	Data rate=1 Mbps; QPSK
;

	1
	


PHY mode [coded] bit rate [FEC rate] modulation [mod index] [spreading] [chip rate] FFT size inter-carrier spacing 
1.3.3.2 UWB
�64 bits!


�64 bits!


Note to Editor: �Insert a link here to Cl. 5.2.2.2 “Reception and rejection”


�TBD


�TBD


�TBD


�Required? TBD


�For discussion
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�example


�Billy


�Billy


�Channel, number, channel page?


�Example
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