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I. Introduction
Table 1 summarizes the MAC signaling header type I/II, and UL/DL extended header messages being defined in IEEE 802.16-2009.    
	 
	Signaling Messages
	Sizes
	
	Signaling Messages
	Sizes

	MAC Signaling Type I
	BR incremental
	19 bits
	MAC Signaling Type II
	Combined DL average CINR
	5 bits

	
	BR aggregate
	19 bits
	
	MIMO mode condition feedback
	32 bits

	
	PHY channel report
	16 bits
	
	CINR feedback
	16 bits

	
	BR with UL Tx power report
	19 bits
	
	Close-loop MIMO feedback
	26 bits

	
	BR and CINR report
	19 bits
	DL EH
	SDU SN
	8 bits

	
	BR with UL sleep control
	19 bits
	
	DL sleep control
	24 bits

	
	SN Report
	11 bits
	
	Feedback request
	24 bits

	
	CQICH allocation request
	7 bits
	
	SN request
	8 bits

	MAC Signaling Type II
	CQI & MIMO feedback
	9 bits
	
	PDU SN (short)
	8 bits

	
	DL average CINR
	5 bits
	
	PDU SN (long)
	16 bits

	
	MIMO Coeff feedback
	9 bits
	UL EH
	MIMO mode feedback
	8 bits

	
	Preferred DL Channel
	8 bits
	
	UL Tx Power report
	8 bits

	
	UL Tx Power
	8 bits
	
	Mini feedback
	16 bits

	
	PHY Channel feedback
	18 bits
	
	PDU SN (short)
	8 bits

	
	AMC band indication bitmap
	32 bits
	
	PDU SN (long)
	16 bits

	
	Short-term precoding feedback
	32 bits
	
	Persistent allocation error event
	8 bits

	
	Multiple types of feedback
	32 bits
	
	ertPS reassumption bitmap
	8 bits

	
	Long-term precoding feedback
	14 bits
	 
	 
	


Table 1: IEEE 802.16-2009 Signaling Messages

The signaling messages range from 5 bits to 32 bits in size, and are not piggybacked on the data payload. Therefore, the 11 bit length field in GMH becomes huge overhead if GMH is used to send signaling messages. 

This contribution proposes type II MAC signaling headers to send signaling messages.  

Type II signaling header

Figure 1 shows the Type II MAC signaling header to be used to support UD/DL signaling messages that are greater that 16 bits long and are not piggybacked on the data payload. It does not require dedicated flow ID. It contains variable size signaling data (i.e. 20, 28, 36, 44 bits) that is identified by LEN field.

[image: image1]
Figure 1: Type II Signaling Header

· Flow ID (4): not dedicated flow
· Sig (1): 1 – signaling header type II, 0 – two byte GMH
· LEN(2): 0..3, size of signaling data = 20 bits + 8 bits x LEN
· SigTyp (5): support up to 32 signaling types
· Signaling Data: signaling body, 20, 28, 36, 44 bits

· CRC (8): protect signaling data integrity if HARQ is not used  

Figure 2 shows examples of MPDU structure that compare two MPDUs that use the GMH, EH, and FPEH, as defined in the existing AWD, and the GMH, EH, and FPEH, as proposed in this contribution. It clearly indicates that the proposed GMH, EH, and FPEH retain all features of EH and FPEH without the need of EH bit in GMH. Every bit in GMH is very precious, since GMH is needed for every MPDU. Therefore, removing one unnecessary bit is a great improvement to the header efficiency.


[image: image2]
Figure 2: GMH, EH, FPEH examples
Figure 3 shows other examples of MPDU structure that compare two MPDUs that use the GMH and FPEH, as defined in the existing AWD, and the GMH and FPEH, as proposed in this contribution. It clearly indicates that the proposed GMH and FPEH have no impact to the FPEH design without the need of EH bit in GMH.

[image: image3]
Figure 3: GMH, FPEH examples
Table 2 compares the header efficiency between current design in SDD and the proposed signaling headers.  
	Signaling data size
	MPDU size based on current design in SDD
	MPDU size based on proposed signaling header

	20 bits signaling data
	GMH(2 bytes) + EH (1 byte) + EH body(2.5 bytes) =  6 bytes
	Flow ID (4 bits) + Sig (1 bit) + LEN (2 bit) + sig type (5 bits) + signaling data (20 bits) = 4 bytes


Table 2: Header Efficiency Comparison
III. Proposed Text
10.12.1.1 Generic MAC Header



[image: image5]
Figure 22 Generic MAC header format
· FlowID (Flow Identifier): This field indicates the service flow that is addressed.. This field is 4bits long.
· EH (Extended Header Presence Indicator): When set to ‘1”, this field indicates that an Extended Header is present following this GMH.
· Sig (Signaling bit): ‘1’ – signaling header type II, ‘0’ – GMH; Sig bit should be ‘0’, since this is the GMH
· Length: Length of the payload. This field is 11bits long
 10.12.2 Extended header

The EH format is shown in Figure 24 and will be used unless specified otherwise.

[image: image6]
Figure 24 Extended Header Format
· 
· EH: ‘1’ = extended header, ‘0’ = not extended header; EH bit should be ‘1’, since this is the extended header.  
· Type: indicates the type of extended header. The length is TBD. 

· Body Contents: Type-dependent contents. 

10.12.2.1 Fragmentation and packing extended header for transport connection

This fragmentation and packing extended header is shown in Figure 25. This header shall be used when MAC PDU contains single transport connection payload. The location of this header exists if ‘EH’ is set to ‘0’.



[image: image8]
Figure 25 Fragmentation and packing extended header format for transport connection

- EH (1bit): ‘0’ = FPEH, ‘1’ = extended header; EH bit should be ‘0’, since this is the FPEH  
- SN (10 bits): Payload sequence number

- FC (2 bits): Fragmentation control bits definition is given in Table 2.
- 
- Length (11bits): This field represents the length of SDU/SDU fragment. If a payload consists of ‘N’ SDU/SDU fragments, N-1 length fields are present in the header
- End (1 bit): If this bit set to ‘0’, another ‘Length’ and ‘End’ field are followed. If this bit set to ‘1’, reserved bits may follow for byte alignment
- Padding: Padding bits for byte alignment.

10.12.2.4 Signaling Header

Signaling header shall be used to send signaling messages, and consists of type I and type II signaling headers.
10.12.2.4.1 Type II signaling header

Figure 27 shows the Type II signaling header to be used to support UD/DL signaling messages that are greater that 16 bits long and are not piggybacked on the data payload. It contains variable size signaling data (i.e. 20, 28, 36, 44 bits) that is identified by the LEN field.

[image: image9]
Figure 27: Type II Signaling Header

· Flow ID (4): not dedicated flow

· Sig (1): ‘1’ – signaling header type II, ‘0’ –GMH; Sig bit should be ‘1’, since this is the signaling header 
· LEN(2): 0..3, size of signaling data = 20 bits + 8 bits x LEN

· SigTyp (5): support up to 32 signaling types

· Signaling Data: signaling body, 20, 28, 36, 44 bits
· CRC (8): protect signaling data integrity if HARQ is not used  
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