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Enhanced FPEH and CMH
Introduction

This contribution enhances FPEH to support ARQ disable connections. It also proposes a MPDU Length Extended Header to extend the size of MPDU. 
Proposed FPEH Overview:

	Non ARQ Connection (mode 0): 

1 byte minimum overhead

Supports fragmentation and packing
Short SN
	Non ARQ connection (mode 1): 

2 byte minimum overhead

Supports fragmentation and packing

Long SN

Format is identical to FPEH for ARQ connection (using reserved bits)
	ARQ connection:

2 byte minimum overhead



	Mode bit
	Mode bit
	Same fields as in D2

	FC
	FC
	

	4 bit SN
	10 bit SN
	

	End (and optionally) Length fields
	End and Length fields
	


Proposed CMH Overview:

According to 16m/D2, a FPEH is always included in a MPDU which contains the payload for a single transport connection regardless of fragmentation, packing, and ARQ operation in order to ensure the HARQ MPDU reordering. 1 bytes Compact MAC header is defined for MPDUs with connections using persistent allocation or group resource allocation and it will contain the FPEH (minimum size is 2 bytes) to ensure the reordering of MPDUs using CMH. The others fields except the SN (sequence number) in FPEH are hardly used for MPDUs using CMH because fragmentation, packing, and ARQ don’t happen in packets using CMH. Thus, we propose new 2-bytes Compact MAC header as shown in figure 1.
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Figure 1. Compact MAC header format

· Flow ID (Flow identifier)

· Is used to identify multiple flows using CMH in an AMS and to indicate whether the CMH or AGMH is present in the front of MPDUs of the service flow .

· During service connection setup procedure, an ABS determines whether the CMH or AGMH is used in MPDUs of the service. If the MAC Header type included in DSA message is set to 1, the Compact MAC header will present at the start of MPDUs of the connection. Otherwise, an AGMH will be present at the start of MPDUs of the connection. 

Proposed Text with change marks
[-------------------------------------------------Start of Text Proposal------------------------------------------]

[Change 1. Modify the Section “15.2.2.1.2 Compact MAC header” as follows:]

15.2.2.1.2 Compact MAC header (CMH)
The CMH is defined to support applications, such as VoIP, which uses small data packets and no ARQ. Extended header may be piggybacked on the CMH, if allowed by its length field. With the exception of extended headers, the CMH shall not require any other headers. The CMH is identified by the specific FID that is provisioned statically, or created dynamically via AAI_DSA-REQ/RSP.

The CMH format is defined in Table 654.
Table 654. CMH format

	Syntax
	Size
(bit)
	Notes

	Compact MAC Header () {
	-
	

	Flow ID
	4
	Flow Identifier 

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

	Length
	7
	This field indicates the length in bytes of MAC PDU including the CMH and extended header if present.

	SN
	4
	MAC PDU payload sequence number increments by one for each MAC PDU (modulo 16).

	}
	
	


[Change 2: Modify section 15.2.2.2.1 on page 19, lines 52 to 63 as follows]
15.2.2.2.1 Fragmentation and packing extended header (FPEH)
The FPEH shall be used when MAC PDU contains payload from singlea transport connection. The FPEH exists after the last extended header (i.e. the extended header with 'Last' = '1') if 'EH' in AGMH set to '1' or after the AGMH if 'EH' in AGMH set to '0'. The FPEH format is defined in Table 657. 'RI' in FPEH is used for indicating whether the payload contains ARQ sub-blocks or not. If 'RI' bit set to '1', 'LSI' and 'SSN' shall be included in FPEH.
[Change 3: Replace the table 657 on page 20-21 with the table given below]

Table 657: FPEH Format

	Syntax
	Size (bits)
	Notes

	FPEH (){
	
	

	If (Non ARQ enabled connection) {
	-
	Non ARQ enabled connection

	       Mode
	1
	0 = short SN mode

1 = Long SN mode

Either short or long mode shall be used for the non ARQ enabled connection payload in the MAC PDU 

	FC
	2
	Fragmentation Control bits (see Table 659)

	If (mode == 0) {
	
	

	SN
	4
	SN is maintained per connection. 'SN' represents the Payload Sequence Number and the 'SN' value increments by one (modulo 32) for each MAC PDU.

	} else {
	
	

	 SN
	10
	SN is maintained per connection. 'SN' represents the Payload Sequence Number and the 'SN' value increments by one (modulo 1024) for each MAC PDU.

	Reserved
	2
	Shall be set to 0

	}
	
	

	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 SDU or SDU fragment. If a payload consists of 'N' SDU/SDU fragments, N-1 'Length' fields are present in FPEH. These represent the length of first 'N-1' SDU/SDU fragments in payload. The length of the last SDU or SDU fragment in the payload is = MAC PDU payload length - sum of 'N-1' length fields in FPEH.

	}
	
	

	} while (!End)
	
	

	   }
	
	

	Padding 
	Variable
	For byte allignment

	}
	
	

	If (ARQ enabled connection ) {
	
	ARQ enabled connection 

	RI
	1
	ARQ Re-arrangement information indicator

0= no ARQ re-arrangement

1= ARQ re-arrangement

	FC
	2
	Fragmentation Control bits (see Table 659)

	SN
	10
	Represents the ARQ block sequence number.

	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 AGMH or MEH if multiplexing is used

	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
	8
	SUB-SN of the first ARQ sub-block

	}
	
	

	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 SDU or SDU fragment. If a payload consists of 'N' SDU/SDU fragments, N-1 'Length' fields are present in FPEH. These represent the length of first 'N-1' SDU/SDU fragments in payload. The length of the last SDU or SDU fragment in the payload is = MAC PDU payload length - sum of 'N-1' length fields in FPEH.

	}
	
	

	} while (!End)
	
	

	Padding
	Variable
	For byte allignment

	    }
	
	

	}
	
	


[Change 4: Add the new section shown below after line 38 on page 29]
15.2.2.2.10 MAC PDU length extended header (MLEH)

The MAC PDU length extended header (MLEH) is added to MAC PDU when the MAC PDU length is greater that 2047 bytes. The MLEH if present in the MAC PDU, shall be the first extended header in the MAC PDU. The format of MLEH is defined in table xxx. The Length field in MLEH gives the 4 MSBs of 15 bit extended length of MAC PDU. The length field in AGMH gives the 11 LSBs of 15 bit extended length of MAC PDU.
 Table xxx: MLEH Format

	Syntax
	Size (bits)
	Notes

	MLEH (){
	
	

	Type
	4
	Extended header type

	Length
	4
	The 4 bit length is to be appended as MSB to the 11 bit length field in AGMH : MPDU length = MLEH (length(4)) .. AGMH(Length(11). 

	}
	
	


[Change 5. Modify the Section “15.2.12.2 Service Flow Management” as follows:]

15.2.12.2 Service Flow Management

In addition to the legacy scheduling services described in 6.3.5, AAI supports adaptation of service flow (SF) QoS parameters.One or more QoS parameter set(s) may be defined during the initial service negotia​tion, e.g., a mandatory primary SF QoS parameter set, and an optional secondary SF QoS parameter set, etc. Each SF QoS parameter set defines a set of QoS parameters. If multiple SF QoS parameter sets are defined, each of them corresponds to a specific traffic characteristic for the user data mapped to the same service flow. When QoS requirement/traffic characteristics for UL traffic changes, the ABS may autonomously per​form adaptation by either changing the SF QoS parameters or switching among multiple SF QoS parameter sets. The AMS may also request the ABS to perform adaptation using explicit signaling. The ABS then allo​cates resource according to the adapted SF QoS parameters.

The value of FID field specifies the FID assigned by the ABS to a service flow of an AMS with a non-null AdmittedQosParamSet or ActiveQosParamSet. The 4-bit value of this field is used in BRs and in MAC PDU headers (AGMH or CMH). This field shall be present in a ABS-initiated DSA-REQ or DSC-REQ message related to establishing an admitted or active service flow. This field shall also be present in DSA-RSP and DSC-RSP messages related to the successful establishment of an admitted or active service flow.
AAI_DSA-REQ/RSP shall include the MAC Header type field to indicate which MAC header format is to be used for such service flow. When MAC Header type = 0, the given service flow shall use AGMH. When MAC Header type = 1, the given service flow shall use CMH.
If a service flow has been successfully admitted or activated (i.e., has an assigned FID) the SFID shall NOT be used for subsequent DSx message signaling as FID is the primary handle for a service flow.
[Change 6. Insert a following underlined row (“Field: MAC Header Type) into Table739]

Table 739—Service flow/Convergence Sublayer parameters

	Field
	Size(bits)
	Description

	MAC Header Type
	1
	Indicates whether AGMH or CMH is presented at the start of MPDUs of the service flow

0 = AGMH (Advanced Generic MAC Header)

1 = CMH (Compact MAC header)


 [-------------------------------------------------End of Text Proposal--------------------------------------------]
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