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1. Background

Spectrum monitoning is the practice of maintaining and monitoring the network or devices that
use Radio Frequency (RF) signals and frequencies. Due to the growing demands on the radio
frequency spectrum_ 1t 12 cntical that spectrum monitoring 18 consistently carmed out and also
keep track with advanced techmiques in radio communication technology. Spectrum monttormg
is carried out mamly to ensure that technical parameters and standards or guidelines for
radiocommunication systems are adhered to by the users. In addition spectrum momtoring assists
in promoting the efficient utihization of the radio frequency spectrum.

Spectrum Monttoring 1s clesely associated with inspection and compliance thar enables the
identification and measurement of spectrurn usage. interference sources, the venfication of
proper technical and operation characteristics of radiated signals, and defection and 1dentification
of illegal transmutters. The Monttoring further supports the overall spectrum management effort
by providing general measurement of channel and band usage, including the channel availability
and measure of spectrum oCccupancy.

The Bhutan InfoComm and Media Authority conducts fixed and mobile spectrum monitorinig to
ensure that spectrum use complies with the National Radio Rules and Regulations. The
monitoring can detect. identify and resolve the unauthorized transmission or interference, venfy
technical and operational parameters, and to monitor occupancy and field strength.

2. Monitoring

To ensure sffective and proper utilization of spectrum. to control unauthorized transmission and
to ensure compliance of eguipment and stations with the the National Radio Raules and
Regulation. the Authornitvy has monitored the fixed and mobile spectrum from October to

December, 2023 in following places;

sL Monitored Places Monitored Frequency

No

1. Samtse (Mobile Spectrum Monitoring) 3G UMTS (TICL)

1. Tstrang (Canceled RadioCommunication Apparatus License | VHF and UHF Frequency

Monttonng / Spectrum Occupancy )

2 Sarpang({Canceled RadioCommunication Apparatus License | VHF and UHF Frequency
Momitoring and Spectrum Occupancy)

3

Samdmp  Jongkhar (Canceled RadicCommumecation | VHE and UHF Frequency
Apparatus License Monitoring and Spectrum Occupancy )




4. Thimphu (Fixed Spectrum Monitering) VHEF frequency range from
136 MHz-142 MHz Band

3. Objective of Spectrum Monitoring
The mamn objective of the Spectrum measurement Momtoring 1s:
a. To ensure the authorized spectrum for proper application in conformaty with the licensing
terms and conditions.

b. To survey and inspect radio communication systems.

c. To ensure compliance of transmaitters and stations with the National Radio Rules and
Regulations.

d. To detect and 1dentify unavthonized transmission

e. To determmne the spectrum occupancy, field strength and assessment of channel
availability which will be useful for proper spectrum planning and management.

4. Details of the Equipment used for Fixed and Mobile Spectrum Monitoring

The details of existing Spectrum monitonng equipment of the Authonity are as mentioned below:

a. Fixed Spectrum Monitoring

Egquipment Malke Model: L5 Telecom FMU308w

Tvpe of the Antenna- HE/VHE/UHFE 5HF omni-directional antenna
Monitoring Recerver FMU supports frequency range from 9kHz to 8GHz
Calibration detauls: Calibrated on 13-02-2023 and valid up to 2 to 3 vears

b. Mebile Spectrum Monitoring

Equipment MakeModel: Narda SignalShark 3310

Tvpe of the Antenna: HE/VHF UHF/SHF directional antennas
Spectrum AnalyzerReceiver:  Frequency range for the receiver 1s from 8KHz to BGHz
Calibration details: Calibrated on 23-01-2023 and valid up to 2 to 3 years



5. Methodology

The Spectrum measurement monitoring was carried out as mentionad below;

a. Fixed Spectrum Monitoring

The fixed spectrum monitoring was done with the Fixed Monitoring equipmentand LS Obszerver
software for the transmission frequency signals. The Fixed Monttoring equpment is fixed to a
particular location and the monitoring 1s usually done through the scanming of the frequency and

obtaining its transmmssion and reception characteristics.

Figure 1: Fived Spectrum Mornitoring

b. Mabile Spectrum Monitoring

The Mohile Spectrum Monitoring was camed out using the DF monitoring equipment which
was mounted m the roof of the car These vehicles are passenger cars usad to carry squipment
and antennas. The antenna array used for DF and monstoning 1s mounted in an unobtrusive
roof-top camier mounted directly to the luggage rack on the roof of the car. The monttoning and
DF equipment 13 mountad 1n the luggage area at the rear of the car

Fioure 2: Mobile Spectrum Monitoring



6. Findings

L Mobile Spectrum Monitoring in Samtse

1. There was presence of the signal mterference detection and UMTS (3G) network of TICL
was stronglyv mterfered by the external radio imterference as shown 1n the Annexure 1.

2. The =zource of interference was not from our country. The mterfering signals are from the
border areas.

3. Bandwidth occupied of radio signal mnterference 1s between 8 SMHz to 9.8MHz
4. The detailed monitoring activities carried oot at Site/location are mentioned below:

a. Samtse Town
The monitoring team carried out the DF monttoring by  keepmg two recerver at different
location, one in Samtse town and another in Khando Thang while doing the triangulation, we
could able to detect the location of interfering transmitter at Longitude (26.73742), Latitude
($9.03709) near Telipara Tea Garden az shown below:

Bl @ i EmoEsD g o
ﬁ & : = T —l" i

| L '-'r'::i';u'i
20

-3

IR 5 1A

A0

“rnzrmiter dong tude: 0E7 1T
100 “niinarmile L e EICTOP

" gl A73 A6
e

Muna B34 M-z CIW 20 kHx

Meimuth Coee - 0% marth el Eel Biark, Din

[&] - S Fievatinm  0F l",ll-mhl_.r
fud

=
ot g'ﬁﬁ 3’
& i‘]t‘ L
4

TR
HEF°

Figuze 3: Localization Result



b. Norbugang
The monitoring team carried out the DF menitoring by keeping the two recewver at different
location, one in Norbugang Highway Road and another m Norbugang village top while doing
the dong the triangulation. we could able to detect the location of interfering transmitter at
Longitude (26.9019), Latitude (89.02168) near Lal Jhamela Basti Primary Schoel as shown
below:
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Figure 3; Localization Result



Figure 4: Showing Triangulation Map

c. Tendu
The monitoring team carried out the DF monitoring by keeping the two recerver at different
location, one 1n Tendu and another 1n Bara while doing the detng the tnangulation, we could
able to detect the location of mterfering transmitter at Longitude (27.1064), Latitude
(88.85084) near Lower Godak SSk as. shown below:
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Figure 5: Localization Result



5. The detatled momitoring result are shown m the table below

District e Nodey Uplink Downlink  |Findings Remark

Name

ST e [T "m?“
B 824834 | detected (Scannisd for fletoctetianc M kneation
Samtse 12(TICL) 869-879 Forot o of the mierfering
3l 1e 125

Town ME2TICD ey analquq E: =F D’;g P |ransmitter is Longitude
i G Monitorme| o -3742), Latitude
SRR (89.03709)

o o . |Source of interference 15
Samtse gmﬂm;f?mmw deteorid and the ocation
— 824834  [869.879 e (Scannad for of the interfering
OTOUEANE  |NIHA(TICL)|MHZ(TICL) [ | Cncies USINg SPECIUm | @ emitteris Longitude

analyzer and DF Monitoring ; R
e cpe (26.9019), Latitude
o (89.03168)
W 824-834 §24.834 Signal Radio mterference 1s |Source of interference is
" MH2(TICL) |MHZ(TICL) |detected (Scanned for detected and the location




Frequencies using spectrum |of the mterfering

equipment ) (27.1064), Latitude
(88.85084)

6. Durmng the course of investiganion, there was signal mterference 1 UMTS network of TICL
and it 15 confirmed through our spectrum monttoring using a spectrum analyzer and DE

{Direction Finding) equipment.

7. It 15 concluded that the source of interference 15 not from Bhutan as the respective transmitters
n 850MHz were shut down completely in Samtse Dzonglkhag. The source of radio interference
that the UMTS network of TICL 1n Samtse has expenienced 15 from border-areas.

8 Duning the Spectrum DF (Direction Finding) monttoning, we have detected the location of the
source of the interference transmuatter and its showing the signal from the border areas.

O Since the signal 15 constant it 15 probably from Cellular tower only 1f 1t 15 malitary they will
never use the constant frequencies they use hop frequency to prevent for the detection.

ii. Canceled Radic Communication Apparatus Licensed Monitoring

The Authority had monitored the canceled Radio license in Three Dzongkhag as mentioned

below and detailed monittoring results are attached 1n Annexure 2.

1. Tsirang Dzongkhag

analvzer and DF Monitonng {transmaitter 13 Longitude

SL License Name Licensee No | Area of | Expiry date | Frequency Remarks

operation
| KEC Intermnational | 302000262 Tsirang 162 2018 144 MH= Not in use
2 Lakey Tharchen | 302000376 Tsirang 2972019 138 975 Not in use

Congirection MH=




2. Sarpang Dzongkhag

SL | Name of Licence | Licensee No | Area of | Expiry date | Frequency Remarks
operation
1 Wational Centre of | 502000914 sarpang 21321 168.1530 MHz | Not in use
Aquaculture
2 Dax Nippon | 302000256 Gelephu 12.1021 141175 MHz | Not 1 use
Construction
3 Gaks Petbar | 502000281 Gelephu 4.11.19 163.75MHz | Notinuse
construction
4 | Dzong 502000352 Sarpang 2322 141.925 MHz | Not 1n use
Construction
5 Central Regional | 302000469 Gelephu 20.11.21 138.200 MHz | Not 1n use
Hozpital
6 Norbu 502000321 Gelephu 1.3.20 16145 MHz | Not in use
Construction
7 Begogang Stone | 302000436 Gelephu 1121 462 MH= Not in use
Quarry
1. Samdrup Jongkhar
s Name of Licensee Area of Expiry Frequency Remarks
L Licence No operation date
1 Serthi Gewog 502000457 Samdrup 253621 165.6 Not in use
Jonglkhar MH=
2 5D Eastern 302000087 Samdrup 22621 143 400 Not m use
Bhutan Fzrro Jengkhar MHz
Silicon
3 Thromde 302000212 Samdrup 4821 138.900 Not 1n use
Jengkhar MHz




Regional
Mithun
breeding

4 Arong 502000386

Arong area

18321

138.825 Not 1n use

ni. Spectrum Occupancy Monitoring in Tsirang, Sarpang and Samdrup Jongkhar

The power emission and frequency used of the 2G, 3G, 4G and 3G transmitter monitored 1n
Tsirang, Sarpang and Samdrup Jongkhar are as mentioned below and are all within the

permissible limits

a. Samdrup Jongkhar

SL Name of Operator Frequency Band | Signal  Strength | Location

dBm
1 Bhutan Telecom 700 MHz -12.3% Samdrup Jongkhar
2 Bhutan Telecom 1800 717 Samdrup Jongkhar
3 Tashicell 1800 -§3.06 Samdrup Jongkhar
4 Tashicell 3 GH=z 17.73 Samdrup Jongkhar
3 Bhutan Telecom 2300 MHz -61.04 Samdrup Jongkhar
4] Bhutan Telecom 850 MHz -67.64 Samdrup Jongkhar
7 Bhutan Telecom 900 MHZ -66.02 Samdrup Jongkhar
8 Tashicell 200 MH=z -76.73 Samdrup Jongkhar

b. Sarpang

SL Name of Operator Frequency Band | Signal  Strength | Location

dBm
1 Tashicell 900 MHz -68.74 Sarpang
2 Bhutan Telecom 000 MHz -80.83 Sarpang




Lid

Bhutan Telecom 1800 MHz -38.85 Sarpang

4 Tashicell 700 MHz -3 46 Sarpang
5 Bhutan Telecom 2300 MHz -97.76 Sarpang
& Tashicell 2300 MHz 06 01 Sarpang

c. Isirang

SL Name of Operator Frequency Band | Signal  Strength | Location
dBm
1 Bhutan Telecom 900 MHz -37.08 Tswrang
2 Bhutan Telecom 700 MHz -66_ 63 Tsirang
3 Bhutan Telecom 830 MHz -09.38 Tairang
4 Bhutan Telecom 1800 MH=z <4267 Tsirang
5 Tashicell 900 MHz -863.36 Tairang
& Bhutan Telecom 31 GH=z -76.33 Tsirang
7 Tashicell 1800 MHz -68.532 Trirang

There 15 no out of band transmission from the 2G. 3G, 4G and 5G transmitters of both the
operators. The detailed findings record are attachad 1n annexure 3

iv. Fixed Spectrum Monitoring in Thimphu

1. The team have carned out the flxed Spectrum Monitoring for VHF transmitter
frequencies ranging from 136 MHz to 140 MHz.

F-

Durning the monitoring in Thimphu, we have found out that following frequency are
actively operating and occupied the band;

5l | Frequency Range Spectrum Occupancy Remark

1 156.01 MH=z-136.09 MH= Free




136.24 MHz-136.39 MHz

Occupied the frequency

We need to do the Audio
listening whether 1t 1s
occupied or notse generated
from the receiver.

[N

136.24 MH=z-136.39 MHz

Fr=e

4. 136.41 MHz-136.54 MHz Occupied the Frequency We need to do the Audio
listening whether 1t 1s
occupied or noise generated
from the recerver.

3 136 38 MHz-136 69 MHz Free

6. 136.71 MH=z-126.81 MHz Occupied the Frequency We need to do the Audio
listening whether it 1s
eccupted or noise generated
from the recerver.

7 136.89 MH=z-136.99 MHz Free

8 137.01 MH=z-137.19 MH=z Occupied the Frequency We need to do the Audio
listening whether 1115
occupted or noise generated
from the recerver.

Q 13721 MHz-137 29 MHz Free

10 | 137.31 MHz-137.51 MH=z Occupied the Frequency We need to do the Audio
listenung whether 1t 1s
occupied or notse generated
from the receiver.

11 | 137.53 MHz-137.61 MHz Free

12 | 137.64 MHz-137.81 MHz Occupied the frequency We need to do the Audio
listeming whether 1t 1s
occupied or noise generated
from the recerver.

13 | 137.84 MH=z-137 94 MHz Free

14 | 137.96 MH=z-128.14 MH=z Occupied the frequency We need to do the Audio
listening whether 1t 1s
eccupted or noise generated
from the recerver.

15 | 138.16 MHz-138.14 MHz Free




16 | 135.16 MHz-135.24 MH=z Occupied the frequency We need to do the Audio
listening whether 1t 1s
occupied or notse generated
from the receiver.

17 | 13826 MHz-138 46 MHz No occupancy

18 | 13849 MHz-138 36 MHz Oeccupied the frequency We need to do the Audio
listening whether 1t 1s
occupied or noise generated
from the recerver.

19 | 138 539 MHz-138 86 MHz No Occupancy

20 | 13889 MH=z-13909 MH= Occupied the Frequency We need to do the Audio
listening whether it 1s
eccupted or noise generated
from the recerver.

21 | 139.91 MH=z-139.96 MHz Occupied the frequency We need to do the Audio
listening whether 1t 1s
occupied or noise generated
from the recerver.

22 | 139.99 Mhz-140.21 MH=z free

23 | 14024 MH= Occupied We need to do the Audio
listening whether 1115
occupied or notse generated
from the recerver.

24 | 14026 MHz free

26 | 140.6 MHz Occupisd We need to do the Audio
listenung whether 1t 1s
occupied or nose generated
from the recerver.

27 | 140.29 MHz-140 54 MHz free

28 | 14036 MH=z-14061 MH=z Occupiad We need to do the Aundio
listeming whether 1t 1s
occcupred or notse generated
from the recerver.

20 | 140.64 MHz-140..84 MH= free

30 | 140.86 MH=z-140.94 MH= Occupiad We nead to do the Audio




listening whether 1t 1s
occupied or noise generated
from the recerver.

31 | 14096 MHz-141.14 MH= free

32 | 141.16 MHz-141 24 MHz Occupied We need to do the Audio
listening whether 1t 1s
occupied or notse generated
from the receiver.

33 | 14126 MHz-141 46MHz free

34 | 141 49 MHz-141 36 MHz occupied We need to do the Audio
listening whether 1t 1s
occupied or nose generated
from the recerver

35 | 14159 MHz-141.76 MHz free

36 | 141 79 MH=-141 86 MH=z Occupiad We need to do the Audio
listening whether it 1s
eccupted or noise generated
from the recerver.

37 | 141 89 MH=-142.09 MH=z Occupiad We need to do the Audio

listening whether 1t 1s
eccupted or noise generated
from the recerver.

5 MHz band measurement completed

Ll

The details of the Spectrum Occopancy result 1s attached in Annexure 3.

4 We peed to do the momtoning for Audio listeming whether 1t 15 occupied or noise

generated from the recerver.

7. Follow up

t Authority will continue momitoning the canceled RadioCommunication license in different

places although illegal users were not found 1 recent monttoring in Tsirang, Sarpang and

Samdrup Jongkhar




1. We need to do the Audio listening of the occupied channel while doing the selected frequency
from band 136 MHz to 142 MHz to find out if it 15 really occupied or not.

u1. Authority will continue monitoring the spectrum occupancy for 2G, 3G, 4G and 3G
different places.

1w, The Authority mayv have to request and carry out the cross border frequency coordination
dizcussion with the Radio Frequency Spectrum regulator of India for UMTS 3G network 1ssues
in Samtse.



Annexure 1
The external signal interference 1s detected at band 830 in TICL
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Annexure 2

(]

The
canceled licenses all with particular spectrum frequency and area of operation.

(o

igures showing the monitoring records from the Spectrum Analyzer for Spectrum apparatus
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Annexure 3

The fizures show the monitoring records from the Spectrum Analyzer for Spectrum Occupancy
monitoning with particular spectrum frequency and monitoning location.
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Annexures 4

The following are the details of the sysiem generated spectrum occupancy report monitormg for
VHE frequency from the fixed monttoring equipment.

Monitoring Station Data
Name FMU308w_ 100305

Lattitude: B89 6242752075195 °

Longitude: 27 4747543334061 °

Receiver L S-RX-08-T

Type FCO S5

Time Interval: 5 min

Channel Sets

VHF Maonitoring

Measurement Receiver
Settings
Name Re-WVHF Monitoring
Mode Frequency Range
Freg Range 136.00 MHz - 142.00 MHz
RBW 12.50 kHz
Step Width: 12 44 kHz
Start Time: 12/7/2023 4:45:00 AM
Siop Time 127772023 7:40.00 AM
Duration: 2 Hours 55 Minutes 0 Second
Attenuation 0 dB
Channel Main Bandwidth Ocoupancy
Name Frequency Max [} Min
Avg
s1 0
13601 MH: 2500 kH: 0 0
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13506 MH=

136.00 MHz

127,01 MH=

13704 MHz

3706 MH=

13700 MH:

3711 MH=

13714 MHx

7 16 MH=

13719 MHx

13724 MHz

3726 MH=

BT ME=

13731 MH=

fa
)
{m ]
£ =]

2500 EH=

2500 EH=

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2300 kHz

25.00kH=

18

=¥

-

i

68

i

B}

B}

19

10



534 4

13734MH: 2500EE: 1 0
S35 43
13736 MH: 2500k 16 5
8§56 &6
13730MH:  2500EE: 2 !
S57 78
13741ME: 2500KEH: 24 1
858 83
137 4ME: 2500 20 2
$59 73
13746 MH: 2500 10 5
S60 38
13740MH: 2500 2 0
861 1
13751MH:  2300kH: 0 0
S52 0
PITSAME:  25S00EH: o 0
Name Frequency Max [%] ‘Min
: g n
362 D
13756 MHz:  25.00EH:z 0 0
sS4 D
13756 MH:  2500kH:z 0 0
863 0
13761 MHz:  2500EH:z 0 0
866 1
13764 MH:  25.00kH:z 0 0
847 9
13766 MHz  2500EH:z 3 0
568 Kl

13760 MH=- 2500 kH= 20 0



570

571

87

[
vl
is

514

BEl

S82

BB

580

137 4 MH:

13736 MHz

137 79 MH:

13781 MHz

137 34 MH:

13786 MHz

13780 MHx

37.01 MH=

13794 MH=

37.06 MH=

13790 0MH:

13301 MH=

13804 MH=

13306 MH=

13200 MH=

13811 ME=

138 12 MH=

2500 EH=

fa
)
{m ]
£ =]

2500 EH=

2500 EH=

fa
)
{m ]
£ =]

2500 EH=

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25.00kH=

25.00kH=

24

]

74

&1

22

il

]

s
i

21

18

e ]

14

16



138. 16 MEH= 2500 EHz i v
s 0

132 19 MH: 23060 EH: 8 L)
=80 D

13821 MH= 2500 EHz i v
§%0 0

138 24 MHE= 23000 8 L)
sa1 1

138 26 MH= 2500 EHz i v
592 5

13820MH:  2500kH:z 1 0
243 31

13831 MH= 2500 kH=z 18 0

it Frequency Mao ] Min
Avg

B84 3a

13834 M 2300EE: 24 0
825 13830 MH= 2500 EH: L 18 ¥
596 83

138 30 MH= 2500 kH= 22 2
597 79

138:41 MH= 2500 kH=z 12 0
Sof a4

13844 MH=- 25:00%H= i ]
594 1

138 46 MH= 25.00kH=z 0 0
100 0

13840 MH=- 25:00%H= 0 ]
5101 1]

138.51 MH= 25.00kH=z 0 0
s102 ]

13834 MH=- 2500 kH= ] 0



sy

S108

5109

5110

st

s112

=113

114

=113

2114

117

18

=110

8120

13856 MH=

13839 ME:

13801 MH=

138 64 MEr

13866 MH=

13869 ME=

1381 MHE:

3874 MEy

3376 MH=

13870 MHy

13881 MH=

132 84 MH=

135386 MH=

13280 MH=

i33.01 MH=

138 04Ny

138:96 MH=

13890 MH=

2500 EH=

fa
)
{m ]
£ =]

2500 EH=

2500 EH=

fa
)
{m ]
£ =]

2500 EH=

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25.00kH=

25.00kH=

Lig
(]}

'l|'_.

8l

(]

7

22

e ]

25

18

13

21



139.01 MH=z 2500 EH: B, 3
5iR B0

13004 MEr 2560 EH= u b
5123 43

139.06 MH:z 2500 EH: 2 Y
5124 1

13000 M 2560 EH= g D

Channel Mai Bandwidth Oceupancy
Mame qunuﬂq Max [Hs] M’m
Avg

51238 o

130 11 MH= 23.00 kHz 0 0
5126 3l

130 A M= 2300 kHz 0 0
5127 o

130 1 MHz 23.00 kHz 0 0
5128 1

13019 M= 2300 kHz 0 0
5129 2

13021 MH= 2500 0= o 0
5130 15

13924 MH=- 25005EH= 3 0
5131 33

13026 MH= 2500 0= 26 1
5132 78

13020 MH=- 25005kH= 21 1
5133 81

13031 MH= 2500 0= 3 0
5134 g4

13034 MH=- 25005kH= 20 ¥
5135 71

13036 MH= 2500EH= T 0



$136

5157

5133

5158

L

ShEg

si41

Skp

5143

Shi4

5143

2145

147

S14%

5149

8150

S131

5132

5133

13930 MEs

13941 MH=

13044 MET

13946 MH=

13940 MHr

13951 MHz

13554 MEr

13056 MH=

13550 MHy

13061 MH=

13964 MH=

13046 MH=

139 60 MH=

13071 MH=

130 T4 My

3076 MH=

13078 MH=

13981 MH=

(]
L
L]
£=]

2500 EH=

2500 EH=

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25300 kH:

25.00kH=

25.00kH=

Lid
o

63

80

23

&1

74

L]

e ]

15

31

12

L

[



i34

B135

8136

5137

8158

S160

=161

5162

S164

Wl
—
[==3
e

sles

5167

5168

5169

138 84 METr

13036 MH=

13004 MH=

130:06 MH=

130090 MH=

14001 MH=

140.04 MH=

140,06 MH=

140.09 MH=

MO 11 MH=

14014 M=

4o 16 MH=

14019 MHs

4621 MH=

2560 EH=

25.00kH=

230k

150010

25.00kH=

25.00kH=

25.00kH=

25.00kH=

25.00kH=

25.00kH=

25.00kH=

2500EH=

2500 kH=

2500EH=

2500 kH=

2500EH=

b

1)

22

]

a0

il

i

o]

14

i



5170

SN

5173

5174

Si73

$17%

ST

Si73

5179

5189

=181

sSie

S183

Sigd

S183

S184

140.24 Mz

14036 MEr

14039 MHz

140,31 MEr

14034 M

140 36 ME:

14030 MH=

14041 MH=

14044 MHz

14046 MH=

14049 MHz

14051 MH=

140.54 MHz

14056 MH=

140.59 MHz

140.61 MH=

14064 MH=

(]
L
L]
£=]

2500 EH=

2500 EH=

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2300 kHz

84

T3

41

0

&1

a7

27

10

3

-

L

[



Channet

Name

G187

5188

5180

51599

591

5152

5193

5194

8195

1945

8197

5198

5189

5200

S22

Main
Frequency

149.66 MH=

14060 MHr

HO.TI MH=

HO T4 MEH=

140 76 MH=

0 TOMH:

14031 MH=

140 84 MHz

14036 MH=

140,89 M=

14091 MH=

14094 MHz

14096 MH=

140.99 MH=

I MH=

4104 MH=

2500EH=

2500 kH=

2500EH=

2300 kH=

2500 kH=

2300 kH=

2500 kH=

2300 kH=

2500 kH=

2300 kH=

2500 kH=

2300 kH=

23 00EH=

2300 HE

23 00EH=

2300 HE

a2

86

S'I'

I

28

£

(=]

0

0

(]

b

=]



203
5204
5203
205
5207
5208
5209
5210
5211
5312
$313
§34
$313
§314

527

Channg

14! G MH=
141.09 MHE=
14111 MEr
LS ERS 150
14116 MH=
14119 MHe
141 21 MH=
IS4 My
141 26 MH=
14139 MHy
141 31 MH=
iS4y
141 36 MH=

141 39 MHy

HI4IMH=

2500 EH=

2560 EH=

2500 EH=

2560 EH=

2500 EH=

2560 EH=

2500 EH=

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

2500EH=

Bandwitth

18

83

15

()

e ]



S218

8218

5220

X2

523

53

§224

gn

5226

=227

5228

89

5230

8211

5232

5234

5233

141 44 MTT

141 25 MH=

3140 MH=-

540 H:

14156 MH=

1 500H:

14161 MH=

14640 H:

14166 MH=

14168 0H=

141 74 MH=-

176 MH=

14179 MH=-

13 MH=

141834 MH=-

14136 MH=

2560 EH=

25300 kH=

2500 kH=

2500 kH=

2300 kH=

2500 kH=

2300 kH=

2500 kH=

2300 kH=

2500 kH=

2300 kH=

2500 kH=

2300 HE

23 00EH=

2300 HE

23 00EH=

2300 HE

23 00EH=

86

&7

86

11

[

&89

B

7

28

14

A

=&

[FE]

(]

h

0

0

0

(]

Lia



§236

587

51§

5240

5X1

SEO

543

SHA

5443

$246

A ]

$248

141 39 MH=

141 91 MH=

141 94 MHz

14! 96 MH=

141 99 MHz

42.01 MH=

142,04 MEz

142 06 MH=

142 00 MHx

14211 MH=

42 M

1482 16 MH=

142 19 MHy

[
L
L]
£=]

2500 EH=

2500 EH=

2500 EHE

25300 kH:

2500 EHE

25300 kH:

2500 EHE

4a

iy

]

88

i

[FF]

L]

)

Lid

)



