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Updated On-demand Frame Contention Protocol

A) Re-insert the following version of the On-demand Frame Contention Protocol in section 6.23.3.2.2 of the main body of the 802.22 Draft Standard.

6.23.3.2.2 On-demand Frame Contention Protocol

The On-demand Frame Contention protocol is used to resolve contentions of frame resource among the neighboring WRAN cells. It is assumed that when an operating BS switches from the normal mode of operation to the coexistence mode of operation, it initially occupies all 16 frames of the superframe.  Once in coexistence mode, the BS shall schedule at least one contention SCW to monitor potential frame requests from new overlapping WRAN cells. Those WRAN cells will then be able to schedule more SCWs (reservation-based or contention-based) as needed, as described in 6.23.1.2 and contend for frames used by the original WRAN cell by sending the appropriate CBP bursts during these SCWs.

Once these CBP bursts are received by the original BS or any of its associated CPEs which shall relay it to the BS, the content of these CBP bursts shall be decoded and the On-demand Frame Contention Protocol described in this sub-clause shall be applied to determine whether the distribution of the 16 frames of future superframes should be changed.
6.23.3.2.2.1 Top-level Procedure of the On-demand Frame Contention Protocol

On an on-going basis, each BS in coexistence mode shall execute the ODFC procedure shown in Figure 1 every time it receives an internal (intra-WRAN) or external (inter-WRAN) request for additional frames.
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Figure 1 Top-level Procedure of the On-demand Frame Contention Protocol

6.23.3.2.2.2 Frame Contention Procedure at the Frame Contention Source

Figure 2 shows the frame contention procedure that is followed by the contention source.
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Figure 2 Frame Contention Procedure at the Contention Source

6.3.2.2.3 Frame Contention Procedure at the Frame Contention Destination

Figure 3 shows the frame contention procedure that is followed by the contention destination.
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Figure 3 Frame Contention Procedure at the Contention Destination

6.23.3.2.2.4 Algorithm for Generation of Frame Contention Number

The frame contention number, indicated in Figure 2 and Figure 3, FCN [i], for WRAN cell i, i.e., WRAN [i], shall be generated as follows:

FCN [i] = RANDOM (0, 2n-1)

where n = FCN_Range, an adjustable parameter appearing in Table 273.

The random number generator shall generate a uniform distribution from 0 to 2n-1.
6.23.3.2.2.5 Algorithm to identify the winner FC-SRC

The On-demand Frame Contention algorithm is used to resolve contentions of frame resource among the neighboring WRAN cells when the frame contention number (FCN) of the destination cell is not the smallest one (see Figure 3). For each frame that is contended for, the algorithm shall identify the frame contention source (FC-SRC) that has the smallest frame contention number. The algorithm can be implemented as follows:


On-Demand Frame Contention (N, WRAN, FCN, Frame)

1)  FCNwinner(Frame) ← MIN(FCN [1] : FCN [N])

2)  for i ← 1 to N
3)
if FCN [i]==FCNwinner(Frame)

4)
return WRANwinner(Frame) ← WRAN [i] ,

FCNwinner(Frame)

where in the algorithm: 

N : total number of contending WRAN cells;

WRAN : the array of IDs of the contending WRAN cells, WRAN [i] for i ← 1 to N ;

FCN : the array of frame contention numbers of the contending WRAN cells, in which FCN [i] is the frame contention number of WRAN [i] for i ← 1 to N ;

Frame : the data frame (spectrum resource) being contended for;

FCNwinner(Frame): the winner frame contention number for accessing the Frame;

WRANwinner(Frame): the ID of the winner WRAN cell to access the Frame.

If the algorithm finds more than one smallest frame contention number, it shall select randomly one winner frame contention source amongst the FC-SRCs represented by these equal frame contention numbers.

6.23.3.2.2.6 Algorithm to prioritize the transmission of frame contention requests

This algorithm allows a reduction of the number of contention request messages required to decide on the winner WRAN in the frame contention protocol.
A frame contention source shall monitor the FC_REQ messages related to a specific frame and addressed to a specific FC-DST being broadcast in the area and shall forego the transmission of its own request for the same frame and toward the same FC-DST if it is to lose the contention at the FC-DST as indicated in Figure 2, given the value of its frame contention number.  The algorithm can be implemented as follows:

Prioritized transmission of Frame Contention Requests (FC_SRC[i], FCN[i], SCWBackoffMax)
1. FC_SRC[i] generates FCN[i]= Random(0,216-1) 

2. Select SCWBackoffMax[i] as follow      
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3. FC_SRC[i] generates a random backoff timer as follows 
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Where Random(i) is an integer uniformly generated over the interval [0, SCWBackoffMax[i]]  in terms of next upcoming SCW window available opportunities. 

4. Before the expiration of the SCW_Backoff Timer[i], if FC_SRC[i] receives FC_REQ[k] from FC_SRC[k] contending for frame s;

a. If FCN[i]<FCN[k], FC_SRC[i] make the frame x as a loser frame;

b. Else if FCN[i]≥FCN[k], FC_SRC[i] continues to c;

c. Go back to step 4

5. At the expiration of the SCW_Backoff_Timer[i], 

a. If there exist frames on the request list not marked as loser frames, terminate the algorithm and proceed to the next step where FC_SRC[i] sends FC_REQ[i];

b. Else, terminate the algorithm and exit contention request procedure. 

where in the above algorithm

N: the number of frame contention sources (FC_SRCs).

FC_SRC: array of the FC_SRCs IDs.

FC_SRC[i] refers to the BS ID executing this algorithm while FC_SRC[k] refers to a neighbouring BS of the FC_SRC[i].

FCN: array of the frame contention number generated by the WRANs
SCWBackoff_Timer: array of the maximum backoff window for each WRAN
SCWBackoffMax: an integer denoting the maximum backoff window parameter as defined in Table 273.
B) Delete the Annex B as it now appears in Draft v4.0.

C) Change the variable Frame_Contention_Number in Table 273 for FCN_range

_________________________

Abstract


This document contains a proposal for reduced and re-arranged material on On-demand Frame Contention Protocol to be re-inserted in section 6.23.2.2 in the main body of the Standard based on the fact that the way by which the CBP IEs for frame contention need to be used by all the BSs needs to be standardized to have a workable and fair frame contention process.
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