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I. Related Comments
This contribution is to (but not limit to) address the following comments: 492, 493 and 494.
II. Proposed Text Changes
6.21.2.3.1   Spectrum Etiquette

The channel selection at a cell obeys the spectrum etiquette rule so that the chosen channel does not interfere, or interferes with a minimum number of channels to be used by its neighbor cells. Without cooperation, the frequency selection in a cell may lead to one or more BS not having enough channels. For example, the available channel sets at BS1,BS2 and BS3 are {1, 3}, {1, 2, 3} and {1, 2, 3}, respectively. If BS2 decides to use channel {1} and BS3 decides to use channel {3}, BS1 would have no channel to use.  The cooperation also minimize the channel collision probability when multiple cells switch their operational channels by avoiding using the same backup channel set.
The channel-selection decision of each cell follows the flowchart in Figure 109. The terms of central cell and neighbor cells are relative concepts. Beside the definition of channel sets as in section 9.2.2, the following additional channel sets are defined in spectrum etiquette operation:
· Incumbent occupied Channel Set: channels that are identified to be occupied by incumbent devices/services. 
· WRAN occupied Channel Set: channels that are operating channels of the discovered neighboring WRAN cells. (Note for editor: Need further alignment with section 9.2 if definition of occupied channel set changes. When incumbent- and WRAN- occupied channel sets are defined in section 9.2, no need to present the definitions here, the above two bullets can be removed then.)
· Neighbor WRAN Backup Channel Set: channels that are within the backup channel sets of the discovered neighboring WRAN cells. This channel set is built by listening to SCH/CBPs of the discovered neighboring cells carrying the backup channel information.
· Local Priority Set 1: = (Backup Channel Set∪Candidate Channel Set) \ (WRAN-Occupied Channel Set∪Neighbor WRAN Backup Channel Set)
· Local Priority Set 2: = (Backup Channel Set∪Candidate Channel Set) \ (WRAN-Occupied Channel Set)
· Local Priority Set 3: = (WRAN-Occupied Channel Set)
· 
· 
· 
Note that: 

· Symbols ∪, ∩, and \ are set operation of union, intersection, and exclude, respectively.

· Note that Local Priority Sets 1~3 is local information, which is not shared with neighbor cells.
The spectrum etiquette is triggered by the following events:
1. Incumbent discovery;

2. Neighbor WRAN cells’ discovery/update;

3. Operating channel switch demand; (e.g., due to interference);

4. Contention request received from neighbor WRAN cells;
5. Time-out for a predefined timer;
6. Other predefined mechanism in implementation.
The procedure of WRAN spectrum etiquette is as follows.

1. The central cell builds/updates channel sets as described in section 6.21.4.1 and section 9.2.2, either by receiving indication from the geo-location database, or spectrum awareness of incumbents and WRANs. The neighboring WRAN occupied channel set and neighboring WRAN backup channel set are built/updated accordingly.
2. Update backup channel set by choosing one or several channels from Local Priority Set 1; if Local Priority Set 1 is empty, update backup channel set by choosing one or several channels from Local Priority Set 2 which are backup channels by the least number of neighbor cells; (if several channels are backup channels of the same number of neighbor cells, the present cell shall choose from those channels randomly.) if Local Priority Set 2 is also empty, choose one or several channel from Local Priority Set 3 which are operating channels by the least number of neighbor cells; (if several channels are operating channels of the same number of neighbor cells, the present cell shall choose from those channels randomly.)
3. If switching operating channel is necessary or demanded by higher layer indication (e.g., due to incumbent discovery in the operating channel, significant detected interference in the operating channel , or preferable channel quality of a backup channel, etc.), promote the first backup channel to operating channel; go to step 2 to update backup channel set; 
4. If the new operating channel is also an operating channel of a neighbor cell, initialize the coexistence contention procedure as described in section xxx.yyy.
5. Update the neighbor cells with new operating and backup channel sets via SCH/CBP.
6. 
a. 
b. 
c. 
7. 
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Figure 13 The flow chart of spectrum etiquette process
The spectrum etiquette procedure is further illustrated using the example in Figure 110. The central cell has 6 neighbor cells. The central cell has one operating channel #1, one backup channel #2 (underlined), and one candidate channel #3 (double underlined). The channel sets information for the neighbor cells are accordingly noted as in Figure 110 (a). In Figure 110 (b), two incumbents appears in the central cell on the operating and backup channel, and thus the central cell is forced to change both its operating and backup channel. The spectrum etiquette is triggered. The former candidate channel #7 is promoted to operating channel, and channel #5 is promoted to backup channel, which is only used by one neighbor cell as the operating channel. All the neighbor cells perform spectrum etiquette after receiving the channel set update information from the central cell accordingly, and the resultant channel sets for each cell are illustrated in Figure 110 (b). If another incumbent appears in the central cell on channel #7, the central cell will have to use channel #5 as the operating channel and start contention based coexistence with its neighbor cell.
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	Central Cell Status
	Before
	Upon Incumbent Appearance
	After Spectrum Etiquette

	Operating Channel Set
	1
	1
	7

	Backup Channel Set
	2
	2
	5

	Candidate Channel Set
	7
	3,4,5,6,7,8
	φ

	WRAN-Occupied Channel Set
	3,4,5,6,8
	3,4,5,6,8
	3,4,5,6,8

	Neighbour Backup Channel Set
	4,5,6,7,8
	3,4,5,6,7,8
	4,5,6,7,8

	Local Priority Set 1:
	2
	2
	φ

	Local Priority Set 2:
	2,7
	2,7
	φ

	Local Priority Set 3:
	3,4,5,6,8
	2,3,4,5,6,7,8
	3,4,5,6,8



Figure 14 Illustration of the procedure of spectrum etiquette




Abstract


This document proposes text amendments to clarify the spectrum etiquette section.





This contribution can be regarded to address the following comments: 492, 493 and 494, but not limit to those comments. 
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