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(i) Gspo

Supporting Technical

Information

6 GHz Light-License applications must operate in accordance with the established regulations, including this

Annex. 6 GHz Light-License users must not cause harmful interference to licensed incumbent primary

services operating in the band. This Appendix provides a specific methodology through which an AFC

System calculates the list of available frequencies and associated maximum power levels available to devices

along with the datasets required to implement these calculations.

1- Datasets required for protection of incumbent services.

1.1

1.2.

1.3.

Licensee data provide by CST.

111

11.2.

1.1.3.

CST will provide necessary incumbent data to AFC System Administrators using comma

separated value (CSV) format.

Datasets will include list of stations, passive reflectors, passive repeaters, antenna patterns,

and a list of devices that have obtained equipment authorization to operate in the Kingdom.

An AFC System Administrator may obtain antenna information such as polarization and gain

patterns by cross referencing the manufacturer and model number of the antenna.

Other datasets.

An AFC System must use the datasets referenced below to implement its protection of incumbent

services.

1.3.1.

Land cover data - Between 30 meters and 1 km, land cover data is used to determine the
appropriate propagation scenario when using the WINNER Il propagation model. WINNER Il
C1(suburban) scenario will be used for Urban and built-up land cover category, and scenario D1
(rural} will be used for all other land cover categories. At distances beyond 1km, land cover data
is also used to determine the appropriate clutter model to use with the ITM propagation model.
For the Urban and built-up category, the ITU-R P.2108-0 clutter model will be used with ITM,
and for all other categories the ITU-R P.452-16 clutter model will be used.
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1.3.2.

1.3.3.

Digital surface model - The digital surface model is used to determine line-of-sight conditions
when using the WINNER Il propagation model. When digital surface model data is not

available, digital elevation model may be used instead.

Digital elevation model - The digital elevation model is used by the WINNER |l propagation
model for determining line-of-sight conditions when digital surface model data is not available.
The digital elevation model is used by the ITM propagation model to account for the terrain
profile along a path between the Standard Power Access Point and the incumbent station that

is being protected.

2- Protection of incumbent services.

21. Protection of fixed point-to-point service.

211

21.2.

Fixed service (FS) point-to-point links represent the largest group of incumbents in the 6 GHz
band that need to be protected from 6 GHz Light-License operations. An AFC System will use
information about FS deployments to determine the Ilocations and channel/power
combinations that can be used for 6 GHz Light Licenses without causing harmful interference

to fixed service stations.

Accuracy of incumbent data.

2121 An AFC System requires the use of fixed service links data {for example, operating

frequency, bandwidth, the make and model of the antenna in use, antenna polarization,
antenna height and receiver locations) to calculate spectrum available for 6 GHz Light-

License users.

212.2. It is imperative that incumbent licensees review their data quality with CST to ensure

that their data is adequate, accurate and up to date. Licensees whose data isincomplete,
faulty or outdated will risk not obtaining sufficient protection from 6 GHz Light Licensed

operations.

2123. The provision of accurate and current data is the responsibility of the incumbent primary

service licensee and any interference resulting from incorrect license information will be

the sole responsibility of the licensee.

2.13. Protection criteria.
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2131

An AFC System will ensure that no FS stations receive interference at a level higher than

I/N = -6 dB from either co-channel or adjacent channel Standard Power Access Points.

214. Antenna discrimination.

2141

A Standard Power Access Point that is located outside the main beam of an FS antenna
is less likely to pose a threat of harmful interference as compared to a Standard Power
Access Point that is in or near the main beam of the FS antenna. An AFC will use FS

antenna patterns to account for off-axis antenna discrimination.

215. Propagation characteristics.

2151

2152

2153

To leverage AFC development worldwide, and open opportunities to take advantage of
the global marketplace for wireless devices, the Kingdom will implement an AFC System

using propagation models already in use for AFC development.

Distance less than 30 meters. When a Standard Power Access Point is located at a
distance less than 30 meters from an FS station, free space path loss will be used to

account for direct line-of-sight between the stations.

Distance between 30 meters and 1 km. When a Standard Power Access Point is located
at a distance between 30 meters and 1km from a FS station, an AFC will use the WINNER
Il model which also accounts for losses due to urban and suburban clutter. An AFC shall
use the WINNER Il C2, C1, and D1 propagation scenarios for evaluating urban, suburban,
and rural scenarios respectively. When specific information for buildings and terrain
data is available that data will be used for the propagation modelling. When such data is
not available, propagation modelling will use a probabilistic approach that combines line-

of-sight path loss with non-line-of-sight path loss according to the formula:

L = Pros * Lios + Pyros * Lyros

Where L = Combined loss (dB)

PLos = Probability of line-of-sight (formula in WINNER Il)

Lios = Line-of-sight path loss (dB)

Pnios = Probability of non-line-of-sight (equal to 1-PLos)

Lnios = non-line-of-sight path loss (dB)
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2154. Distance above 1T km. At distances beyond 1 km an AFC will use the Irregular Terrain

Model (ITM) to model propagation loss. The following ITM parameters shall be used for

evaluation:’
Parameter (units) Value
Polarization Horizontal or Vertical
Climactic Zone Desert
Surface Refractivity (N-Units) 280
Ground Dielectric Constant 15
Ground Conductivity (S/m) 0.005
Mode of Variability 13 (Broadcast mode without
location variability)
Confidence 5%
Reliability 20%
2151 Terrain. The model should use the most granular terrain data available to derive

propagation loss over the specific path between a Standard Power Access Point and

an FS station for distances greater than 1 km.

215.2. Clutter. At distances greater than 1 km, an AFC will incorporate a statistical clutter
model to account for the effects of clutter. In suburban and urban environments, an AFC
will use the clutter model in ITU-R Recommendation P.2108. The “percentage of
locations” parameter shall be 10%. In rural environments an AFC will use the clutter
model in ITU-R Recommendation P.452-16. When specific clutter information is
available an AFC may use that information in calculating clutter losses. When specific

information is not available, the “Village centre” clutter category should be used.

216. Building entry loss.

216.1. Consideration of building entry propagation losses for indoor Standard Power Access

Points is not permitted.
2.2. Protection of radio astronomy service.

221. Protection zone around nearby radio astronomy facilities. Radio astronomy observatories use
the 6.65-6.6725 GHz band for observation of methanol spectral lines. Protection zones around
any radio astronomy observatories in the Kingdom or neighboring countries for this portion of
the band will be calculated to prevent operation within line-of-sight to the observatory. This

protection zone distance is calculated using 4/3 earth curvature and the following formula:

!Values are taken from https://its.ntia.gov/umbraco/surface/download/publication?reportNumber=82-100_ocr.pdf. More precise

©,

values can be used by an AFC when such data is available.



https://its.ntia.gov/umbraco/surface/download/publication?reportNumber=82-100_ocr.pdf

Dexclusiun = 4'12(\/ Htx + vV er)

where Htx is the height of the Standard Power Access Point or Fixed Client
Device and Hrx is the height of the radio astronomy antenna in meters above

ground level.

2.3. Protection of fixed satellite service.

231

The fixed satellite service (FSS) operates in the earth-to-space direction in the 6 GHz band.
The receivers for the FSS are thus located on satellites in the geostationary arc that is nearly
36,000 km above the equator. A single Standard Power Access Point or Fixed Client Device
does not pose any threat of harmful interference to satellite receivers located so far away.
There is concern, however, that the aggregate interference from many Standard Power Access
Points and Fixed Client Devices may be high enough to threaten FSS operations. For that
reason, the EIRP of Standard Power Access Points and Fixed Client Devices is limited to a
maximum of 125 mW (21 dBm) at elevations greater than 30 degrees above the horizon to

protect the FSS.
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