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1. Motivation
In the current SDD [1], two different extended headers are defined for transport connection; FPEH (Fragmentation and Packing Extended Header) and MEH (Multiplexing Extended Header). FPEH is used for fragmentation and packing of SDUs from one service flow, while MEH is used for multiplexing of SDUs from the multiple service flows. However, the function of FPEH is a subset of that of MEH because the information on fragmentation and packing for each service flow is also included in each MEHB (Multiplexing Extended Header Block). 
Only advantage in defining two separate extended headers is found when a single PDU contains SDU(s) or SDU fragment(s) from the same service flow. This is because the location of FPEH is well defined so that the receiver can decode the FPEH without ‘Last’ and ‘Type’ fields. However, we can expect the same gain when two extended headers are integrated into a single type of extended header and the rule on location applied to the FPEH is applied to the integrated extended header.
In this contribution, we propose to integrate FPEH and MEH into a single type of MEH. By the integration of two headers, we can use the same extended header for PDU construction from a single service flow as well as from multiple service flows while the overhead is maintained at the same level. In addition, the integrated extended header doesn’t need ‘Last’ and ‘Type’ fields because the location of the integrated extended header can be defined like the FPEH.
2. Integration of FPEH and MEH
Figure 1 and Figure 2 show the format of the proposed MEH and MEHB, respectively
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Figure 1 Format of Multiplexing Extended Header (MEH)
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Figure 2 Format of Multiplexing Extended Header Block (MEHB)
Only the difference from the original MEH is the elimination of the first byte in MEH. If we use the proposed MEH instead of the original FPEH, the rules on the location of extended header applied to the original FPEH can be also applied to the proposed MEH as follows.

· If ‘EH’ in GMH is set to ‘1’, the proposed MEH exists after the last extended header (i.e. extended header with ‘Last’ = ‘1’)
· If ‘EH in GMH is set to ‘0’, the proposed MEH exists after the GMH

The MEHB included in the original MEH is used for the proposed MEH without any change.
Figure 3 shows the format of the original FPEH and the proposed MEH when SDUs from one service flow are packed into a single MAC PDU. Even though an additional parameter (M) is used in the proposed MEH, the total length of two extended headers same because the original FPEH always needs 3-bit or 7-bit reserved field for byte alignment. It means that there is no increase of overhead due to the integration of FPEH and MEH into a single type of MEH.
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Figure 3 Format of the original FPEH and the proposed MEH
Figure 4 shows the format of the original MEH and the proposed MEH when SDUs from different service flows are multiplexed into a single MAC PDU.
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Figure 4 Format of the original MEH and the proposed MEH

As shown in Figure 4, the proposed MEH doesn’t need ‘L’ and ‘Type’ fields because the location of the proposed MEH is fixed. Therefore, we can save 1 byte by integrating two extended headers into a single type of MEH.
The integration of two extended headers does not impose a big impact on the implementation of PDU construction and decoding. Only difference is which field is used to recognize the existence of FEH or MEH. In case of using FPEH and MEH, the receiver recognizes the existence of FPEH or MEH using ‘Last’ and ‘Type’ field in MEH. However, in case of using the proposed extended header, the receiver uses ‘M’ field. If ‘M’ is set to ‘1’, there is only one MEHB of which operation and format is almost same as FPEH. If ‘M’ is set to ‘0’, there are multiple MEHBs of which operation and format is same as MEH.
3. Proposed Text for the 802.16m SDD
---------------------------  Start of the proposed text  --------------------------------------------------------------
10.12.2.1 Fragmentation, packing and Multiplexing Extended Header for transport connections
Multiplexing Extended Header (MEH) is used when SDUs or SDUs fragments from any transport connections are included in the same MPDU. This MEH is shown in Figure 25. The location of this header exists after the last extended header ( i.e. extended header with ‘Last’ = ‘1’) if ‘EH’ in GMH set to ‘1’ or after the GMH if ‘EH’ in GMH set to ‘0’
Multiplexing Extended Header consists of multiple Multiplexing Extended Header Blocks (MEHBs). The SDUs or SDU fragments belonging to the same connection are packed together and the information related to these SDUs or SDU fragments is included in one MEHB. The M bit in MEHB indicates if there is more MEHB followed. If the SDUs or SDU fragment(s) included belong to the same connection, only one MEHB is present.
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Figure 25 Format of Multiplexing Extended Header (MEH)

The format of MEHB is shown in Figure 26, except the first MEHB. The first MEHB doesn’t contain the Flow ID and the length for the first SDU or SDU fragment associated with the Flow ID. The Flow ID and the Length fields in the generic MAC header represent the flow ID and the length of the first SDU or SDU fragment associated with the first MEHB.
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Figure 26 Format of Multiplexing Extended Header (MEH)

· M (1 bit): indicate if there is more MEHB follows
· Flow ID (4 bits): flow id of the SDUs/SDU fragments identified in the MEHB
· SN (10 bits): ARQ BSN for ARQ enabled connection or payload SN for non-ARQ enabled connection.
· L (1 bit): indicate if there is more length field follows. If this bit set to ‘0’, another ‘Length’ and ‘L’ field are followed
· Length (11 bits): This field represents the length of SDU/SDU fragment in MEHB. If a payload consists of ‘N’ SDU/SDU fragments, N-1 length fields are present in the MEHB

· FC (2bit): Fragmentation Control Information (as shown in Table 2).









	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.
	a) MPDU with only First fragment of an SDU

b) 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.
	a) MPDU with only Last fragment of an SDU 

b) 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.
	a) MPDU with only middle fragment of an SDU

b) MPDU with Last fragment of an SDU, followed

 by zero or more unfragmented SDUs, followed by

 first fragment of a subsequent SDU 


Table 2 Fragmentation control information

10.12.2.2 Fragmentation extended header for management connection
This fragmentation extended header is shown in Figure 26. This header shall be used when MAC PDU contains single management message payload
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Figure 26 Fragmentation extended header format for management connection

- Last (1 bit): always set to ‘1’

- TYPE(TBD): Extended header type field

- SN (8 bits): Payload sequence number

- FC (2 bits): Fragmentation control bits definition is given in Table 2.
- Rsvd: Reserved bits for byte alignment.
















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