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1  Introduction and Motivation
The generic MAC header (GMH) in IEEE 802.16e-2005 reference system is 6 bytes, which needs to be present in every MAC PDU. Lots of other overheads also need to be added, including subheaders, extended subheaders and CRCs. For some applications with small payload sizes such as VoIP, this significantly reduces efficiency and degrades system capacity. 

The 16e Generic MAC Header (GMH) is illustrated by Figure 19 below. Careful analysis will show that many of the fields can be reduced or eliminated without functional impairment to the system. 
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Detailed discussions of MAC headers
Generic MAC Header Fields

The following changes will happen to generic MAC header fields:

· Header type (HT) – Removed.

· Message length (LEN) – needed so that the receiver can determine the end of MAC PDU and the beginning of padding bits, used in association with the LF field;
· CID – if the flow ID (transport CID) is used in the resource allocation, we do not need to repeat this every packet unless the allocation is for multiple flows for a single MS. In that case, a shorter 4-bit flow identifier can be used to identify flows within one MS.

· EC – can be removed from the header and exchanged during connection establishment process only.  No need to be transmitted in every MAC PDU.

· CI – No need to retain 4-byte MAC PDU CRC. CI is also unnecessary.

· Type –after changing all the subheaders and extended subheaders to the subheader format, we don’t need these Type bits for existing 5 subheaders. For example we don’t need a bit to indicate whether fragmentation subheader is present or not. It will be covered the the subheader group length and subheader type. Also since ARQ is not used for every connection the ‘Extended’ and ‘ARQ feedback’ bits can be left in subheaders.
· SHF – New 1-bit field to indicate if subheaders are present.
· LF – New 1-bit field to indicate if there is a LEN field in the GMH. If the value for LF is 1, a regular 10-bit LEN field will follow it in the GMH. If the value for LF is 0, it signals that the length of this packet is indicated by a history of packet lengths of previously transmitted packets. In this case, the length of the LEN field is zero. This can be especially useful for applications such as VoIP, where the packet size is constant.
· EKS – If encryption is enabled, this 2 bits is needed for every PDU.  Can be put into the 2 LSB of PN (4 bytes), leaving 30 bits for PN.

· HCS – extra protection for header, if HARQ is enabled this is redundant since HARQ CRC is enough.

Subheaders

In 16e there are 6 subheaders (packing, fragmentation, grant management, etc) and some extended headers. The extended subheaders are organized into a group format while the subheaders are not. There is really no point in differentiating the subheaders from the extended subheaders. They can all be called ‘subheaders’ and organized into a group format that is very similar to the 16e extended subheader group format. This is a more local and uniform way of organizing these subheaders. The order of the subheaders is FFS.
Proposed SDD text changes
Insert the following text into MAC header sub-clause of the SDD [2]:
-------------------------------  Text Start  ---------------------------------------------------

10.x MAC PDU Header Format
In 802.16m, MAC PDU headers consist of the generic MAC header (GMH) and optionally subheaders. The generic MAC header (GMH) shall always be present and shall precede all subheaders. Depending on the value of the LF field, the GMH format is illustrated in figure 1 or figure 2. The meaning of each field is explained in Table 1. 
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Figure 1. Generic MAC Header (GMH) Format (LF = 1)
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Figure 2. Generic MAC Header (GMH) Format (LF = 0)

[image: image4.emf]Field Size (bits)  Notes

LF 1

LF = 1: LF is followed by a 10-

bit LEN field; LF = 0: No LEN 

field, PDU length is indicated by 

a history of PDU lengths of 

previously transmitted PDUs for 

this flow. 

SHF 1

Subheader Flag, 0 = No 

subheaders, 1 = With 

subheaders.

Flow 

Identifier

4

Indicates the different flows 

within one MS. 

LEN 10

Length of MAC PDU in bytes.


Table 1. Generic MAC Header Fields
If SHF = 1 (subheaders are included), GMH shall be followed by subheaders which shall be organized according to the format in figure 3. There is no differentiation between 16e subheaders (packing/fragmentation, grant management ,etc) and 16e extended subheaders. All of them are subheaders with different subheader types. The first bit of the first byte of each subheader is called LSH (last subheader indicator). If its value is 0, it means it is followed by more subheaders. If its value is 1, it indicates it is the last subheader. The 7-bit subheader type field indicates the type of the subheader, which also determines the length of the subheader body.
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Figure 19—Generic MAC header format
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Figure 3. Subheader Group Format
-------------------------------  Text End  ---------------------------------------------------
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