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FPEH Overhead reduction
Anil Agiwal, Youngbin Chang, Rakesh Taori, Jungje Son
 Samsung Electronics
1 Introduction
The FPEH format as described in P802.16m/D4 [1] has a minimum overhead of 3 bytes for a MAC PDU with AGMH. The format is shown below:
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FPEH contains some signaling bits for rearrangement (for ARQ connection), polling and packing. These control information are transmitted very rarely. The minimum FPEH overhead in MAC PDU with AGMH can be reduced to 2 bytes by optimizing these signaling bits which are not needed in every packet.

So in this contribution we propose a simplified new extended header, which has an overhead of 2 bytes in MAC PDU with AGMH. This extended header is used when payload of connection has one SDU/SDU fragment and control information for rearrangement, packing, polling is not required.
2 Proposed text
[Change: Insert the following text before section 16.2.2.2.1]
16.2.2.2.x MAC SDU fragmentation extended header (FEH)
The FEH shall be included in the MAC PDU with CMH/AGMH if the transport connection payload in the MAC PDU contains an (un)fragmented MAC SDU which requires a sequence number. The FEH format is defined in Table xxx.

Table xxx: FEH Format

	Syntax
	Size (bits)
	Notes

	FEH (){
	
	

	 Type
	4
	FEH Type

	 FC
	2
	Fragmentation Control bits (see Table 664)

	If (MAC Header == AGMH) {
	
	

	   SN
	10
	SN is maintained per connection. For non ARQ connection, 'SN' represents the MAC PDU Payload Sequence Number and the 'SN' value increments by one (modulo 1024) for each MAC PDU. For ARQ connection, 'SN' represents the ARQ block sequence number.

	}
	
	

	Else {
	
	

	     Reserved
	2
	

	   }
	
	

	}
	
	


[Change: Modify the section 16.2.2.2.1 as follows]
16.2.2.2.1 Fragmentation and packing extended header (FPEH) MAC SDU packing extended header (PEH)
The PEH shall be included in the MAC PDU with CMH/AGMH if the MAC SDUs or MAC SDU fragments or both are packed in the transport connection payload in the MAC PDU. The MAC PDU shall include FPEH when fragmentation or packing are is applied to MAC PDU(s) with pay​load from a transport connection, or when a SN is applied to a MAC PDU with payload from a transport connection. The FPEH format is defined in Table 664. RI in FPEH is set to indicate that the payload con​tains ARQ sub-blocks. LSI and SSN shall be included in FPEH if RI bit set to 1.

Table 664: FPEH Format

	Syntax
	Size (bits)
	Notes

	FPEH (){
	
	

	 Type
	4
	FPEH Type

	 FC
	2
	Fragmentation Control bits (see Table 664)

	 If (MAC Header == AGMH) {
	
	

	SN
	10
	SN is maintained per connection. For non ARQ connection, 'SN' represents the MAC PDU Payload Sequence Number and the 'SN' value increments by one (modulo 1024) for each MAC PDU. For ARQ connection, 'SN' represents the ARQ block sequence number.

	AFP
	1
	ARQ feedback poll indicator

0 = No ARQ feedback poll

1 = ARQ feedback poll for the connection indicated in AGMH or MEH if multiplexing is used

	   RI
	1
	ARQ Re-arrangement information indicator

0= no ARQ re-arrangement

1= ARQ re-arrangement

	   If (RI == 1) {
	
	

	    LSI
	1
	Last ARQ sub-block indicator

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
	11
	SUB-SN of the first ARQ sub-block



	}
	
	

	  }
	
	

	  Else {
	
	

	       Reserved
	2
	

	    }
	
	

	   Do {
	
	

	         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

	         If (end == 0) {
	
	

	Length
	11
	This field indicates the length of MAC SDU or MAC SDU fragment in a MAC PDU payload. If a MAC PDU payload consists of 'N' MAC SDU/ MAC SDU fragments, N-1 'Length' fields are present to represent the length of MAC SDU/ MAC SDU fragment #1 to #N-1.

No multiplexing:

Length of last MAC SDU/ MAC SDU fragment = Length of MAC PDU (given by length field in AGMH/CMH & MLEH) - Length of AGMH /CMH - Extended header group length (if present) - Length of PN& EKS (3bytes, if present) - Length of ICV ( if present) - sum of length of MAC SDU/ MAC SDU fragment s #1 to #N-1

With multiplexing:

Length of last MAC SDU/ MAC SDU fragment = Length of connec​tion payload corresponding to this FPEH (see table 666, MEH format) - sum of length of MAC SDU/ MAC SDU fragments #1 to #N-1

	}
	
	

	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

	 } while (!End)
	
	

	Padding
	Variable
	For byte alignment

	}
	
	


3 Reference

[1] IEEE P802.16m/D4, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Broadband Wireless Access Systems”
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