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1. Introduction
According to 16m/D1, 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 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 in FPEH is hardly used for MPDUs using CMH because fragmentation, packing, and ARQ don’t happen in packets using CMH. Thus, we propose 2-bytes Compact MAC header as shown in figure 1.
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Figure 1. Compact MAC header format

· Flow Index

· Is used to identify multiple flows using CMH in an AMS.
· During service connection setup procedure, an ABS determines whether the CMH is used in MPDUs of the service or not. If the CMH is used, the ABS will allocate a flow index for the service to AMS. Otherwise, a GMH will be present at the start of MPDUs of the service. 
16m D1 specifies three types of BR header as the standalone signaling header. The standalone signaling header such as UL Tx Power Report, CQICH Allocation Request Header already included in IEEE802.16-2009 can also be defined in 16m.

To support bandwidth stealing of the UL resource assigned by PA or GRA which is used the compact header, bandwidth stealing extended header should be defined.
2. Performance analysis between GMH and CMH

2.1 Comparison of Packet Sizes
· Bandwidth: 10MHz (48 LRUs)

· GMH +FPEH: 4 bytes 
· New CMH including SN: 2 bytes
· Common Overhead: 9 bytes

· ROHC: 3~ 4 bytes (maximum: 4bytes)

· Security overhead (PN): 3 bytes

· CRC: 2 bytes

· Voice Codec: 12.2kbps AMR codec
Table 1. HARQ burst Size required for MPDUs using GMH and CMH

	AMR
	Using GMH + FPEH
	Using 2 bytes CMH

	Codec Rate
	Payload size
	MPDU (bytes)
	HARQ burst Size (bytes)
	MPDU (bytes)
	HARQ burst Size (bytes)

	12.2 kbps
	33 bytes (Active)
	46 
	50
	44
	44

	
	7Bytes(SID)
	20
	22
	18
	19


2.2 Comparison of VoIP capacity for each MCS

Table 2. Number of required LRUs for each MCS (44 bytes vs. 50 bytes, 12.2kbps)
	Nominal MCS
	Required LRUs

	
	44 bytes
	50 bytes

	QPSK 31/256 
	16
	18

	QPSK 48/256
	10
	12

	QPSK 71/256 
	7
	8

	QPSK 101/256
	5
	6

	QPSK 135/256
	4
	4

	QPSK 171/256
	3
	4

	16QAM102/256
	3
	3

	16QAM128/256
	2
	3

	16QAM155/256
	2
	2

	16QAM185/256
	2
	2

	64QAM135/256
	2
	2

	64QAM157/256
	1
	2

	64QAM181/256
	1
	1

	64QAM205/256
	1
	1

	64QAM225/256
	1
	1

	64QAM237/256
	1
	1


Table 3. Comparison of VoIP capacity 

	MCS
	Number of VoIP users in 10MHz
	Increasing rate of VoIP capacity by CMH (%)

	
	44 bytes
	50 bytes
	

	QPSK 31/256 
	3
	2.666667
	12.5

	QPSK 48/256
	4.8
	4
	20

	QPSK 71/256 
	6.857143
	6
	14.28571

	QPSK 101/256
	9.6
	8
	20

	QPSK 171/256
	16
	12
	33.33333

	16QAM128/256
	24
	16
	50

	64QAM157/256
	48
	24
	100


2.3 Performance Analysis
Figure 2 shows the CDF of geometry SNR with Baseline Scenario in EMD. Assuming the scheduler in ABS reflects the reported CQI directly, we can simply obtain the average number of resources to be used by an AMS.

With 44byts of HARQ burst, 2.66 LRUs are required while 3.04 LRUs are required with 50 bytes of HARQ burst. We can obtain over 12% of resource saving gain by using CMH in AMR 12.2kbps.
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Figure 2. CDF of geometry SINR to be used in this analysis
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4. Text proposal for the IEEE 802.16m amendment

----------------------------------------------------- Start of the text ----------------------------------------------------------
15.2.2.1.2 Compact MAC header (CMH)
The CMH format is defined in Table 654. It is used in MPDUs for the service when a CMH usage for a service is enabled during a service setup procedure (DSA-REQ/RSP). If a CMH usage is enabled, an ABS shall allocate a flow index to an AMS during the service connection setup procedure.
Table 654. CMH format

	Syntax
	Size
(bit)
	Notes

	Compact MAC Header () {
	-
	

	Flow Index
	2
	A flow index will be allocated to AMS when a CMH usage is enabled (A header type field in DSA message is set to 1(CMH)). 

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

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

	Sequence Number
	6
	Payload Sequence number

	}
	
	


---------------------------------------------------------- End of the text ----------------------------------------------------------
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