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Generic MAC Header with a Length Flag Field

Baowei Ji, Farooq Khan, Zhouyue Pi, Ying Li 
Samsung Telecommunications America
1. Introduction
Figure 1 and Figure 2 show the header format for IPv4 and IPv6, respectively. Both headers include a 16-bit length field for payload, supporting an IP packet as long as 65535 bytes.

[image: image1.emf]Total length [bytes]

(16 bits)

Identification

(16 bits)

Type of services (TOS)

(8 bits)

Version 

(4 bits)

Header length

(4 bits)

Time to live (TTL)

(8 bits)

Protocol

(8 bits)

Header checksum

(16 bits)

Source IP address

(32 bits)

Destination IP address

(32 bits)

Options (if any)

Data

Flag 

(3 bits)

Fragment offset 

(13 bits)


Figure 1: IP Header format (IPv4)
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Figure 2: IP Header format (IPv6)

Table 741 of AWD (09/0010r2) lists various burst sizes, which could be as large as 14400 bytes.

Table 741: Burst Size (AWD, Page 320)
[image: image3.emf][image: image4.emf]
However, the Length field of the GMH is fixed at 11 bits, as shown in Table 1 of the AWD.

Table 1: IEEE 802.16m GMH format (AWD, Page 10)
	Syntax
	Size
(bit)
	Notes

	Generic MAC Header () {
	-
	

	FlowID
	4
	Flow Identifier

	EH
	1
	Extended header presence indicator

	Length
	11
	Length of the payload

	}
	-
	


To use 11-bit “Length” field in the GMH has the following limitations: (1) Any higher layer packets larger than 2043 bytes cannot fit into one MAC PDU---possibly large overhead due to this artificial fragmentation requirement;  (2) In order to meet user throughput requirement, a number MAC PDUs have to be packed into one data burst---possibly multiplicative growth of overhead because each MAC PDU requires at least one GMH and one FPEH.
In other words, the 11-bit “Length” field forces the necessity of MAC PDU concatenation in order to support any data bursts larger than 2048 bytes. For example, to support a data burst of 14400 bytes, as many as 8 MAC PDUs have to concatenated (14400 = 2048x7 + 64). Each MAC PDU has at least GMH (2B) and FPEH (>= 2B). Hence, the total header could be 32 bytes.
Another potential problem with MAC PDU concatenation is the shortage of ARQ sequence number. SN is of 10 bits, which means the ARQ window size is of 512. One 14400-byte data burst needs 8 SNs, which means there is no SN available after 64 subframes (i.e., 512/8) if the same AMS is allocated a 14400B data burst in each subframe. Even we assume 4:4 DL/UL ratio, the ARQ window will be fully occupied after 3.2 superframes, which is only about 64 msec. Note that to meet the highest data rate requirement, more than one 14400B data burst may need to be assigned to the same AMS in a subframe, this further reduces the available ARQ SN. The bottom line is the ARQ may not function properly because of the quickly consumption of SN due to the concatenation of MAC PDUs.
2. Suggested proposal
We propose to specify a Length-Flag field allowing both 10-bit and 18-bit MAC PDU length field. 
The extra implementation complexity for supporting this flexibility is almost none compared to using the fixed 2B GMH, given that it is just a logical determination of 2B vs. 3B GMH, as shown in the following two tables. Actually, the usage of GMH incurs much more complexity because it requires the usage of MEH for supporting multiple FlowID and a certain method for supporting MAC PDU more than 2047 bytes.
3. Text to change in AWD
-------------------------------  Text Start  --------------------------------------------------- 
[Page 11, line 4, Section 15.2.3.1.1, Replace Table 1 and Table 2 with the following two tables]
Table 1 --- GMH Format

	Syntax
	Size
(bit)
	Notes

	Generic MAC Header () {
	-
	

	FlowID
	4
	Flow Identifier

	EH
	1
	Extended header presence indicator

	LF
	1
	Length flag

	Length
	variable
	Length of payload

	}
	-
	


Table 2 --- GMH Fields

	Names
	Size
(bit)
	Description

	FlowID
	4
	This field indicates the service flow that is addressed.

	EH
	1
	When set to '1', this field indicates that an Extended Header is present following this GMH.

	LF
	1
	Length flag

	Length
	variable
	LF = 0, 10-bit Length field

LF = 1, 18-bit Length field


 [Replace subclause 15.2.17.1:]
-------------------------------  Text End  ---------------------------------------------------[image: image5.png]
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