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1 Introduction
This contribution proposes the AWD text on MAC PDU formats based on SDD [2].

2 Outline of AWD text on MAC PDU formats
15.2. x MAC PDU formats
15.2.x.1 MAC header formats


15.2.x.1.1 Generic MAC header
15.2.x.1.2 Compact MAC header

15.2.x.2 Extended header formats


15.2.x.1.1 Fragmentation and packing extended header


15.2.x.2.2 Fragmentation extended header


15.2.x.2.3 Multiplexing extended header

3 Text Proposal for inclusion in the 802.16m amendment working document
---------------------------------------------------------Start of the Text----------------------------------------------------------
[Insert the texts in subclause 15.2.x as follows:] 

15.2.x MAC PDU formats
MAC PDUs shall be of the form illustrated in Figure x.1. Each PDU shall begin with a MAC header. The header may be followed one or more extended headers. The MAC PDU may also contain payload. 
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Multiple MAC SDUs and/or SDU fragments from different unicast connections belonging to the same AMS can be multiplexed into a single MAC PDU. 
Figure x.1 MAC PDU formats
15.2.x.1 MAC header formats
There are two defined MAC header formats. The first is the generic MAC header that begins each DL and UL MAC PDUs containing either MAC management messages or CS data. The second is the compact MAC header that begins MAC PDUs of the connections using persistent allocation or group allocation.  
15.2.x.1.1 Generic MAC header (GMH)
The GMH format is defined in Table x.1. Its fields are defined in Table x.2.
Table x.1 - GMH format

	Syntax
	Size
(bit)
	Notes

	Generic MAC Header () {
	-
	

	FlowID
	4
	Flow Identifier

	EH
	1
	Extended header presence indicator

	Length
	11
	Length of the payload

	}
	-
	


Table x.2 - GMH fields
	Name
	Length
(bit)
	Description

	FlowID
	4
	This field indicates the service flow that is addressed.

	EH
	1
	When set to ‘1’, this field indicates that an Extended Header is present following this GMH. 

	Length
	11
	This field indicates the length of the payload in bytes


15.2.x.1.2 Compact MAC header (CMH)
The CMH format is defined in Table x.3. Its fields are defined in Table x.4.
Table x.3 – CMH format

	Syntax
	Size
(bit)
	Notes

	Compact MAC Header () {
	-
	

	EH
	1
	Extended header presence indicator

	Length
	7
	Length of the payload

	}
	-
	


Table x.4 - CMH fields
	Name
	Length
(bit)
	Description

	EH
	1
	When set to ‘1’, this field indicates that an Extended Header is present following this CMH. 

	Length
	7
	This field indicates the length of the payload in bytes


15.2.x.2 Extended header formats
The inclusion of Extended Header is indicated by EH bit in MAC Header. The Extended header format is defined in table x.5 and will be used unless specified otherwise. 

Table x.5 – Extended Header format
	Syntax
	Size
(bit)
	Notes

	Extended Header () {
	-
	

	LAST
	1
	Last Extended Header indication:

0 = one or more extended header follows the current extended header unless specified otherwise;

1 = this extended header is the last extended header unless specified otherwise  

	Type
	TBD
	Type of extended header

	Body Contents
	Variable
	Type dependent contents

	}
	-
	


The list of defined extended headers is given in Table x.6. 

Table x.6 – Description of Extended header types
	Extended 

header

 type
	Name
	Description

	-
	Fragmentation and packing extended header
	See 15.2.x.2.1

	TBD
	Fragmentation extended header
	See 15.2.x.2.2

	TBD
	Multiplexing extended header
	See 15.2.x.2.3

	TBD
	Reserved
	


15.2.x.2.1 Fragmentation and packing extended header (FPEH)
The FPEH shall be used when MAC PDU contains payload from single transport connection. The FPEH exists after the last extended header (i.e. the extended header with ‘Last’ = ‘1’) if ‘EH’ in GMH set to ‘1’ or after the GMH if ‘EH’ in GMH set to ‘0’. The FPEH format is defined in table x.7 and its fields are defined in table x.8.

Table x.7 FPEH format
	Syntax
	Size
(bit)
	Notes

	FPEH () {
	-
	

	SN
	10
	 Payload sequence number

	FC
	2
	 Fragmentation control (see table

	do {
	-
	

	       End
	1
	 

	       if (End==0) {
	-
	

	           Length
	11
	 Length of SDU or SDU fragment

	       }
	-
	

	  } while (!End)
	-
	

	 Reserved
	variable
	

	}
	-
	


Table x.8 FPEH Fields
	Name
	Length (bit)
	Description

	SN
	10
	Payload Sequence Number

	FC
	2
	Fragmentation Control bits (encoding shown in Table x.9)

	End
	1
	Indication of more information

   0 = Indicating another “Length” and “End” fields are followed

   1 = Indicating no more “Length” and “End” fields are followed

	Length
	11
	This field indicates the length of SDU or SDU fragment. If a payload consists of ‘N’ SDU/SDU fragments, N-1 ‘Length’ fields are present in FPEH. The length of the first SDU or SDU fragment in the payload is indicated by the ‘Length’ field in GMH.

	Rsvd
	Variable
	Reserved bits are added at the end of FPEH for byte alignment


Table x.9 Encoding of FC field
	FC
	Meaning
	Examples

	00
	The first byte of data in the MPDU payload is the first byte of a MAC SDU. The last byte of data in the MPDU payload is the last byte of a MAC SDU.
	One or Multiple Full SDUs packed in an MPDU 

	01
	The first byte of data in the MPDU payload is the first byte of a MAC SDU. The last byte of data in the MPDU payload is not the last byte of a MAC SDU.
	a) MPDU with only First fragment of an SDU

b) MPDU with one or more unfragmented

 SDUs, followed by first fragment of subsequent SDU

	10
	The first byte of data in the MPDU payload is not the first byte of a MAC SDU. The last byte of data in the MPDU payload is the last byte of a MAC SDU.
	a) MPDU with only Last fragment of an SDU 

b) MPDU with Last fragment of an SDU, 

followed by one or more unfragmented

subsequent SDUs

	11
	The first byte of data in the MPDU payload is not the first byte of a MAC SDU. The last byte of data in the MPDU payload is not the last byte of a MAC SDU.
	a) MPDU with only middle fragment of an SDU

b) MPDU with Last fragment of an SDU, followed by zero or more unfragmented SDUs, followed by first fragment of a subsequent SDU 


15.2.x.2.2 Fragmentation extended header (FEH)
The FEH shall be used when MAC PDU contains payload from single management connection. The FEH format is defined in table x.10.

Table x.10 FEH Format
	Syntax
	Size
(bit)
	Notes

	FEH () {
	-
	

	LAST
	1
	 Always set to ‘1’

	Type
	TBD
	 FEH type

	SN
	8
	Payload sequence number

	FC
	2
	Fragmentation control (see Table x.9)

	}
	-
	


15.2.x.2.3 Multiplexing extended header (MEH)
The format of MEH is defined in table x.11. It is used when SDUs/SDUs fragments from different connections are included in the same MPDU. Each MEH contains multiple Multiplexing Extended Header Blocks (MEHBs). The SDUs or SDU fragments belonging to the same connection are packed together and the information related to these SDUs or SDU fragments is included in one MEHB. The fields of MEH are defined in table x.12. The M bit in MEHB indicates if there is more MEHB followed.

Table x.11 Multiplexing Extended Header Format
	Syntax
	Size
(bit)
	Notes

	MEH () {
	-
	

	LAST
	1
	 0 = Another extended header follows MEH

1 = another extended header does not follow MEH

	Type
	TBD
	 MEH type

	do {
	-
	

	       MEHB (M)
	variable
	 Multiplexing extended header block

	  }while (!M)
	-
	

	 Reserved
	variable
	

	}
	-
	


Table x.12 Multiplexing Extended Header Fields
	Name
	Length (bit)
	Description

	Last
	1
	Last Extended Header Indicator (always set to 1)

	Type
	TBD
	Extended Header Type

	MEHB
	variable
	Multiplexing extended header block (format shown in )


The format of MEHB is shown in table x.13, except the first MEHB. The format of the first MEHB is shown in figure x.14. The first MEHB doesn’t contain the Flow ID and the length for the first SDU/SDU fragment associated with the Flow ID. The Flow ID and the Length fields in the generic MAC header represent the flow ID and the length of the first SDU/SDU fragment associated with the first MEHB. The fields of MEHB are defined in table x.15. 
Table x.13 MEHB format

	Syntax
	Size
(bit)
	Notes

	MEHB () {
	-
	

	M
	1
	0 = Another MEHB follows this MEHB

1 = This is the last MEHB in MEH

	FlowID
	4
	Flow Identifier

	FC
	2
	Fragmentation Control

	SN
	10
	

	  do {
	-
	

	   Length
	11
	SDU or SDU fragment length

	   End
	1
	

	 } while (!End)
	-
	

	}
	-
	


Table x.14 First MEHB format

	Syntax
	Size
(bit)
	Notes

	First MEHB () {
	-
	

	M
	1
	0 = Another MEHB follows this MEHB

1 = This is the last MEHB in MEH

	FC
	2
	Fragmentation Control

	SN
	10
	

	  do {
	-
	

	   End
	1
	

	   If ( End == 0) {
	-
	

	      Length
	11
	SDU or SDU fragment length

	   }
	-
	

	 } while (!End)
	-
	

	}
	-
	


Table x.15 MEHB Fields
	Name
	Length (bit)
	Description

	M
	1
	Indication of more MEHB

   0 = no more MEHB follows the current MEHB

   1 = one or more MEHB follows the current MEHB

	Flow ID
	4
	Flow ID of the SDU/SDUs fragment identified in the MEHB

	FC
	2
	Fragmentation Control bits (encoding shown in Table x.9)

	SN
	10
	Sequence number for the payload identified in the MEHB

	Length
	11
	Length of the correspondent SDU/SDU fragment 

	End
	1
	Indication of more information

   0 = Indicating another “Length” and “End” fields are followed

   1 = Indicating no more “Length” and “End” fields are followed


4 Reference
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