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1.0 Comment
Spectrum Etiquette was included in the WG draft v0.1 (Section 6.21.2.3.3), and has been moved to A.4.3 with all other optional features. However, the details in the original contribution have not been captured in the draft. Those details are necessary for the completeness of the standard.
The operating frequency of a cell in conventional systems (e.g., GSM, CDMA, and WiMAX) is predetermined through cell planning, or other provision methods. On the contrary, a cell in WRAN has to dynamically find one or multiple TV channels by itself, using the mechanism of dynamic frequency selection (DFS) based on the measurement of radio environment. Apparently, frequency planning cannot be done in advance for those systems. Those decisions have to done in real-time. 
WRAN is inherently a secondary system in TV spectrum, i.e., operating in license-exempt nature. One cell’s decision on frequency selection could disable the normal operation of its neighboring cells if they do not obey principles of spectrum etiquette. Without cooperation, the frequency selection in a cell may prohibit neighbor cells to function. For example, the available channel sets at BS1 and BS2 are {1, 3}, and {1, 2, 3} respectively. If BS2 decides to use {1, 3}, BS1 would have no channel to use. Spectrum etiquette is also necessary for load balancing. For the same example, if BS1 is heavy loaded while BS2 is not, BS2 could use channel {2}, then BS1 can use channels {1, 3}.
In conclusion, the work in IEEE802.22 is fundamentally different from those in IEEE802.16, IEEE802.11, 3GPP, 3GPP2 and etc. We are developing a standard for wireless networking system that is of license-exempted and with PMP topology. Without a set of coexistence mechanism, a WRAN system with multiple cells cannot operate properly. The WG certainly can leave this work to upper layers to worry about. However, a centralized decision-making scheme has the issues such as scalability and point-of-failure. Plus, it is more efficient if the standard includes a basic spectrum etiquette mechanism in the MAC design, especially, for meeting the functional requirement for quickly channel moving and smooth channel management.
2.0 Proposed Text Changes
Replace section A.4.3 with the following.
A.4.3 Spectrum Etiquette 

The channel selection at a cell should obey 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 neighbour cells. Without cooperation, the frequency selection in a cell may prohibit neighbour cells from normal function. For example, the available channel sets at BS1 and BS2 are {1, 3}, and {1, 2, 3} respectively. If BS2 decides to use {1, 3}, BS1 would have no channel to use. The cooperation is also necessary for load balancing. Say BS1 is heavy loaded while BS2 is not. BS2 could use {2}, then BS1 can use {1, 3}.
The channel-selection decision of each cell should follow the flowchart in Fig. 1. The terms of central cell and neighbour cells are relative concept. Beside the candidate and active sets, Fpool and Flocal are defined and used for describing the principles of spectrum etiquette.

· Fcandidate set, CellID := the frequencies that do not interfere incumbent uses.

· Factive set, CellID := the frequencies that the cell has picked up.

· Fpool := the frequencies that are usable in the central cell and are not used by neighbour cells := Fcandidate set, CellID \ (union of the candidate sets of all its neighbour cells)

· Flocal := Fpool \ {union of the active sets of all its neighbour cells} 

· Note that: 

· symbols U, ∩, and \ are set operation of union, intersection, and exclude, respectively.

· CellID is cell ID. Note that Fpool and Flocal are local information, which are not shared with neighbour cells. That is why they do not need CellID.

The procedure of WRAN spectrum etiquette is as follows.

1. The central cell decides its Fcandidate set, and Fpool.

2. The central cell picks up frequencies from the Fpool according to the following etiquette principles.

i. Try to use the frequencies that cannot be used by neighbor cells at all. In other words, use first the frequencies in Flocal
ii. If the central cell has got enough frequencies, go to Step 3. Otherwise, try to pick up frequencies from the rest of Fpool with the consideration of avoid using those that will affect most of its neighbour cells. For example, Use first the frequencies that are not shared by more than one neighbour cells, then other frequencies that may affect more and more neighbour cells.

iii. If the central cell has got enough frequencies, go to Step 3. Otherwise, it should resorts to a contention scheme for sharing a channel with its neighbor.
3. Update neighbour cells of its Fcandidate set, and Factive set. Go back to Step 1.
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	Fig.1 The flow chart of channel selection and update with neighbors.


A.4.3.1 Illustration of the procedure of spectrum etiquette:

Spectrum etiquette operates no matter sectorization is used or not. The procedure is described above based on non-sectorization cells. To completely describe it, the following example is given for the case of sectorization, i.e., six sectors per cell, each sector with three neighboring sectors.

The central sector of Fig. 1 has three neighbor sectors (N1, N2, and N3). Neighbor sector N1 has candidate channel set {1, 2, and 3}, with channel 2 being used. The similar messages for N2 and N3 are shown in the table. The pool of available channels (i.e., Fpool) of the central sector are {1, 3, 4, 6, 7}. If the central sector needs only one channel, it would pick up channel 7 which is the best candidate according to Spectrum Etiquette principles because that channel is not usable for any neighbors. If the central sector needs one more channel, it would pick up one randomly from channel set {3, 4, 6}. In the example, channel 4 is chosen. Finally, if totally three channels are needed by the central sector, it would pick up the third channel randomly from the set {3, 6}, and finishes the channel selection procedure.
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Fig.2 The illustration of spectrum etiquette operation.

Abstract


Revisions are required to the method that determines the maximum allowed transmitted EIRP for one WRAN device, taking in account TV operations in nearby TV channels in the vicinity of the WRAN device, which is described in Section 6.13.5 of 22-06-0259-00-0000_v0.2_with_line_numbers.doc. The proposed text changes are presented in section 2.0 of this document. FRD 195 and FRD 168 in 22-06-0138-05-0000-Compliance_with_FRD.doc mandate a limit on maximum transmitted EIRP on channels adjacent to a TV channel operation when the CPE or the BS is located inside the TV protected contour, and co-channel when the CPE or the BS is located at some distance of the TV protected contour. Section 6.13.5 requires updating based firstly on the most recent calculations on required separation distances to meet the D/U ratios at the TV protected contour, and secondly on a more accurate description of the decision process (flowchart and tables) and language suitable to describe requirements in technical specifications. Changes are also required to precisely identify mandatory and optional features of TPC for maximum transmitted EIRP.
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