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The text of ‘Dynamic Sensing’ 

The proposal in ppt. IEEE 802.22-07/412r0 is to implement a series of sensing schemes. However, the concept of ‘incumbent database’ in dynamic sensing is different from the concept in draft. To distinguish the two terms, the statistical data of incumbent occupancy in dynamic sensing is defined as ‘Incumbent histrory’.

1. Incumbent History
Incumbent History is a static record to reflect incumbent occupancy from historical data of one month/year of sensing results and incumbent database. The records are indexed by the type of incumbent, occupied time, the occupancy duration, channel and the geolocation of the incumbent. Different types of incumbents may be permitted to work on the same channel on the different location. All incumbents could be assumed to have statistical distributed occupancy periods[1]. So occupancy period would be estimated by historical data.
Function of Incumbent History 
a. By index of spatiotemporal information and channel, a predicted incumbent type would be got.
b. By index of channel and incumbent type, a predicted occupied/release time would be got.

c. As a substitute of incumbent database, when the Incumbent database is not available temporarily.
2. Sensing Schemes

The WRAN system should support periodic sensing and non-periodic sensing in order to pretect incumbent. To save the system’s resource, the basic idea of dynamic sensing is proposed in IEEE 802.22-07/412r0.
2.1 Periodic sensing with fixed sensing period
From the conclusions reached in the Functional Requirement Document (FRD)[2], the time to refresh the conditions for the availability of the operating channel is 2 seconds and for the availability of the backup channels is 6 seconds. 
-In-band sensing 

When the channel is chosen as the operating channel, the status of that channel is at least not occupied by incumbent. 
-Current WRAN’s operating channel
The WRAN system is operating on this channel, so QPs for sensing are neeed. One simple way is to schedule intra-frame and sense operating channel periodically.The sensing period is no more than 2s and sensing duration should synchronize with periodic QP.
-First adjacent channel

Both TV and microphone are sensitive to those two channels, so QPs for sensing are also need. According to the periodic QP on the operating channel, periodic sensing is an efficient way for scheduling QP and measurement message.
-Backup channel
No QPs are assigned by BS in order to sense backup channels. As FRD suggest, the time to refresh the conditions for the availability of the backup channels is 6 seconds. That means the sensing period is no more than 6s, and the measurement duration would be any interval within sensing period.
2.2  Periodic sensing with dynamic sensing period
-Occupied by incumbent 

Once one channel is occupied by incumbent, the related channels would be interfered. It is necessary to find whether the channel is released. If the channel is released, the interfered channel may be available and the spectrum map would change. 
Different types of incumbent have different statistical distributied occupancy periods. The cccupancy periods of TV and wireless mircrophone are sharply different. In general, the occupancy period of TV is longer than wireless microphone.However, it is not safe to assume that TV would release channel later than wireless microphone when the observing occupancy moments of TV and wireless microphone are same. 

With the aid of Incumbent History, a release time would be predictable. Before the predicted release time, long period is set and sparse sensing is done. After the predicted release time, short period is set and dense sensing is done.
-Free channel

It is necessary to find whether the status of channel is changed. Since channel manager would choose backup or candidate channel from the free channel list. However, it is would be too much overhead to do periodic sensing with a fixed period for all free channels, for example, 6s. 
Periodic sensing with dynamic sensing period is suitable.When the priority is raised, the period is set shorter.The higher priority, the shorter sensing period will be set. The channels with the highest priority are backup channels.Other free channel’s sensing period is more than 6s. The algorithms for priority decision are out of scope.
2.3  Non-periodic sensing triggered by events
Some channels are not be sensing periodically considering measurement resource saving.
-Occupied by neighbour WRAN

The channel should not be used by current WRAN, while current WRAN’s operation has a low opportunitiy to bring more interference for incumbent on this channel. Unless the intercell cooperative sensing[3] is requested or co-existence negotiation mechamisms are processed, the current channel would not sense this kind of channel. 
-Channels with some sensing methods show existing incumbent, but not sure

In this case, Incumbent History would be used as a reference. By index of spatiotemporal information and channel, an incumbent type would be predictable. One feature meaurement based on predicted incumbent type would be set on this channel. 

4. Conclusion
The proposal of dynamic sensing supports a series of sensing schemes, including periodic sensing with fixed period, periodic with dynamic period, and non-periodic sensing triggered by events .And the dynamic sensing offers WRAN system a flexible and robust sensing machemism.
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Abstract


This document is the text of ‘dynamic sensing’. The term of Incumbent database in IEEE 802.22-07/412r0 is defined as Incumbent History. And the series of sensing schemes is given.
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