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1. Keep-Out Distances

The keep-out distances in this section are listed in the d(n) (m) notation, representing the keep-out distance, d, for the channel relationship between the channel used by the incumbent service and the channel used by the WRAN device, n.  The keep-out distances provided in this section are for n = 0 (co-channel, N), +1 (upper-adjacent channel, N+1), and -1 (lower-adjacent channel, N-1).  The keep-out distances are different depending on the type of protected service, the output power of the WRAN device, the height Above Ground Level (AGL) of the WRAN transmit antenna, and whether the WRAN device is a BS or a CPE.

1.1. Description

Figure 1 is a general graphic illustration describing the keep-out distance.
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Figure 1: Keep-Out Distance
The green triangle at the center of the figure is the incumbent service transmitter.  The green line represents the protected contour.  The red triangle in Figure 1 is the WRAN device.  The red line represents the interference range of the WRAN device.  Harmful interference occurs as soon as the red line overlaps the green line.  In Figure 1 the WRAN device is located at the minimum distance from the protected contour so that overlap, and therefore interference, does not occur.  This minimum distance is the keep-out distance.  The keep-out distance, d(n) is shown in Figure 1 as the distance from the protected contour to the black line surrounding the protected contour.

1.2. Protected Services

1.2.1 TV Service

If there is a TV operation on channel N, a WRAN device outside of the protected contour of that TV station that does not meet the keep-out distance requirements shall not transmit on channel N or N+/- 1 with a transmitted EIRP greater than 40 mW.
Table 1 provides the required keep-out distances from a TV protected contour for a WRAN device that can transmit at an EIRP that is greater than 40 mW.

Table 1: Keep-Out Distances d(n) (m) from a TV Protected Contour
	
	WRAN Transmit Antenna Height AGL (m)

	Channel Relationship, n
	Less than 3
	3 – Less than 10
	10 – 30

	0
	6000
	8000
	14400

	+/-1
	100
	100
	740


1.2.2 Translator Receive Sites and Cable Headends
If the protected service is a translator receive site or a cable headend, keep-out distances should be applied in addition to the ones recommended in section 1.2.1.
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Figure 2: Keep-Out Distances for a Translator Receive Site or a Cable Headend

Figure 2 shows the TV broadcast transmitter (TX), the protected receiver/headend (RX), and the related geometry.  The recommended keep-out distance, dl(n), is a distance that is greater than the keep-out distance, d(n), recommended in section 1.2.1 that is beyond the TV broadcast protected contour within the +/- 30 degree arc-lines from the line between either the receiver or the headend and the TV broadcast transmitter.  The keep-out distance, dr(n), represents the recommended radial distance from the receiver/headend itself.
Table 2 contains the recommended values for these keep-out distance variables in meters.

Table 2: Additional Keep-Out Distances (m) for a Translator Receive Site or a Cable Headend
	
	Keep-Out Distance

	Channel Relationship, n
	dl(n)
	dr(n)

	0
	80,000
	8,000

	+/-1
	20,000
	2,000


1.2.3 Fixed Broadcast Auxiliary Service (BAS) Links
A different set of keep-out distances is applicable if the protected service is a BAS link.  
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Figure 3: Keep-Out Distances for a BAS Link
Figure 3 shows the fixed BAS transmitter (TX), the BAS receiver (RX), and the related geometry of the link.  It is recommended that the TVBD meets the same dr(n) keep-out distance recommendation as provided in Table 2.  In the case of the BAS link, the TVBD should also maintain a keep-out distance from a BAS receiver within the +/- 30 degree arc-lines from the line between the BAS receiver its fixed BAS transmitter, represented by db(n).  The recommended values for db(n) are provided in Table 3.

Table 3: Keep-Out Distance (m) from a BAS Receiver within the +/- 30 Degree Arc-Lines from the line between the BAS Receiver its Fixed BAS Transmitter

	
	Keep-Out Distance

	Channel Relationship, n
	db(n)

	0
	80,000

	+/-1
	20,000


1.2.4 PLMRS/CMRS Operations

To protect PLMRS/CMRS operations, A TVBD should maintain a keep-out distance outside of major metropolitan areas, represented by dm(n).  In other metropolitan areas, a TVBD should maintain a radial keep-out distance from any PLMRS/CMRS BS, again represented by dr(n).  Table 4 provides the recommended values for dm(n) and dr(n).

Table 4: Keep-Out Distances (m) from Major Metropolitan Areas to Protect PLMRS/CMRS Operations

	
	Keep-Out Distance

	Channel Relationship, n
	dm(n)
	dr(n)

	0
	134,000
	54,000

	+/-1
	131,000
	51,000


1.2.5 Offshore Radiotelephone Service

A TVBD should not operate on a channel in the same geographical area where an offshore readiotelephone service is in use.

1.2.6 Low Power Auxiliary Services

In the case that the protected service is a low power auxiliary service, such as a wireless microphone, a TVBD should not operate on a co-channel relationship within a radial keep-out distance from a registered wireless microphone site, dr(0), of 1 km.
A TVBD should not operate on the first available channels on either side of TV channel 37 within a keep-out distance, dm(n), from major metropolitan areas, as provided by table 4 in section 1.2.4.

1.2.7 Border Areas
A TVDB should not operate on any TV channel within a keep-out distance, dc(b), from the national border of a neighboring country, where b is the TV band on which the TVBD will operate (VHF/UHF).  Table 5 provides the recommended dc(b) for specific countries.
Table 4: Keep-Out Distances (m) from the Border of Neighboring Countries
	
	TV Band, b

	Country
	VHF
	UHF

	Canada
	32,000
	32,000

	Mexico
	60,000
	40,000


1.2.8 Radio Astronomy Services

A TVDB should not operate on any TV channel within a keep-out distance equal to 2,400 m from any registered radio astronomy installation.

2. EIRP Profile

The EIRP Profile in this section is defined in terms of f(n) (dBW) notation, representing the hard limit for maximum EIRP, f, for the channel relationship between the channel used by the incumbent service and the channel used by the WRAN device, n.  

This EIRP profile defines the maximum EIRP limit that a WRAN CPE or BS must not exceed in order to avoid causing harmful interference.  The EIRP profile is calculated assuming a reference minimum distance of 10 m between the WRAN device and a TV receiving installation.  The EIRP profile is used as a template to calculate the maximum allowed EIRP for each TV channel where an incumbent is present in the area as a function of the channel relationship between the TV operation and the WRAN operation.  The EIRP profile is provided at the end of this section for use in the US in Tables 7 and 8.  The EIRP profile will ultimately need to be reviewed and confirmed by the local regulatory body and stored in the database service.

If there is a TV operation on channel N, a WRAN device located within the protected contour of that TV station:

· Shall not transmit on channel N
· Shall not transmit on channel N-1

· Shall not transmit on channel N+1

· Shall meet a maximum transmitted EIRP constraint on alternate channels (N±2 and beyond), as defined by the superposition combination of the EIRP profile for each channel relationship.

In the case of second adjacent channel relationships and beyond, a WRAN device can be located close to the a TV receiving installation.  Special measures, such as the use of vertical polarization and the reduction of the maximum EIRP for WRAN systems, will need to be taken to protect the TV receiver from saturation (e.g., -8 dBm level), taboo channel interference, and third-order intermodulation.  Such protection is expressed in terms of a maximum EIRP in dBW.  Calculations1 assuming the values provided in OET 69 have shown that a WRAN device transmitting at 4 W EIRP on a TV channel in the UHF band would result in -4 dBm received power at the input of a TV receiver 10 m from the TV receiving antenna if the two antennas are pointed at each other.  Field testing2 has shown that the use of cross-polarization at 10 m separation between a vertically polarized transmit antenna and a horizontally polarized receive antenna can reduce the effective gain of the link on a TV channel in the UHF band by 14 dB including local multipath.  The inclusion of the 14 dB polarization discrimination results in a total received power of -18 dBm at the input of the TV receiver.

The EIRP profile is derived by equation (1).
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EIRP – maximum effective Isotropic radiated power

E – field strength at the edge of the protected contour (dBu)

f – mid-band frequency of the operating channel (MHz)

D/U – desired-to-undesired field strength ratio (dB)

I – minimum antenna discrimination (dB)

EIRPREG – regulated maximum effective Isotropic radiated power

The EIRP for a WRAN device must never exceed the EIRP determined using equation (1).  The EIRP determined by equation (1) can never be greater that the maximum EIRP set by local regulations.  EIRPREG in the US is 6 dBW.  However the resulting EIRP should be further limited using equation (1) to prevent taboo channel and third-order intermodulation interference.

Equation (1) assumes that because the WRAN device is located inside the protected contour, the device could be located at a minimum distance of 10 m from the nearest protected receiving installation.  Therefore the EIRP is calculated assuming a separation distance of 10 m, free-space propagation, and minimum antenna discrimination since the actual location of the device cannot be controlled.

Table 4 lists the field strength at the edge of the protected contour according to US regulations.

Table 4: Field Strength at the Edge of the Protected Contour According to US Regulations

	TV Band
	TV Service
	Field Strength (dBu)

	L-VHF
	Analog
	47

	
	Digital
	28

	H-VHF
	Analog
	56

	
	Digital
	36

	UHF
	Analog
	64

	
	Digital
	41


Table 5 lists the desired-to-undesired field strength ratios for second adjacent channel relationships and beyond (taboo channels) based on the ATSC A/74 DTV receiver recommended performance3 for DTV while Table 6 is according to OET Bulletin #694 for analog TV.

Table 5: DTV D/U for Second Adjacent Channel Relationships and Beyond

	Channel Relationship
	D/U (dB)

	N+/-2
	-48.2

	N+/-3
	-56.4

	N+/-4
	-64.7

	N+/-5
	-70.8

	N+/-6 to N+/-13
	-69.7

	N+/-14 and 15
	-55.3


Since the ATSC A/74 Recommendation only provides the D/U for moderate and weak desired signal levels, the D/U values provided in Table 5 for a desired signal level at the edge of the protected contour were linearly (in dB) extrapolated from the weak and moderate values.

Table 6: Analog TV D/U for Second Adjacent Channel Relationships and Beyond

	Channel Relationship
	D/U (dB)

	N-2
	-24

	N+2
	-28

	N-3
	-30

	N+3
	-34

	N-4
	-34

	N+4
	-25

	N-7
	-35

	N+7
	-43

	N-8
	-32

	N+8
	-43

	N+14
	-33

	N+15
	-31


Table 7 contains the minimum antenna discrimination that can be assumed when calculating the EIRP for a CPE located inside a protected contour.

Table 7: Minimum Antenna Discrimination

	TV Band
	TV Service
	Antenna Discrimination (dB)

	L-VHF
	Analog
	6

	
	Digital
	10

	H-VHF
	Analog
	6

	
	Digital
	12

	UHF
	Analog
	6

	
	Digital
	14


The following tables indicate examples of an EIRP profile for a WRAN device operating on various channel relationships to TV operation using the US values provided above.  Table 8 assumes that the device is located inside a protected contour of a DTV service operating in the UHF band.  Table 9 assumes that the device is located inside a protected contour of an analog TV service operating in the UHF band.  If a channel relationship is not provided, it does not need to be considered. 

Table 8: EIRP Profile, f(n) for a CPE Located inside a UHF DTV Protected Contour in the US

	Channel Relationship, n
	EIRP (dBW)

	0
	-100, Operation not Allowed

	+/-1
	-100, Operation not Allowed

	+/-2
	-11.6

	+/-3
	-3.3

	+/-4
	4.9

	+/-5
	6

	+/-6 to +/-13
	6

	+/-14 and +/-15
	-4.5


Table 9: EIRP Profile, f(n) for a CPE Located inside a UHF Analog TV Protected Contour in the US

	Channel Relationship, n
	EIRP (dBW)

	0
	-100, Operation not Allowed

	+/-1
	-100, Operation not Allowed

	-2
	-20.8

	+2
	-16.8

	-3
	-14.8

	+3
	-10.8

	-4
	-10.8

	+4
	-19.8

	-7
	-9.8

	+7
	-1.8

	-8
	-12.8

	+8
	-1.8

	+14
	-11.8

	+15
	-3.8


3. Database Service

The database service is an essential component of the cognitive capabilites of the WRAN system to determine the correct operating parameters.  The database service helps to assure that the WRAN system does not cause harmful interference into the incumbent services and to assure that the WRAN system makes the most efficient use of the available spectrum for self-coexistence purposes.

Figure 2 shows the inputs and outputs for the database service and the communication between it and IEEE 802.22 using primitives.

Figure 2: Database Service Inputs and Outputs


[image: image5]
The information that the database service accepts as input are the latitude, longitude, and the antenna characteristics for a device that is attempting to associate to the WRAN network.  This information is passed to the database service using the SME-MLME-DB-REG.request IEEE 802.22 primitive 

As a result, the database service outputs the list of available TV channels and the EIRP profile.  The list of available TV channels and the EIRP profile that are outputted depend on the information contained in the database and on the interference mechanisms that are applicable based on local regulations.  This information is passed to IEEE 802.22 using the SME-MLME-DB-INDICATION.indication IEEE 802.22 primitive.

3.1. Databases

A database documenting the existence of broadcast incumbents will need to be developed and be made available on-line.  This database could also contain information describing the operation of other WRAN systems in the area.  One could use this database during the planning of the WRAN system deployment; while it is an 802.22 system requirement that the BS communicates with an existing database during operation.  A database helps to determine spectrum availability and to avoid harmful interference to the incumbent services.  A database is only as effective as the information contained in it; therefore, this information should be as accurate and up-to-date as possible.

3.1.1 Incumbent Database

The incumbent station database contains information describing the operation of protected services in the area, including the television broadcast services, wireless microphone operation, and safety of life land mobile operation. The incumbents should make certain that the information in the incumbent database that describes their station is contained in the incumbent database to ensure that the service coverage area is protected.  Since both WRAN service providers and incumbents could be affected by the information contained in the database, it would be appropriate that the development of such databases involve the incumbents, the potential WRAN service providers and the local regulators to determine the exact extent of the protection; and that the maintenance and administration of such databases be under government or third party responsibility.  Regardless of how the information in the incumbent database is formatted, the database service will use this information to generate the protected contour for the incumbent service. The protected contour defines a boundary within which broadcast receivers need to be protected from interference.  WRAN devices are restricted from operating co- or adjacent channel both within the protected contour and from an additional distance beyond the protected contour.  The database would limit the WRAN device to a decreased maximum EIRP for co- or adjacent channel operation if the WRAN device is located within this separation distance.  For channel relationships beyond co- and adjacent channel, in which case the device can be located inside a contour, the database would return a decreased maximum EIRP to avoid taboo channel interference.

3.1.1.1 Channel Information

All of the TV channels occupied in an extended area out to a radius defined by the interference range of any associated WRAN device should be contained in an incumbent database along with the geographic location of the transmitter, the transmit antenna pattern, height of the center of radiation (Above Ground Level (AGL)), and the ERP for each incumbent service present.  The database service would collect this information pertaining to an incumbent service and could construct the protected contour on the fly.

3.1.1.2 Polygons

As an alternative to populating the incumbent station database with station operation parameters, the database could be populated with pre-computed protected contours in the form of polygons that are represented by the coordinates of all the apexes of a contour.  Each contour must also be identified by a channel number.  These polygons that represent a protected contour must be computed according to the local regulations or agreed upon by negotiations with all of the interested parties.

3.1.1.3 Standardized Format

The database queries should be in SQL format and globally harmonized so that standardized computer tools could be used for planning the WRAN systems as well as during normal operation.  These queries should allow determination of the maximum EIRP for both BSs and CPEs in any location within the area that the database is supposed to cover.  These databases should make sure that there is consistentcy and continuity among the various local databases so that they perfectly overlap or stitch together. 

3.1.2 WRAN Base Station Database

As a minimum, a registry of the BSs in operation in an area with their coordinates and operating characteristics should be constituted and made publicly available (e.g., on a website).  This information could either be incorporated into the incumbent database or it could be contained in a separate available database.  The WRAN base station database would help nearby WRAN systems coexist and make the most efficient use of the available spectrum.

The latitude, longitude, technical parameters such as the transmit/receive antenna pattern, the antenna height, the EIRP, and the unique identifier of the BS are to be provided for inclusion in a database that will be available for interference calculations and for coexistence purposes.

3.2. Protected Contour

The database service uses the information contained in the database to determine the boundary within which WRAN devices operating on co- or adjacent channel relationships to incumbent services are prohibited from operating.  Co- and adjacent channel operation is also prohibited by WRAN devices operating at full-power within the separation distance (as specified in Section X).  The database service detects that the registering WRAN device is within this separation distance and returns the reduced maximum EIRP allowed for the device for the co- and adjacent channels.  The protected contours would need to be defined with the agreement of the local regulator so that the right considerations such as the TV received signal level, the TV interference level, the Designated Market Area, etc. are taken into account.  The protected contour for DTV4 and analog TV5 in the US is determined using method described in the regulations.The fact that these contours could be simple, near-circular contours such as the ones used by the FCC in the US and up to rather complex contours resembling a "Swiss cheese" when precise topography is included would also be useful.  Different levels of precision could be used in different countries
The TV contours to be protected from WRAN interference are stored in a database of polygon points defined by latitude, longitude and altitude coordinates maintained at the WRAN base station (see the 802.22 WRAN Recommended Practice). These polygons will have been established from other databases such as those defining the true geographical limits of the protected contours of TV broadcast stations operating in the vicinity of the WRAN.  In the USA, the TV protected contour is the ‘Grade B protected contour’ for NTSC channels, and the ‘noise-limited protected contour’ for ATSC channels, and equivalent definitions will prevail in other parts of the world for other TV standards.
3.3. Examples

Implementation examples of the database service are shown in Annex 1 of this document.

3.4. Database Service Inputs

The database service accepts the SME-MLME-DB-REG.request IEEE 802.22 primitive provided by IEEE 802.22 as input.  The information in this primitive includes the type of device (BS or CPE), the type of query (device registration or device query), and both the location information and the transmit antenna characteristics for the device.

3.4.1 Location Information (Latitude/Longitude)

The location information is a required input to the database service.  This input is formatted as an ASCII string according to the NMEA 0183 standard.

3.4.2 Transmit Antenna Characteristics

The transmit antenna characteristics input could include the antenna gain, the azimuth pattern, and the elevation pattern for horizontal and vertical polarizations.  If the transmit antenna characteristics are not provided as an input, the database service should assume that the transmit antenna is Isotropic.  The height of the transmit antenna above ground level in meters (m) could also be provided to the database service.  If the height information for the transmit antenna is not provided, the database service should assume 75 m above ground level for a BS and 10 m above ground level for a CPE.

3.5. Database Service Outputs

The database service sends its output to IEEE 802.22 using the SME-MLME-DB-INDICATION.indication IEEE 802.22 primitive.  The information in this primitive includes a return of the location information and an array with  the list of available TV channels and the maximum EIRP for each of the available TV channels.

3.5.1 List of Available TV Channels

The list of available TV channels is an output of the database service.  Any channel not on the list of available TV channels cannot be considered by the WRAN system for operation.

3.5.2 Maximum Allowed EIRP 

The database service outputs the maximum EIRP allowed for each channel on the list of available TV channels at the WRAN device location.  The database service computes the maximum EIRP values for a WRAN device using the location information for the device and the EIRP profile method described in section 3.

3.6. Calculation of the List of Available TV Channels and the Corresponding Maximum Allowed EIRP

WRAN CPEs and BSs are not allowed to operate on the same channel or on the first adjacent channels of a TV operation within the protected contour.  However they can operate co-channel or adjacent channel outside this protected contour as long as they are located at sufficient keep-out distances beyond this protected contour.  If the CPE is located outside of nearby protected contours and beyond the specified keep-out distance given in section 2, the WRAN device can operate at the maximum regulated transmitted EIRP.  WRAN CPEs or BSs can only be located outside of the protected contour but within the range of the keep-out distance if they reduce their maximum EIRP accordingly to protect TV operation as shown in section 4.6.3.1.

WRAN CPEs and BSs operating on a second adjacent channel or beyond can be located inside the protected contour as long as they meet the maximum transmit EIRP limits resulting from the application of the EIRP profile.
The maximum transmitted EIRP is determined by the two following steps:

· Determine the maximum transmitted EIRP for each device on each TV channel from the constraint of TV operations in each channel: fill in Table 9 per TV channel column by column, using the flowchart of Figure 3.

· Fill in Table 10 using the most contraining values in each row of Table 9.

This section presents the method to determine the maximum allowed transmitted EIRP for a single WRAN device transmitting in a single TV channel.  The maximum transmitted EIRP limit is determined according to the EIRP profile if the device is inside the protected contour.  Other constraints can be added on top of this maximum allowed transmitted EIRP to further restrict the maximum level of EIRP, but in no case shall the actual transmitted EIRP exceed the maximum allowed transmitted EIRP determined by this method.

Table 9 shows an example of how the maximum transmitted EIRP for a single WRAN device is computed by the database service from the knowledge of TV operations. Each column is filled in turn. Given a TV operation on TV channel N-2, and given that the device on channel N is located within that protected contour, it is determined that transmissions by the device on TV channels N-3, N-2 and N-1 are not allowed. The maximum transmitted EIRP of that individual device (conditioned on the assumption that it would be the only device transmitting in a given TV channel) is determined by the EIRP profile at +2 to +6 on TV channels N to N+4. It is assumed that the out-of-band emission mask specified in section 8.13 of the 802.22 standard6 meets the constraints on adjacent TV channel emissions when a device is transmitting in a given TV channel. The values in bold font in Table 9 illustrate the method to compute the maximum transmitted EIRP for a single device from constraints on all TV channels, by taking the minimum of all constraints on each row.  Although the example presented in Table 9 illustrates the process for a range of 7 TV channels (N-3 to N+4), the actual process will need to encompass a greater  range of channel relationships as specified by the EIRP profile in section 3.

The flowchart of the decisions made to fill-in one column of Table 9 is shown in Figure 33 [The flowchart does not include intermod considerations]. It shall be repeated for each device and for each TV channel. For a given device and for a given TV channel N, the process described in Figure 33 shall be repeated for each distinct TV operation identified in channel N. This situation may occur when a device is located near the edge of coverage of two non-overlapping TV operations on the same channel, particularly in the case of low power TV transmitters. The most constraining power limits from all distinct TV operations is reported in the column corresponding to channel N in Table 9. The parts of the flowchart represented with solid lines shall be implemented by the database service. The parts represented with dashed lines are optional. “d” is the known distance from the location of the CPE to the protected contour of the TV operating on channel N.

The EIRP profile is defined as f(n) in dBW units. It represents the maximum transmitted EIRP constraint on channel N, where N is the channel number used by the TV station, and M=N-n is the TV channel number used by the WRAN. Hence, the maximum allowed transmitted EIRP on channel N-n is f(N-M) = f(n), expressed in dBW, inside the protected contour when there is a TV operation on channel N. In this example, disallowed operation on channel N-n would be represented by f(n) = -100 dBW. Hence, it is required that f(0) = f(-1) = f(1) = -100 dBW to indicate that co- and adjacent channel operation within the protected contour is prohibited.
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Figure 3 Flowchart of the decision tree for determining the maximum transmitted EIRP limit on every TV channel for a single WRAN device at a given location to protect TV operations on channel N

Table 9 — Individual WRAN device maximum transmitted EIRP from each individual TV operation

	TV channel number
	N-3
	N-2
	N-1
	N
	N+1
	N+2
	N+3
	N+4

	TV operation
	No TV station
	One TV station
	No TV station
	One TV station
	No TV station

(a known TV station is off)
	No TV station
	One TV station
	No TV station

	WRAN device location 
	Outside protected contour
	Inside protected contour
	Outside protected contour
	Outside protected contour

(with d > d[0])
	Inside protected contour
	Outside protected contour
	Inside protected contour
	Outside protected contour

	device operation on TV channel N-3 
	6 dBW
	Not allowed 
(adjacent band)
	6 dBW
	6 dBW
	6 dBW
	6 dBW
	f(-6) dBW
	6 dBW

	
	
	
	
	
	
	
	
	

	device operation on TV channel N-2 
	6 dBW
	Not allowed 
	6 dBW
	6 dBW
	6 dBW
	6 dBW
	f(-5) dBW
	6 dBW

	device operation on TV channel N-1
	6 dBW
	Not allowed 
(adjacent band)
	6 dBW
	6 dBW
	6 dBW
	6 dBW
	f(-4) dBW
	6 dBW

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	device operation on TV channel N
	6 dBW
	f(2) dBW
	6 dBW
	6 dBW
	6 dBW
	6 dBW
	f(-3) dBW
	6 dBW

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	device operation on TV channel N+1
	6 dBW
	f(3) dBW
	6 dBW
	6 dBW
	6 dBW
	6 dBW
	f(-2) dBW
	6 dBW

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	device operation on TV channel N+2
	6 dBW
	f(4) dBW
	6 dBW
	6 dBW
	6 dBW
	6 dBW
	Not allowed 
(adjacent band)
	6 dBW

	
	
	
	
	
	
	
	
	

	device operation on TV channel N+3
	6 dBW
	f(5) dBW
	6 dBW
	6 dBW
	6 dBW
	6 dBW
	Not allowed 
	6 dBW

	device operation on TV channel N+4
	6 dBW
	f(6) dBW
	6 dBW
	6 dBW
	6 dBW
	6 dBW
	Not allowed 
(adjacent band)
	6 dBW


Once Table 9 has been completely filled for one WRAN device, the next step is to determine the most constraining power limit per row. Each row corresponds to a hypothesis of transmission from the device in a given TV channel. In the example of Table 9, the most constraining power limits are highlighted in bold font. It was assumed that d is larger than keep-out distances d(0), d(-1) and d(+1), and that f(-2)<f(-3) and f(2)<f(3). The final values are reported in Table 10.

Table 10 — Individual WRAN device maximum transmitted EIRP from all TV operations

	WRAN device operation on TV channel
	Maximum transmit EIRP

	N-3
	-100 dBW

	N-2
	-100 dBW

	N-1
	-100 dBW

	N
	f(+2) dBW

	N+1
	f(-2) dBW

	N+2
	-100 dBW

	N+3
	-100 dBW

	N+4
	-100 dBW
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Abstract


This document describes the policy engine that gathers data from a database that details protected incumbent use, processes the data according to local regulations, and provides unlicensed wireless devices a list of available channels depending on the geo-location coordinates of the device.
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