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1. Introduction
The IEEE 802.16m frame structure will consist of three kinds of frame structures such as super frame, frame and sub-frame as discussed at the last session #53 meeting in IEEE 802.16m[1]. The length of a frame is 5ms and a frame is divided into several sub-frames which consist of several symbols. A super frame also consists of multiple frames. Figure 1 shows an example of the frame structure in IEEE 802.16m.
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Figure 1: An example of basic frame structure in IEEE 802.16m
In figure 1, a super frame consists of 4 frames and the size of the super frame is 20ms since the length of one frame is 5ms. A frame consists of 8 sub-frames. A super frame header is located in the beginning of the super-frame and contains a preamble for downlink synchronization and a Super-MAP for the delivery of the system configuration information. There exist still many decision points for the designing of the super frame header in IEEE 802.16m.
In this contribution, we will discuss the super frame header in terms of the Super-MAP structure, logical system information structure and the Super-MAP elements.
2. Super-MAP structure and elements
A super frame header consists of a preamble and a Super-MAP as shown in Figure 2. The preamble is mainly used for downlink synchronization and channel estimation by MSs and the Super-MAP is to deliver the system configuration information to MSs. In the legacy system, a BS delivers the system information to MSs by DCD, UCD, DL-MAP, and UL-MAP messages [2]. If the Super-MAP contains all the system information (e.g. system information carried by DCD, UCD, and DL/UL-MAP messages in the legacy system) and is transmitted every super-frame period(e.g. 20ms), it will result in very large resource waste. In order to deliver the system information to MSs efficiently, the length of Super-MAP should be properly reduced and thus, we need to choose the proper elements for a Super-MAP. Therefore the other elements except for the Super-MAP elements should be alternatively transmitted by using MAC messages or other structures (e.g. BSDs in Figure 2). 
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Figure 2: Super frame header and system information structure for IEEE 802.16m

Figure 2 shows the proposed super frame header concept and logical system information structure for IEEE 802.16m. The 16m system information structure is logically divided into a Super-MAP and Broadcast System Descriptors (BSDs). A Super-MAP is transmitted every super frame period by using QPSK 1/2 with 6 repetitions for cell edge users. The Super-MAP includes the essential system information for sub-frame and super-frame configurations such as frame number, BS ID, DL/UL-ratio, and so on. The Super-MAP also contains the information for the legacy system support and System Information Indicator (SII) which is the information for configuring the BSDs and contains the type of BSDs, the scheduling information for the BSDs and version information of BSDs. The Super-MAP elements are explained in more detail in Table 1.
BSDs contain the system information elements except for the system information elements included in the Super-MAP. Futhermore the BSDs will come with serveral types which contain different information from each other [3].
We select Super-MAP elements in terms of sub-frame configurations, super frame configurations, system information indicator (or configuration of BSDs) and legacy system supports as shown in Table 1.

Table 1. Super-MAP elements

	Category
	Name
	Notes

	Frame configuration information
	System frame number
	Super frame number

	
	TTG
	The size of TTG

	
	RTG
	The size of RTG

	
	DL/UL ratio 
	Shall be represented as a unit of a sub-frame.

Shall contain information about DL/UL switching points

	
	BS ID
	Identification of the base station

	
	Number of BS’s antennas
	Two or four antennas

	
	Various TTI information
	Indicates how many frames a TTI is configured with 

Shall be represented as a unit of a sub-frame
It can be changed at the specific sub-frame.

	
	System Bandwidth
	The size of bandwidth supported by this system in case a scalable bandwidth is supported
Shall be needed if the bandwidth for preamble is fixed regardless of system bandwidth (e.g. 5MHz)



	
	HARQ ACK delay for DL or UL bursts
	Indicates the HARQ ACK delay for DL bursts or UL bursts

Shall be represented as a unit of a sub-frame

HARQ ACK delay may be different according to sub-frames.

	
	Basic UL timing relevance
	Indicates the start time of UL allocation defined by the UL scheduling information

Shall be represented as a unit of a sub-frame.

It can be changed at the specific sub-frame.

	
	Basic MCS level for sub-frame
	Indicates the default MCS level of DL control channel for resource allocation in sub-frame

	
	MBS allocation information
	Indicates the location of sub-frames in which MBS bursts are allocated

	The Information for supporting the legacy system
	Legacy system indicator
	Indicates whether this system supports the legacy system

	
	DL/UL ratio information for the legacy system
	Indicates in which DL sub-frame and UL sub-frame the legacy system are located.

Shall be represented as a unit of a sub-frame

	
	Bandwidth information of the legacy system
	Bandwidth used by the legacy system



	
	Frequency information of the legacy system
	Center frequency used by the legacy system

Shall contain both DL and UL frequency information for FDD or H-FDD system

	System Information Indicator (SII) (or configuration information of BSDs)
[3]
	Type of BSDs
	Type of BSDs



	
	Resource allocation information of the BSDs
	Resource allocation information of the BSDs



	
	Configuration change information of BSDs
	Configuration change information of BSDs
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============================== Start of Proposed Text =================================

11.x.y Super-MAP structure
A super frame header is located in the beginning of super frame. The super frame header consists of a preamble for downlink synchronization and a Super-MAP that includes system information. The Super-MAP shall be modulated with QPSK with coding rate 1/2 and repetition 6, and contain system information related to sub-frame and super-frame configurations, system information indicator (or configuration of BSDs) and legacy system support. 

In IEEE 802.16m system, a system information structure shall be divided into a Super-MAP with fixed size and Broadcast System Descriptors(BSDs) with variable size. 
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Figure xxx. The logical structures of Super frame header and system information
11.x.y.1 Super-MAP elements
Super-MAP shall contain the system information as shown in Table X.
Table X. Super-MAP elements

	Category
	Name
	Notes

	Frame configuration information
	System frame number
	Super frame number

	
	TTG
	The size of TTG

	
	RTG
	The size of RTG

	
	DL/UL ratio 
	Shall be represented as a unit of a sub-frame.

Shall contain the information about DL/UL switching points

	
	BS ID
	Identification of the base station

	
	Number of BS’s antennas
	Two or four antennas

	
	Various TTI information
	Indicates how many frames a TTI is configured with
Shall be represented as a unit of a sub-frame

It can be changed at the specific sub-frame

	
	System Bandwidth
	The size of bandwidth supported by this system in case a scalable bandwidth is supported
Shall be needed if the bandwidth for preamble is fixed regardless of system bandwidth (e.g. 5MHz)

	
	HARQ ACK delay for DL or UL bursts
	Indicates the HARQ ACK delay for DL bursts or UL bursts

Shall be represented as a unit of a sub-frame

HARQ ACK delay may be different according to sub-frames.

	
	Basic UL timing relevance
	Indicates the start time of UL allocation defined by the UL scheduling information
Shall be represented as a unit of a sub-frame.

It can be changed at the specific sub-frame.

	
	Basic MCS level for sub-frame
	Indicates the default MCS level of DL control channel for resource allocation in sub-frame

	
	MBS allocation information
	Indicates the location of sub-frames in which MBS bursts are allocated

	The Information for supporting the legacy system
	Legacy system indicator
	Indicates whether this system support the legacy system

	
	DL/UL ratio information for legacy system
	Indicates in which sub-frames DL sub-frame and UL sub-frame the legacy system are located.

Shall be represented as a unit of a sub-frame

	
	Bandwidth information of legacy system
	Bandwidth used by legacy system



	
	Frequency information of legacy system
	Center frequency used by legacy system

Shall contain both DL and UL frequency information for FDD or H-FDD system

	System Information Indicator (SII)

 (or configuration information of BSDs) 
	Type of BSDs
	Type of BSDs



	
	Resource allocation information of the BSDs
	Resource allocation information of the BSDs



	
	Configuration change information of BSDs
	Configuration change information of BSDs




============================== End of Proposed Text =================================
































































































































































































































































































































































  


