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1. Control Message Formats of On-demand Frame Contention Protocol

Instruction to the Editor: Replace sub-clause 6.7.1.2.1.5 Channel Contention Request IE as the following:
6.7.1.2.1.5 Frame Contention Request (FC_REQ) IE

The Frame Contention Request (FC_REQ) IE as defined in Table 11 is used by the On-demand Frame Contention Protocol. The FC_REQ IE is transmitted in the payload of a CBP packet by a WRAN cell – the spectrum contention source, which intends to acquire spectrum resources (data frame transmission opportunities) of a TV channel currently occupied by another neighbouring WRAN – the contention destination, in order to satisfy the QoS requirements of the frame contention source’s data transmission.
Table 1 1 — FC_REQ IE format

	Syntax
	Size
	Notes

	FC_REQ_IE_Format() {
	
	

	Element ID
	8 bits
	Indication of the Message Type

	Length
	8 bits
	

	
	
	

	BS ID of Contention Destination 
	48bits
	The MAC address of the Frame contention destination’s base station.

	
	
	

	Frame Contention Number (FCN)
	16 bits
	A random number to show the priority to contend for a data frame of the target TV channel. 

	
	
	

	Contention Request Frame Index Vector
	16bits
	A bit vector indicating the index of each data frame of a superframe that the Contention Source WRAN requests to acquire (through the contention) for its data services starting from a to-be-scheduled superframe after the current superframe. 

For each of the 16 bits as shown below, the corresponding frame is requested for the contention when a bit’s value is set to 1. Otherwise, the bit value of the corresponding frame is set to 0. 

Bit 0: Frame 0;

Bit 1: Frame 1;

Bit 2: Frame 2;

Bit 3: Frame 3;

Bit 4: Frame 4;

Bit 5: Frame 5;

Bit 6: Frame 6;

Bit 7: Frame 7;

Bit 8: Frame 8;

Bit 9: Frame 9;

Bit 10: Frame 10;

Bit 11: Frame 11;

Bit 12: Frame 12;

Bit 13: Frame 13;

Bit 14: Frame 14;

Bit 15: Frame 15.

	}
	
	


Instruction to the Editor: Replace sub-clause 6.7.1.2.1.6 Channel Contention Response IE as the following:
6.7.1.2.1.6 Frame Contention Response (FC_RSP) IE
The Frame Contention Response (FC_RSP) IE defined in Table 12 is used by the On-demand Frame Contention Protocol. The FC_RSP IE is sent in a CBP packet payload by the contention destination WRAN cell in order to inform the contention source WRAN cell with regarding to the contention results. This IE is transmitted by the contention destination WRAN cell after it has received a FC_REQ IE from the contention source WRAN cell and has run the contention resolution algorithm.

Table 12 — FC_RSP IE format

	Syntax
	Size
	Notes

	FC_RSP_IE_Format() {
	
	

	Element ID
	8 bits
	Indication of the Message Type.

	Length
	8 bits
	

	
	
	

	BS ID of the Frame Contention Source
	48 bits
	MAC address of the Frmae Contention Source BS.

	
	
	

	
	
	

	Contention Response Frame Index Vector 
	16 bits
	A bit vector indicating the contention results determined by the channel contention algorithm for the data frames within a super-frame that the contention source WRAN requests to acquire. These contention results will be effective starting from a to-be-scheduled super-frame after the current superframe. 
For each of the 16 bits as shown below, the corresponding frame is granted to the contention source when a bit’s value is set to 1. Otherwise, the frame is not granted.  For a data frame that is not requested by any contention source, the corresponding bit is set to 0. 

Bit 0: Frame 0;

Bit 1: Frame 1;

Bit 2: Frame 2;

Bit 3: Frame 3;

Bit 4: Frame 4;

Bit 5: Frame 5;

Bit 6: Frame 6;

Bit 7: Frame 7;

Bit 8: Frame 8;

Bit 9: Frame 9;

Bit 10: Frame 10;

Bit 11: Frame 11;

Bit 12: Frame 12;

Bit 13: Frame 13;

Bit 14: Frame 14;

Bit 15: Frame 15.

	}
	
	


Instruction to the Editor: Replace sub-clause 6.7.1.2.1.7 Channel Contention Acknowledgment IE as the following:
6.7.1.2.1.7 Frame Contention Acknowledgment (FC_ACK) IE

The Frame Contention Acknowledgment (FC_ACK) IE as defined in Table 13 is used in On-demand Frame Contention Protocol. FC_ACK is a broadcast acknowledgement message transmitted by the winner FC-SRC indicating the confirmation and the scheduling of the frame acquisitions.  
Table 13 — FC_ACK IE format

	Syntax
	Size
	Notes

	FC_ACK_IE_Format() {
	
	

	Element ID
	8 bits
	Indication of the Message Type.

	Length
	8 bits
	

	
	
	

	
	
	

	
	
	

	
	
	

	Frame Contention Number
	16 bits
	The winning FCN used in FC_REQ message, showing the priority to contend for the target data frame of the target TV channel. 

	BS ID of the granting FC-DST
	48 bits
	The ID of the FC-DST WRAN cell granting the access to the data frame that are being acquired by the winning FC-SRC (this is used to enable “clear to send”).

	Contention Acknowledgement Frame Index Vector 
	16 bits
	A bit vector indicating the contention results determined by the channel contention algorithm for the data frames within a super-frame that the contention source WRAN will acquire starting from the 5th super-frame after the current superframe. 
For each of the 16 bits as shown below, the corresponding frame will be occupied by the contention source when a bit’s value is set to 1. Otherwise, the frame will not be occupied. 

Bit 0: Frame 0;

Bit 1: Frame 1;

Bit 2: Frame 2;

Bit 3: Frame 3;

Bit 4: Frame 4;

Bit 5: Frame 5;

Bit 6: Frame 6;

Bit 7: Frame 7;

Bit 8: Frame 8;

Bit 9: Frame 9;

Bit 10: Frame 10;

Bit 11 Frame 11;

Bit 12: Frame 12;

Bit 13: Frame 13;

Bit 14: Frame 14;

Bit 15: Frame 15.

	}
	
	


Instruction to the Editor: Insert sub-clause 6.7.1.2.1.8 Spectrum Contention Release (SC_REL) IE as the following:
6.7.1.2.1.8 Frame Contention Release (FC_REL) IE

Frame Contention Release (FC_REL) is a broadcast message IE transmitted by the granting frame contention destination (FC-DST) indicating the announcement of the frame releases.
Table 13 — SC_REL IE format

	Syntax
	Size
	Notes

	SC_REL_IE_Format() {
	
	

	Element ID
	8 bits
	Indication of the Message Type.

	Length
	8 bits
	

	
	
	

	
	
	

	
	
	

	
	
	

	Frame Contention Number (FCN)
	16 bits
	The winning FCN used in FC_REQ message, showing the priority contending for frame resource of the target TV channel. 

	BS ID of the winning FC-SRC
	48 bits
	The ID of the the FC-SRC WRAN cell granted the access to the data frame that are being released by the granting FC-DST (this is used to enable efficient spectrum reuse).

	Contention Release Frame Index Vector 
	16 bits
	A bit vector indicating the contention results determined by the channel contention algorithm for the data frames within a superframe that the contention source WRAN will acquire starting from the 5th superframe after the current superframe. 

For each of the 16 bits as shown below, the corresponding frame will be occupied by the contention source when a bit’s value is set to 1. Otherwise, the frame will not be occupied. 

Bit 0: Frame 0;

Bit 1: Frame 1;

Bit 2: Frame 2;

Bit 3: Frame 3;

Bit 4: Frame 4;

Bit 5: Frame 5;

Bit 6: Frame 6;

Bit 7: Frame 7;

Bit 8: Frame 8;

Bit 9: Frame 9;

Bit 10: Frame 10;

Bit 11 Frame 11;

Bit 12: Frame 12;

Bit 13: Frame 13;

Bit 14: Frame 14;

Bit 15: Frame 15.

	}
	
	


2. Top-level Procedure of Inter-WRAN Coexistence
Instruction to the Editor: Replace sub-clause 6.21.2.3 Mechanism for Inter-BS Coexistence as the following:

6.21.2.3 Inter-WRAN Self Coexistence

The self coexistence operations among 802.22 WRAN cells shall follow the top-level procedure illustrated in Figure 1 and described as below:
1) The BS of an 802.22 WRAN cell is powered on.
2) The BS performs network discovery, which includes discovering
a. TV channel occupancies of the neighbouring WRAN cells;

b. Self-coexistence Window (SCW) reservations of the neighbouring WRAN cells;

c. Frame reservation patterns of the neighbouring WRAN cells on specific TV channels (this information can be obtained from the received CBP packets);

3) The BS performs channel acquisitions based on Spectrum Etiquette algorithms (as described in sub-clause 6.21.2.3.1).
4) If the BS successfully acquires a TV channel, it goes to the normal mode of data service operations on the acquired TV channel (as described in Step 5 below). 

Else if the BS fails to acquire any TV channel, it selects a TV channel occupied by other WRAN cells and performs the Inter-WRAN On-demand Frame Contention operations on the selected TV channel (as described in Step 6 below). 
5) The BS enters to the normal mode of data service operations (as described in sub-clause …).

During the normal service operations, the BS may receive external demands (received from other WRAN cells) for sharing its occupied data frames on the operating channel. When this occurs, the BS performs the Inter-WRAN Frame Contention operations on its operating TV channel (as described in Step 6).

The BS, however, ignores the internal demands (received from the inside of the BS’s own cell) for additional data frames as a full channel capacity has been obtained by the WRAN cell in the normal mode. 

6) The BS performs the On-demand Frame Contention operations with a neighboring WRAN cell on the selected TV channel (as described in sub-clause 6.21.2.3.2), and then goes to the coexistence mode of data service operations (as described in Step 7).
7) The BS enters to the coexistence mode of data services operations (as described in sub-clause …).
During the coexistence mode of data service operations, the BS may receive either internal demands (received from the inside of the BS’s own cell) for additional spectrum resources, or external demands (received from other WRAN cells) for sharing its occupied frames on the operating channel. When either of these events occurs, the BS re-initiates the spectrum acquisition process starting from Step 3 (spectrum etiquette for channel acquisition).
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Figure 1 – Top-level Inter-WRAN Self Coexistence Procedure
3. On-demand Frame Contention

Instruction to the Editor: Remove sub-clause 6.21.2.3.2 Interference-free Scheduling, and sub-clause 6.21.2.3.3 CBP-based Dynamic Resource Renting and Offering.

Instruction to the Editor: Replace sub-clause 6.21.2.3.4 CBP-based Adaptive on Demand Channel Contention (Spectrum Contention) and re-number the figures accordingly as the following:

6.21.2.3.2 On-demand Frame Contention (ODFC)
6.21.2.3.2.1 Terminologies (Should be in Abbreviations) 
Frame Contention Source (FC-SRC) – a WRAN cell that is demanding additional spectrum resources (i.e. data frames transmission opportunities on a TV channel) and is initiating an interactive frame contention process with the target Frame Contention Destination (FC-DST).

Frame Contention Destination (FC-DST) – a WRAN cell that is the target of the frame contention request initiated by Frame Contention Source (FC-SRC), and is the occupier of the spectrum resources being requested to be shared with the Frame Contention Source (FC-SRC). 
Frame Contention Number (FCN) – the contention number randomly generated by FC-SRCs and FC-DSTs for determining the priority of frame access.
6.21.2.3.2.2 Message Flow of the On-demand Frame Contention Protocol
6.21.2.3.2.2.1 Control Messages
Each of the following control messages of the On-demand Frame Contention protocol is encapsulated by one CBP information element (IE). 

Frame Contention Request (FC_REQ) – This is a unicast request message transmitted by the FC-SRC for initiating the frame contention process. It contains the following information:
a) The FC-DST’s ID as the destination;
b) 
c) The frame index-vector of the selected data frames within a super-frame.  
d) The frame contention number (one FCN is used for the contention of all data frames as indicated in the frame index vector).
Frame Contention Response (FC_RSP) – This is a unicast response message transmitted by the FC-DST responding to a requesting FC-SRC with regard to the contention results. It contains the following information:
a) The FC-SRC’s ID as the destination;
b) 
c) The frame index containing the contention results for each of the selected data frame within the super-frame;
Frame Contention Acknowledgement (FC_ACK) – This is a broadcast acknowledgement message transmitted by the winner FC-SRC indicating the confirmation and the scheduling of frame acquisitions. It contains the following information:

a) The frame index indicating a confirmation of the spectrum acquisition for each of the selected data frame within the super-frame;

b) The winning FCN (used to resolving possible collisions of frame acquisition);

c) The ID of the granting FC-DST, which is the FC-DST WRAN cell granting the access to the data frame that are being acquired by the winning FC-SRC (this is used to enable “clear to send”). 
Frame Contention Release (FC_REL) is a broadcast message transmitted by the granting FC-DST indicating the announcement of the frame releases. It contains the following information:

a) The frame index indicating an announcement of the frame release for each of the selected data frame within the super-frame;

b) The winning FCN of the winning FC-SRC (used to resolving possible collisions of frame acquisition);

c) The ID of the winning FC-SRC, which is the FC-SRC WRAN cell granted the access to the data frame that are being released by the granting FC-DST (this is used to enable efficient frame reuse). 

6.21.2.3.2.2.2 Message Flow

The message flow of the On-demand Frame Contention protocol in the time domain is shown in Figure 2.
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Figure 2 – Message Flow of the On-demand Frame Contention Protocol
6.21.2.3.2.3 Procedure of the On-demand Frame Contention Protocol
6.21.2.3.2.3.1 On-demand Frame Contention Algorithm

The On-demand Frame Contention algorithm is used to resolve contentions of frame resource among the neighboring WRAN cells. The algorithm is specified in Figure 3 as the following:
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Figure 3 – On-demand Frame Contention Algorithm

Where in the algorithm, 
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6.21.2.3.2.3.2 Frame Contention Number Generation
The frame contention number,
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6.21.2.3.2.3.3 Top-level Procedure of On-demand Frame Contention Protocol
Figure 4 shows the top-level procedure of the ODFC protocol.
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Figure 4 – Top-level Procedure of On-demand Frame Contention Protocol

6.21.2.3.2.3.4 Procedure of Available Frame Acquisitions

Figure 5 shows the procedure of available frame acquisitions.
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Figure 5 – Available Frame Acquisition Procedure
6.21.2.3.2.3.5 Procedure of Frame Acquisition
Figure 6 shows the frame acquisition procedure.
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Figure 6 – Frame Acquisition Procedure
6.21.2.3.2.3.6 Frame Contention Procedure at the Frame Contention Source

Figure 7 shows the frame contention procedure that is followed by the contention source.
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Figure 7 – Frame Contention Procedure at the Contention Source
6.21.2.3.2.3.7 Frame Contention Procedure at the Contention Destination
Figure 8 shows the frame contention procedure at the contention destination.
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Figure 8 – Frame Contention Procedure at the Contention Destination
Figure 9 shows the operations for contention success of a data frame performed by the contention destination.
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Figure 9 – Operations for Contention Success of a Data Frame at Contention Destination

Figure 10 shows the operations for the contention failure of a data frame performed by the contention destination.
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Figure 10 – Operations for Contention Failure of a Data Frame at Contention Destination

Figure 11 shows the release pending operations performed by the contention destination.
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Figure 11 – Release Pending Operations at Contention Destination

4. Motion 
Move to accept the recommended changes to IEEE 802.22 v1.0 noted above and instruct the editor to make these changes, in order to resolve the comment with the comments related to dynamic spectrum sharing among IEEE 802.22 WRAN cells.  
Motion by:  Wendong Hu
Second: 
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Abstract


The document provides the specifications for the Frame-based On-demand SpectrumFrame Contention Protocol that enables dynamic spectrum sharing for coexistence operations among IEEE 802.22 WRAN cells. The document is to resolve the comment related to dynamic spectrum sharing among IEEE 802.22 WRAN cellswith the following comment IDs: 164, 168, 405, 524, and 525.  
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