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Appendix / G—lall

(Aaki ) Adai) A5 AL Alia gl Aball cild e ) o) g 4pidll cildlaiall

Croaalt Alan & CLATY) Ciledd addioie gand Badiaall g

1 Preamble:

This appendix states the minimum technical requirements for the efficient use of the
frequency bands by the fixed point-to-point links.

This appendix specifies technical and non-Technical requirements relating to efficient
spectrum usage only, and is not to be regarded as a comprehensive specification for
equipment design and/or selection.

Changes may be proposed to this appendix from time to time. Any such changes will
be consulted by concerned parties.

2 National Regulations and Standards:

All equipment that is planned to be deployed must be type approved in accordance
with Type Approval regulations of the Kingdom. Users are encouraged to use
equipment supporting spectrally efficient high order digital modulation techniques
especially for higher capacity systems.

Spectrum currently available on a coordination process. Details concerning the ITU
or other channel arrangements applicable in the Kingdom are provided in Annex 2 of
this Appendix.

Directorate of Wireless Licensing, Frequency & Monitoring (DWLF&M) undertakes
the frequency assignment for all point-to-point links based on technical parameters of
requested links, preferred channels or sub-bands by applicant and compatibility with
other frequency assignments.

3 Minimum Path Length:

The choice of frequency band for fixed (point-to-point) terrestrial links depends
principally on path length and traffic capacity. To preserve spectrum in the lower
frequency bands for longer path length, high-capacity links (which can be
accommodated only in these bands), the Kingdom operates a minimum path length
“MPL” within the Kingdom to select the appropriate frequency band for a given link.
The MPL permitted in each frequency band is listed in Annex 1 to this Appendix.
Any applicant wishing to install a link shorter than the MPL will need to provide more
detailed in written justification. Permission to deviate from the MPL will be at the
discretion of the DWLF&M. In the interest of fairness, it is considered necessary to
apply these limits to all users.

The MPL apply to the new assignments and existing assignments (in case of any
changes to stations at either end of the link, for example - a change in modulation
technique, data rate or channel bandwidth, or a change in the height of antenna,
type of antenna, etc.).

4 Other measures to facilitate spectrum efficiency:

High gain antennas should be utilized wherever possible in order to minimize
radiation in directions other than in the bore-sight of the antenna. The use of
antennas with poor performance is discouraged.
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2 In the assignment process cross polar discrimination is also taken into account; a
link is therefore licensed with a specific linear (horizontal (H) or vertical (V)) antenna
polarization, unless the applicant requests a specific linear polarization.

3 Service availability is the mean propagation availability used to determine the overali
link budget. In general, permitted levels are 99.9%, 99.99%, 99.995% and 99.999%.
The use of protected (duplicated) equipment is generally a requirement for
availability levels greater than 99.99%.

4  Space diversity or “hot standby” facilities may be required in certain circumstances
to achieve the required service availability level.

5 Frequency users considerations
5.1 ICNIRP limit compliance

1 The user of fixed point-to-point links shall ensure that electromagnetic radiations
from equipment are within the limits set by the International Commission on Non-
lonizing Radiation Protection (ICNIRP) and shall ensure that it complies with any
future radiation emission standards which may be set by the ICNIRP, or have been
or will be adopted in the Kingdom of Bahrain.

5.2 Site Assessment

It is the spectrum user’s responsibility to provide access to radiocommunications

stations in case of an emergency immediately, or without any delay if access is

required for inspection or other related aspects.

2 It is the spectrum user’s responsibility to keep a copy of the frequency license with
all technical details at the station.

3 In order to facilitate the identification of frequencies deployed at radio
communications stations, the site identity number provided by the spectrum user
shall be clearly visible at all stations. In the case of a co-location site identity
numbers of all spectrum users shall be clearly visible.

-
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Annex 1/1 G—2&
Minimum Path Lengths (MPL) for Point to Point

Fixed Link Bands in km

e i
MPL (km)
Low <140 16 |
{ CIGICS High >140 16 |
Low <140 15.5 |
[L e High >140 9.5 |
Low <140 15.5 |
' i High >140 9 ]
’ 11 Low <140 11 B
High >140 7 |
' 13 Low <140 9.5 |
High >140 5.5 ]
’ 15 Low <140 9.5 |
High >140 5.5 {
18 Low <140 4 H
High >140 2 ﬁ
23 Low <140 4 H
High >140 2
26 Low <140 3
High >140 2
Low <140 2
eI High >140 15
- Low <140 2
| High >140 1.5
j 36 Low <140 1
“High >140 1 |
f 38 Low <140 1 ]
\ High >140 1 ﬂ

Note: MPL rule does not apply in frequency bands above 39.5 GHz.
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Annex 2 /2 (&= a

Radio-Frequency channel arrangements for Fixed Wireless

(point-to—point links)

Relevant
Sub- | Frequenc Recommendatio T/R Channel Internatl.onal
ns . . Regulations
Band yrange | oo o F Series/ Spacing separation and Remarks
(eiihy (GHz) Others (MHz) (MHz) Recommandati
ons
5.925- N
L6 6.425 383, Annex 3 260 40; 20; 10; 5
6.425- 80; 60; 40; 30; 20;
U6 7125 384 340 105
7.125- L9 14-
L7 7425 385 161 56; 28; 14; 7
7.425- . 9R- 14-
u7 7.900 385, Annex 4 245 56; 28; 14; 7
L8 7.9-8.4 386, Annex 3 266 28;14; 7
Uni-directional
only, shared
U8 8.4-8.5 386, Annex 2 119 14 with MOBILE
(Wireless
Camera)
11 10.7-11.7 387, Annex 4 530 56; 28; 14; 7
12.75- 56; 28; 14; 7; 3.5;
= 13.25 b 20 1.75
15 14.4- 636 490 56; 28; 14; 7; 3.5
15.35 PETm T
220; 110; 55;
18 17.7-19.7 | 595, Annex 4 & 5 1010 27.5;13.75; 7; See Note (1a)
3.5; 1.75
212-23.6 | 637, Annex 1 23 | 1% 56;258; 147
(22.0-
22.6)
23 . Ccz. no. 14. . | SeeNote (1b)
pal.red 637, Annex 2 1008 112; 56; 28; 14; 7,
with 3.5
(23.0-
23.6)
26 | 245265 | 748, Annex 1 1008 | 1% 56?3258; 147
L31 31.0-31.3 746, Annex 6 140 28;14;7;3.5 TDD and FDD
U31 | 31.5-31.8 746 140 28;14;7;3.5
Recommendation .
Sub- | Frequenc s T/R Channel International
Band y range . . Spacing separation Regulations and Remarks
(GHz) | (GHz) = U-(R) SRy (MHz) (MHz) Recommandatio
thers ns
32 | 318334 | 1520, Amnex1 | 812 | 1% 56;3258; 147 TDD and FDD
36 | 36.0-37.0 | 749, Annex 2 462 | 11% 56;3258; %71 See Note (1)
38 | 37.039.5 | 749, Annex 1 1260 | 1% 56;3258; 147
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112; 56; 28; 14; 7,

40 39.5-40.5 749, Annex 2 462 35
40.5 - .
42 435 2005, Annex 1 1500 112; 56; 28; 14; 7
ERC/REC 12-11, 112; 56; 28; 14; 7;
49 48.5-50.2 Annex 2 884 35
52 51.4-52.6 1496, Annex 1 616 56; 28; 14; 7; 3.5
56 555%73- 1497, Annex 1 616 56;28; 14;7; 3.5 See Note (1d) | TDD and FDD
2500;........ 100; TDD and
60 57-66 1497, Annex 2 - 50 See Note (2) FDD.
71-76
paired 2006, Annex 2 4500;........ 500; .\
70/80 with 81- part 3 10000 250 TDD and FDD
86
94 9294/ | 2004, Amnex 1 & | 1500 | 300: 200; 100; 50 TDD and FDD

94.1-95

2
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Note (1): In accordance with ITU Radio Regulations 2016 the following limits shall be
taken in to account when deploying fixed point to point link and ensure that it complies
with any future revisions or have been or will be adopted in the Kingdom of Bahrain.

a- In the frequency band 18.6-18.8 GHz the carrier power to the input of antenna shall
not exceed -3dBW.

b- In the frequency band 21.4-22 GHz stations shall not exceed a power flux-density of
-120.4 dB (W/(m2 - MHz)) at 3 m above the ground of any point of the territory of
neighbouring countries for more than 20% of the time. In calculations, the most
recent version of Recommendation ITU-R P.452 should be used.

c- In the frequency band 36-37 GHz, the maximum elevation angle is 20 degrees, the
maximum transmitter power at the input of antenna is -10 dBW or -7 dBW if ATPC is
used.

d- In the band 55.78-56.26 GHz, the maximum power density delivered by a
transmitter to the antenna is limited to — 26 dB (W/MHz)".

Note (2): In accordance with annex1 of the ECC Recommendation (09)01 Edition
January 2009, the use of fixed wireless point to point systems in the band 57 - 64 GHz
may be provided within the technical parameters stated below to provide coexistence
with other services (e.g. Intelligent Transport System);

- Maximum EIRP +55 dBm

- Minimum antenna gain +30 dBi

- Maximum transmitter output power +10 dBm

An additional limit on the transmit output power density (-10dBm/MHz) in the 59 - 64
GHz can be implemented to support the deployment of wideband systems (i.e.
bandwidth higher than 100 MHz) by consequently limiting the maximum transmitter
output power for narrow band systems (i.e. bandwidth lower than 100 MHz) below that of
the maximum (+10dBm) allowed in the 59 - 64 GHz band. This limit will not apply for
implement narrowband systems in the band.



