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Fix FPEH and RFPEH
Joey Chou, Muthaiah Venkatachalam, Xiangying Yang, Shantidev Mohanty 
Intel

I. Introduction
FPEH and RFPEH intend to save an 11-bit length field by sending N-1 length field to indicate SDU fragment #2 to SDU fragment #N in a MPDU with N SDU fragments, and use the length field in GMH to represent the length of SDU fragment #1. It is wrong, since the GMH length field is the size of MPDU payload (as shown in current D1 draft) or the size of MPDU (to be change in a comment). The saving of 11 bit length in a 1000 byte MPDU is immaterial. It also makes the length field definition in FPEH and RFPEH depend on the length field definition in another header that is complicated and risky. This contribution proposes using N length fields in FPEH and RFPEH to decouple FPEH and RFPEH from GMH.        

FPEH and RFPEH uses END bit to indicate a list of length field that has the following issues:

· Efficiency – if there are 15 length fields, then there are 15 END bit.

· END bit is typically used in a list with variable size of data, such as the Extended Header. In FPEH, the length field is fixed size. So, it make more sense to use a FOR loop. The FOR loop can use 4 bit to show the number of iterations that is more efficient in longer list.    
This contribution proposes using FOR loop instead of DO WHILE loop with END bit for FPEH and RFPEH. FPEH field and RFPEH field should be removed, since they are redundant.  
II. Proposed text
15.2.2.2.1 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 659 and its fields are defined in Table 660

Only one of the two extended headers among FPEH and RFPEH is present at any one time.FPEH or RFPEH, when present, shall be the last extended header
Table 659 FPEH format

	Syntax
	Size
(bit)
	Notes

	FPEH () {
	-
	

	RI
	1
	Re-arrangement header indicator

0 = FPEH

1 = RFPEH 
Always set to '0'

	SN
	10
	Payload sequence number

	FC
	2
	Fragmentation control (see table 661)

	AFI
	1
	ARQ feedback IE indicator

0 = ARQ feedback IE is not present in the MAC PDU

1 = ARQ feedback IE follows after FPEH

	AFP
	1
	ARQ feedback poll indicator

0 = No ARQ feedback poll

1 = ARQ feedback poll for the connection indicated in GMH

	N_SDU_Fragments
	4
	Number of SDU fragments

	do For (i = 0 ; i< N_SDU_Fragments; i++) {
	-
	

	       End
	1
	 

	       if (End==0) {
	-
	

	           Length
	11
	 Length of SDU or SDU fragment

	       }
	-
	

	  } while (!End)
	-
	

	 Reserved
	variable
	

	}
	-
	


Table 660 FPEH Fields

	Name
	Length (bit)
	Description

	RI
	1
	Re-arrangement header indicator

0 = FPEH format follows after RI bit

1 = RFPEH format follows after RI bit

	SN
	10
	Payload Sequence Number

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

	AFI
	1
	ARQ feedback IE indicator

0 = ARQ feedback IE is not present in the MAC PDU

1 = ARQ feedback IE follows after FPEH

	AFP
	1
	ARQ feedback poll indicator.

0 = No ARQ feedback poll

1 = ARQ feedback poll for the connection indicated in GMH

	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 


15.2.2.2.2 Rearrangement Fragmentation and Packing Extended Header (RFPEH)

RFPEH shall be used only for ARQ connection. It is used when a MAC PDU contains ARQ sub-blocks from a single transport connection for retransmission. The location of this header 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 RFPEH format is defined in Table 662 and its fields are defined in Table 663.

Table 662 RFPEH format

	Syntax
	Size
(bit)
	Notes

	RFPEH () {
	-
	

	RI
	1
	Re-arrangement header indicator

0 = FPEH

1 = RFPEH 
Always set to '01'

	SN
	10
	Payload sequence number

	FC
	2
	Fragmentation control (see table 661)

	AFI
	1
	ARQ feedback IE indicator

0 = ARQ feedback IE is not present in the MAC PDU

1 = ARQ feedback IE follows after FPEH

	AFP
	1
	ARQ feedback poll indicator

0 = No ARQ feedback poll

1 = ARQ feedback poll for the connection indicated in GMH

	LSI
	1
	Last ARQ sub-block indicator

	SSN
	TBD
	SUB-SN of the first ARQ sub-block

	N_SDU_Fragments
	4
	Number of SDU fragments

	do For (i = 0 ; i< N_SDU_Fragments; i++) {
	-
	

	       End
	1
	 

	       if (End==0) {
	-
	

	           Length
	11
	 Length of SDU or SDU fragment

	       }
	-
	

	  } while (!End)
	-
	

	 Reserved
	variable
	

	}
	-
	


Table 660 FPEH Fields

	Name
	Length (bit)
	Description

	RI
	1
	Re-arrangement header indicator

0 = FPEH format follows after RI bit

1 = RFPEH format follows after RI bit

	SN
	10
	Payload Sequence Number

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

	AFI
	1
	ARQ feedback IE indicator

0 = ARQ feedback IE is not present in the MAC PDU

1 = ARQ feedback IE follows after FPEH

	AFP
	1
	ARQ feedback poll indicator.

0 = No ARQ feedback poll

1 = ARQ feedback poll for the connection indicated in GMH

	LSI
	1
	Last ARQ sub-block indication

0 = Indicating the last ARQ sub-block from the single ARQ block is not included in this MAC PDU

1 = Indicating the last ARQ sub-block from the single ARQ block is included in this MAC PDU

	SSN
	1
	SUB-SN of the first ARQ sub-block

	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
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