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I. Related Comments
This contribution is to (but not limit to) address the following comments: 131, 132, 136, 149, 150, 664, and 670.
II. Proposed Text Changes
1.1 General Superframe Structure

The IEEE 802.22 WRAN system adopts two operational modes: normal mode and coexistence mode. In normal mode, one WRAN cell occupies one TV channel and operates on all the frames in a super-frame; while in coexistence mode, multiple WRAN cells share the same TV channel and each WRAN cell operates on one or several frames exclusively with coexisting cells.
When operating in normal mode, a WRAN cell shall transmit a super-frame control header (SCH) at the first frame of a super-frame on the operating TV channel; when operating in coexistence mode, a WRAN cell shall transmit a super-frame control header at the first allocated operational frame of a super-frame on the operating TV channel. The structure of SCH for both normal mode and coexistence mode can be found in clause 6.6.1.
1.1.1 General Superframe Structure for Normal Mode
The superframe structure employed in the MAC is depicted in Figure 13, where it can be seen that it is comprised of a first frame constituted of the following:

· a PHY superframe preamble – see clause 8
· a PHY frame preamble – see clause 8
· a SCH – see clause 6.6.1, and

· the rest of the first frame including its frame header and data payload.

This first frame is then followed by 15 frames which each include a frame preamble, frame header and the data payload – see clause 6.5.

At the beginning of every superframe, the BS shall transmit the superframe preamble and SCH (with a known modulation/coding) on the operating TV channel. In order to synchronize with a base station, a CPE must receive the SCH to establish communication with the BS. During the lifetime of a superframe, 16 MAC frames are transmitted. During each MAC frame, the BS has the responsibility to manage the upstream and downstream operations, which may include ordinary data communication, measurement activities, coexistence procedures, and so on.

The superframe shall start with a superframe preamble, followed by the first frame preamble, the superframe control header (SCH) and finally the first frame payload. The first frame payload shall be reduced by two symbols to keep the frame size consistent.
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Figure 13 General superframe structure

1.1.2 General Superframe Structure for Coexistence Mode
The superframe structure in coexistence mode is shown in Figure 14. The coexistence mode is for the scenario when multiple BSs have to share the same TV channel, however, frequency reuse factor cannot be maintain as one due to their mutual interference. In this case, these BSs shall share the TV channel by per frame based access, i.e., each BS uses one or several frames exclusively with its neighboring BSs in a superframe. The negotiation process of frame allocation can be found in section xxx.yyy.
In coexistence mode, the BS transmits its superframe preamble, frame preamble and SCH on the operating TV channel during the first allocated frame to it. The BS and CPEs in a WRAN cell only transmit during the active frames allocated to it. The BS and CPEs in a WRAN cell shall not perform transmission during the downstream and upstream sub-frames not allocated to it. During the frames not allocated to the present cell, the BS and CPEs in the present cell can monitor the TV channel for any transmission from neighbouring WRAN cells to improve coexistence.
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Figure 14
General superframe structure in Coexistence mode
1.1.3 Superframe Control Header

The SCH specification is shown in Table 1. Since the SCH decoding is critical, the SCH shall be transmitted using the modulation described in section 8.4.2.1. The SCH provides information about the 802.22 cell, which is used to support coexistence with incumbents, support self-coexistence mechanisms, and support the intra-frame and inter-frame mechanisms for management of quiet periods for sensing as described in 6.21.3.2.
Transmission of a SCH indicates that the WRAN cell is operating under one of the two possible modes: normal mode, or coexistence mode. In normal mode, the WRAN cell uses all the sixteen frames in a superframe for its communication, while in coexistence mode, the WRAN cell uses one or several frames in a superframe for its communication. In normal mode, the SCH is transmitted during the first frame of a superframe; in coexistence mode, the SCH is transmitted during the first assigned frame in a superframe. The general frame structure is illustrated in section 6.4.
Since a SCH may contain further IEs, the Length field is used to specify the total length of the SCH.

It is understood that all bits indicated as reserved in Tables throughout this standard shall be transmitted as zeros unless otherwise explicitly specified.

Table 282 — Superframe control header format

	Syntax
	Size
	Notes

	Superframe_Control_Header_Format() {
	
	1 OFDM symbol long and transmitted with modulation/coding described in section 8.4.2.1

	Superframe Mode
	1 bit
	Normal Mode = 0

Coexistence Mode = 1

	If Superframe Mode=1 {
	
	

	
	
	

	    Frame Allocaiton MAP
	16 bits
	Indicate which frames in the present superframe are allocated to the present WRAN cell.

	}
	
	

	Superframe Number
	8 bits
	Positive integer that represents the superframe number (modulo 255). This field shall be incremented by 1 upon every new superframe.

	TTQP
	12 bits
	Time To Quiet Period

Used for in-band inter-frame sensing, it indicates the time span between the transmission of this information and the next scheduled quiet period for inter-frame sensing. 

The 8 left most bits index the superframe number and the 4 right most bits index the frame number when the next scheduled quiet period for inter-frame sensing will start.

	DQP
	4 bits
	Duration of Quiet Period

Used for in-band inter-frame sensing, it indicates the duration of the next scheduled quiet period. 
If this field is set to a value different from 0 (zero), it indicates the number of frames starting from TTQP that shall be used to perform inter-frame sensing.

If this field is set to 0, it cancels the next scheduled quiet period for inter-frame sensing or indicates that no inter-frame sensing are currently scheduled]

	Tx ID
	48 bits
	MAC address that uniquely identifies the CPE or BS transmitting the SCH. 

	CN
	8 bits
	Channel Number

Indicates the physical TV channel number used by the BS.

	CP
	2 bit
	Cyclic Prefix Factor

Specifies the size of the cyclic prefix used by the PHY in the frame transmissions in this superframe. Pre-determined values are:

1 = ¼ symbol period

2= 1/8 symbol period

3= 1/16 symbol period

4= 1/32 symbol period



	Length
	8 bits
	The length in bytes of the information following the SCH.

	Intra-frame Sensing Cycle Length
	8 bits
	Specified in number of superframes, it indicates the number of superfames for which the intra-frame sensing specification is valid.

If this field is set to 0, no intra-frame sensing is scheduled or the current intra-frame sensing is canceled.

	Intra-frame Sensing Cycle Offset
	8 bits
	Valid only if intra-frame Sensing Cycle Length > 0.

Used for in-band intra-frame sensing. 

Specified in number of superframes, it indicates the offset from this SCH transmission to the beginning of the first superframe in the current intra-frame sensing cycle.

	Intra-frame Sensing Cycle Frame Bitmap
	16 bits
	Valid only if intra-frame Sensing Cycle Length > 0.

Valid for a unit of superframe, each bit in the bitmap corresponds to one frame within the superframe. If the bit is set to 0, intra-frame sensing shall not be performed in the corresponding frame. If the bit is set to 1, intra-frame sensing shall be performed within the frame for the duration specified by Intra-frame Sensing Duration.

This bitmap applies to all superframes within the Intra-frame Sensing Cycle Length.

	Intra-frame Sensing Duration
	5 bits
	Valid only if Intra-frame Sensing Cycle Length > 0.

If this field is set to a value different from 0 (zero): It indicates the number of symbols starting from the end of the frame that shall be used to perform intra-frame sensing.

	IEs
	Variable (integer of bytes)
	Optional Information Elements which could be transmitted with the SCH. They are:

MAC version (6.8.2)

Current transmit power (6.8.3)

Location configuration information (6.9.22.3.1.4)

DTV acknowledgement (6.8.6)

Wireless microphone acknowledgement (6.8.5)



	HCS
	8 bits
	Header Check Sequence

See Table 3

	Reserved
	4 bits
	All bits shall be set to zero.

	}
	
	


(Insert a new management message FRM_UPD)
1.2 Management Messages

…
Table 283 — Management messages

	Type
	Message
	Description
	Reference
	Class of connection

	…
	
…
	…
	…
	…

	56
	FSL-REQ
	Frame Slide Request
	6.9.25.1
	Basic, Multicast Management or Broadcast

	57
	FSL-RSP
	Frame Slide Response
	6.9.25.2
	Basic

	58
	FRM_UPD
	The first active frame allocation update in coexistence mode
	6.9.29
	Basic


1.2.1 Frame Allocation Management
In coexistence mode, multiple WRAN cells share the same TV channel by per frame-based access. The active frame allocation may change from one superframe to another. When the location of the first active frame is changed in next superframe, the BS shall send a first active frame allocation update information within the present superframe to indicate all its associated CPEs.

	Syntax
	Size
	Notes

	FRM-UPD_Message_Format() {
	
	

	Management Message Type = 58
	8 bits
	

	Transaction ID
	16 bits
	

	Frame Index of the first frame allocated to the present cell in next superframe
	4 bits
	Indicate the frame index (0-15) of the first frame allocated in next superframe.

	Reserved
	4 bits
	

	}
	
	


1.2.2 CPE Initialization

…
First and foremost, the MAC does not presuppose any pre-assigned channel where a CPE is able to look for a BS given the time-varying and unpredictable nature of channel occupancy. Hence, the first task a CPE must perform in attempting to join a network is to scan the set of channels for BSs and incumbent services on which the transmissions of the CPE might interfere. Since the BS shall send concatenated OFDM symbols of a superframe preamble, a frame preamble and an SCH once every superframe in its operating channel (see 6.4, 6.6.1), the CPE will recognize the existence of a BS transmission and, if appropriate, proceed with the CPE initialization procedure with the corresponding BS.
…
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Figure 14 Obtaining downstream parameters

(Insert a new sub-clause after section 6.21.2.1.3.2.3)
1.2.2.1.1.1.1 Discovery during frames not allocated in coexistence mode
In coexistence mode, both BS and associated CPEs in the WRAN cell can listen to the medium for network discovery during those frames not allocated to the present cell. The discovery can be done by either searching for a coexistence beacon or searching for a SCH from neighbor cells.
1.3 Superframe and Frame Structures

The basic superframe structure and frame structure are shown in Figure 13-15. See 6.4 and 6.5 for a full description of the superframe and frame structures.

The superframe shall consist of 16 frames of 10ms each. Each frame contains a preamble, header, and data bursts.

For both normal and coexistence operational modes, in the first allocated frame, the first symbol shall be the superframe preamble, followed by a frame preamble symbol. The third symbol shall be the SCH, and the fourth symbol shall contain the FCH and, when needed, DS-MAP, US-MAP, DCD and UCD. The SCH is transmitted to support coexistence with incumbents through the scheduling of the quiet periods, self-coexistence, and so on. The FCH specifies the length of the four (DS-MAP, US-MAP, DCD, UCD) downstream messages that may immediately follow the FCH. The first allocated frame payload will contain two fewer symbols than normal frames to keep the length to 10 ms.

The other allocated frames of the superframe contain a frame preamble, the FCH and the DS-MAP, US-MAP, DCD, and UCD messages, and the data bursts.




Abstract


This document proposes related text changes on distributed SCH design, according to the motion passed in Jan. 2009. Revision was done based on Draft v1.4.


add a new sub-clause under section 6.4 to address both superframe structures under normal mode and coexistence mode.


modify Table 1 superframe control header format in sub-clause 6.6.1


add a management message to support quick frame switch


revise the CPE initialization procedure description and related figures.


SCH PHY description.





This contribution can be regarded to address the following comments: 131, 132, 136, 149, 150, 664, and 670, but not limit to those comments. 
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