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Resolving the FPEH, RFPEH, MEH, RMEH co-existence issue
Joey Chou, Muthaiah Venkatachalam, Xiangying Yang, Shantidev Mohanty 
Intel

I. Introduction
D1 draft includes FPEH, RFPEH, MEH, 1st MEHB, MEHB, 1st RMEHB and RMEHB to support packing / fragmentation of SDUs/SDU fragments for single or multiple flows that is very complicated and has flaws. For example:  

· MEH is an extended header. FPEH is not (there is not EH type). According to the header design, it can’t stop the sender form packing GMH + MEH EH + FPEH into a MPDU.
· When a few information bits are added, new control bits are added, new EH are created (i.e. RFPEH, 1st RMEHB and RMEHB) that complicates the header design, and is prone to errors (e.g. RI bit definitions in Table 669 and Table 672 are wrong.    

· The GMH length will indicate the length of the 1st SDU fragment in the 1st connection. There are N-1 length fields in MEHB/RMEHB that indicate the length of SDU fragment 2 to N, respectively. This is very complicated. The receiver needs to parse not only all extended headers, but all length fields in MEHB/RMEHB to figure out the size of a MPDU. The saving of 11 bit length field is so small in a 1000 byte MPDU when compares with the complexity it creates
· The reason of having Table 668 First MEHB format and Table 671 First RMEHB format is to save 4 bits FlowId. The reserved bits for byte alignment can be larger than 4 bits. So, the saving is immaterial when comparing with the complexity of Table 671 and 672.    
This contribution proposes using a single FPEH header to support packing / fragmentation of SDUs/SDU fragments for single or multiple flows.
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 or multiple 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 .

[Editor Note: Replace Table 659 with the following.]
Table 659—FPEH format

	Syntax
	Size
(bit)
	Notes

	FPEH () {
	-
	

	AFI
	1
	ARQ feedback IE indicator
0 = ARQ feedback IE is not present in the MAC PDU

1 = ARQ feedback IE follows after FPH

	N_Flows
	4
	Number of flows (1 to 15)

	For (i = 1 ; i <= N_Flows ; i++) {
	
	

	If (i != 1) {
	
	FlowID is not present in 1st flow.  

	FlowID
	4
	Flow Identifier. 

	}
	
	

	SN
	10
	 Payload sequence number

	FC
	2
	 Fragmentation control (see Table 661)

	AFP
	1
	ARQ feedback poll indicator
0 = No ARQ feedback poll

1 = ARQ feedback poll for the connection indicated in GMH

	AIC
	1
	ARQ Information Control bit
0 = No additional ARQ information

1 = Additional ARQ information included

	If (AIC == 1) {
	
	

	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

	}
	
	

	N_SDUF
	4
	Number of SDUs or SDU fragments (1 to 15)

	For (j = 1 ; j <= N_SDUF ; j++) {
	1
	 

	Length
	11
	 Length of SDU or SDU fragment

	}
	-
	

	}
	-
	

	Padding
	variable
	For byte alignment

	}
	-
	


Table 661— 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.
	· MPDU with only First fragment of an SDU

· 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.
	· MPDU with only Last fragment of an SDU 

· 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.
	· MPDU with only middle fragment of an SDU

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


[Editor Note: Delete 15.2.2.2.2 Rearrangement Fragmentation and Packing Extended Header (RFPEH).]

[Editor Note: Delete 15.2.2.2.4 Multiplexing extended header (MEH).]
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