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Solution on frequency keying
Mariana Goldhamer

Alvarion Ltd.
Introduction
This contribution modifies the signaling procedures such that regular sub-channelized transmissions are used. The actual sub-channels used for regular data transmission will give an indication of the required action or synchronization.
Proposed solution

· Mechanisms based on energy keying in frequency domain

· Signal Definition

The mechanisms based on energy keying in frequency domain are used for time synchronization or for the registration of the systems using special signaling procedures.

The frequency-keyed energy pulses use the regular data transmission on a single sub-channel or a combination of subchannels. The transmissions shall use DL_perm_id=0 and shall use a preamble, located at the beginning of the zone used for transmission (8.4.5.3.3). In DL, the zone shall be scheduled to start at Tcc_ss for DL. 
The preamble should be used for CXCC synchronization purposes. 
a.
The preamble sent on a sub-channel transmitted by the SS should be detected in the interval stating at the UL transmission and ending at Tcc_se. 

The following figures show the desired spectral density for radio signaling. Independent of the actual channel width, the preambles are sent using the narrowest channel possible in the band. The center of the virtual narrowest channel shall coincide with the center of the used channel. In the following example, in which channels of 5, 10 and 20MHz may be used, the narrowest channel is 5MHz and any other system should be able to detect the preambles, because they are not attenuated by any radio filter. The narrowest channel is centered in the frequency domain around the actually used channel center.
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· Desired spectral densities for different channel BWs

In  Table 649 the radio signals SFQ1-SFQ9 are defined. 

· Scheduling information
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· Synchronization using CXCC

The synchronization signals are transmitted by the Master BS and optionnaly by the SS/MS.
A synchronization signal may be placed at the start of the CXCC time-slot, used by a specific system as Master, in the following way:

· BS synchronized by GPS, IEEE 1588, or equivalent satellite-derived time should use the 3d CXCC sub-channel, SFQ1
· BS synchronized by another BS should use the 3rd CXCC sub-channel, SFQ2
· SS associated with a BS which is synchronized by GPS, IEEE 1588, or equivalent satellite-derived time should send the SFQ3 synchronization signal in the 3dCXCC sub-channel, using an UL allocation, if instructed by the BS to do so;

· SS associated with a BS, which is synchronized by another BS or by NTP, should send the SFQ4 synchronization signal in the 3rd CXCC sub-channel, using an UL allocation, if instructed by the BS to do so;

The synchronization signal is a subset of the radio signals defined in  15.3.5,  Table 649. The  Table 650 indicates the sequence of the radio signals to be used for marking the slots of the coexistence control channel. These signals are defined in such a way that a cognitive radio can determine the CXCC allocation corresponding to the detected synchronization signals.
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