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1. Background

Spectrum moniforng s the practice of maintaining and monitoning the natwork or devices that
usz Radio Frequency (RY) signals and frequencies. Dus to the growmg demands on the radio
frequéncy spectrum, it 15 crifical that spectrum monitonng 15 consistently carnad out and also
keep track with advancsd rechmques m redio communication technology. Spectrum tonttonng
15 camied ot mainfy t©o enswre that technical parameters and standards or sudelinss for
radiocommunication systems are adhered to by the users In addition spectrum monitonng assiefs
in promoting the effictent unlization of the radio frequency spectrum.

Spectrum Monttonng 1s closely associated wath inspection and compliance that eaables the
wentification ‘and measurement of spactrum usage. interference sources, the venficanon of
proper techmical and aperation characterishics of radiated sipnals, and detection and 1dentficanon
of illezal transmitters. The Monmtonng finther supports the overall spectrum management effort
by providing gencral mcasurement of channel and band usage, including the channel availability
and measure of SPECnum OCCUPancy.

The Bhutan InfoComm and Media Authonty conducts fixed and mebile spectrum monttonng to
ensure that spectrum uss compliss with the Nanonal Radio Rules and Regulations The
monitorne can detect, idantfy and resolve the unauthonzed transnussion or interference, venfy
technical and operational parameters. and to monrtor occupancy and field strensth

2. Mlonitoring
To ensure effective and proper utilization of spectrum. to control unauthorized transnussion and
to énsure compliance of equipment and stations with the the Nanonal Radie Rules and
Regulation the Authority has momitored the fixed and mobile spectrum from January to March
2023 in follone placss;

SL Manitored Places Monitored Freguency

1 Tsirang (Fixed Spectrum Monttoring for FM transoutters) | 85 MH=-108 MHz

! Haa (Canceled RadwoCommunication Apparatus License | VHE UHF, 2G 3G, 4G and 3
Monmtorme | Spectrum Occupancy ) Erequencics

L
]

|

Paro (Canceled RadiwCommumcanon Apparatus License | VHE, UHF, 2G. 3G, 3G and 3G
Momtoring and Spéctrum Occupancy) Frequencies

s

Tswane (Freed Specinim Monitoring for HE Frequencies) | HE Frequency ranpe 4MHz- 22 MHz

4 Thimpho (Fixed Spectrum Meonitoring) VHF (142 MHz-150 MHz)} and 2G
Freguencies:




3. Objective of Spectrum Monitoring
The main obj=ctive of the Spectrum measurement monitonns 15
a To ensure the authorized spectrum for proper applicanon m conformuty wath the heensing
terms and conditions.

b. Tosurvey and inspect radio conunurcation svstems:

e To ensure compliance of transmitiers and stations with the National Radio Rules and
Regulanons.

d. To detect and wdentify unauthonzed transmassion.

= To determune the spectrum occupancy. field swenpth and assessment of channel
availability which will be useful for proper spectrum planning and management

4. Details of the Equipment used for Fixed and Mebile Spectrum Monitoring
Thie' details of existing Spectrum monitoring equipment of the Authority are as mentionad balow

a. Fixed Spectrum Monitoring

Equipment MalkeModel: LS Telecom FMU308w

Type of the Antenna HF/VHF UHF/SHF amni-direcnional anfenna
Monitoring Receives: FMU supports frequency range from SkHz to §GHz
Calibration details: Calibrated on 15-02-2023 and valid up o 2 to 3 vears

b. Mobile Spectrum Monitoring

Equipment Make Madal: Narda SignaiShark 3310

Tyvpe of the Antenna: HF VHE UHF SHF dirscnonal antennas
Spectrum AnalyzerRecesver:  Frequency range for the receiver 15 from 8KHz 1o 8GHz
Calibsanion details: Caltbrated on 23-01-2023 ard valid up to 2 to 3 vears



5. Methodelogy
The Spectrum medsurement monitofing was camed out as mentionad below,

a. Fixed Spectrum Monitoring

The fixed spectrum monttoring was dons with the Fixed Monttoring equipment and LS Observer
saftware for the transmission frequency signals The Fixed Monitoring equipment 15 fixed to a
partiicular location and the monnonng 15 usually done through the scanming of the frequency and
obtaining its transmission and recéption charactefishcs.

Froure [: Fived Spectrum Mownitoring

b. Mohile Spectrum Maonitoring

The Mobile Speetrum Monitoring was carmsd out usme the DF momtonng sgutpment whuch
was mounted m the roof of the car These velucles are passenger cars us=d 1o camy equpment
arid amtennaz The antenma aredv used for DF and monutonne = mounted 1 an unobtrusive
roof-top carmer mounted directly te the lugeage rack on the roef of the car The monstoring and
DF equipmeént 15 mounted in the lupgaoe area at the rear of the car.

Figwre 2: Mabile Spectrion Memirorine



6. Findings

1. Fixed Spectrum Monstoring for FAl Transmitter in Tsirang

I. The team have camed ourt the fIxed Spectrum Monttoring for FM transmutter frequencies
rangme from 86 MHz to 108 MHz in Tsirang

-

Dunng the montoring. we have found out that following frequencies are actrvely
operating and occupymnz the band and aiso done with the audie histine montorng for

103.295 MHz were operated by Indian Broadcasters.

each occupied band
Sl | Frequency Range Spectrum Occupancy Remark
i 88.138 MH=z Active/Occupied Operating by BBS
p. 88.883 MHz Active/Occuapied Operating by BBS
3. | 90.0033 MH= Active/Occupied Operating by BBS
4. 92,038 MHz Active/Occupied Operating by BES
3 93.0323 M[Hz Active/Occupied Operating by BBS
6. 94.233 M[Hz Active/Occupied Operating by Indian
Broadcaster
7 96.631 AMHz Active/Occupied Operating by BBS
9 100482 MHz Active/Occupied Operating by Indian
Broadcaster
10 | 103.295 MH=z Actve/Occapied Operating by Indian
Broadcaster
11 | 104.070 N[Hz Active/Occupied Operating by Kuzoo FAM
12 | 102.658 MHz Active/Occupied Operating by Indian
Broadcaster
3. The demils of the Spectrum Monitoning result 1s attached in Annexure 1
4. We have found that some frequencies 94.233 MHz, 100.482 MHz, 103.295 MHz and




iL. Canceled Radio Communication Apparatus Licensed Monitoring

The Authority had momtored the eanceled Radio license in Two Dzongkhae as mentioned below

and detailad monitonng results are attached 1n Annexure 2.

1. Paro Dzongkhag

sSL License Name | Licensee No | Area of | Expiry date | Frequency Remarks
operation
L Diruk Aur 502000018 Paro 17.8.19 8921, Notin
Corporation 13342, use
11R.2
MHz
2 Xplore 302000027 Paro 29623 1388 Notmn
Bhuyan NH= use
3 Como Uma 302000310 Paro 7.821 1613251 Notn
Bhigtan Eco 6802317 use
Ventures 0.73 M=z
- ST Tradmg Paro 21720 407 950 Notin
Import & NH= use
Export
§ Dk Thayul 02000246 Paro 4820 407 830 Notm
Cansttuchon MH= use
6 Happmess 302000305 Paro 16220 162875 Notn
Kmedom NH=z use
Travel
7 Tashy Air 502000347 Paro g§621 162 023 Notm
Private 162,250 usi
Limnted 162.350
NH=
b Indo General 302000363 Paro 19,520 139275 Notmn
Stores MH: use




g Deliling 302000373 Paro 5722 447 000 Notmn
Enterprise MHz use
10 Bhutan 302000199 Paro 4521 392 Notin
Venture MHz use
Hospaliny
11 Cee Dee Paro 3.1023 141 MHz Notin
Orgame use
Mushroom
Farm
2. Haa Dzongkhag
SL | Name of Licence | Licensee No | Area  of | Expiry date | Frequency Remarks
operation
I Lhayvul 302000033 Haa 3.7.23 140575 MHz | Not i use
Construction
2 Haa Dzongkhas 02000036 Haa 1720 16275 MHz | Notwmuse
3 Jigme Khaser | 502000109 Haa 2Le422 1634 MHz Notm Uss
Strict Nature
Reserve
4. | Natnonal Cenne | 302000252 Haa 21021 437 500 MHz | Not in use
for Emvenne and
Fishenes
3 Tigme Ehaszer | 302000280 Haa 17.10.22 170900, Not i use
Stnet Nature 170.25 MH=
Resarce
6 Chundue Namgay | 302000323 Haa 26619 16425 MHz | Not i use




iil. Spectrum Occupancy Monitoring in Haa and Paro

The power emission and frequency used of the 2G, 3G, 4G and 5G transnutter monitored i

Haa and Paro are as mentiotied below and are all within the penmissible limits

a. Paro
SL Name of Operator Frequency Band Signal Strength | Location
dBm
1 Bhutan Telecom 900 MH=z -52.68 Paro
2 Tashicell 900 Mz -63.58 Paro
3 Tashicell 850 ME= 6742 Paro
4 Bhutan Telecom 850 MH= -38.28 Paro
3 Bhutan Telecom TO0 MHz -30.39 Paro
6 Tashicell 700 Mz -5341 Paro
T Bhutan Telecom 1800 MHZ -3240 Paro
8 Tashicell 1800 MH=z -+ 41 Paro
b. Haa
sL Name of Operator Frequency Band Sig_nal Strength | Location
dBm
1 Tashicell 900 MH=z -67.38 Haa
2 Bhutan Telecom 500 MH=z -34.68 Haa
3 Bhutan Telecom 830 MHz 4028 Haa
3 Tashicell 850 NiHz 5342 Haa
3 Bhutan Telecom 700 MHz -34.39 Haa
6 Tashicell 70U MH=z -3141 Haa




Bhutan Telecom 1800 MH= -5740 Haa

L=

Tashicell 1EO0 MH= 4841 Haa

There 15 no out of band transmussion from the 2G. 3G, 4G and 3G tansmiters of both the
operators The detaled findings record are attached in annexure 3.

iv. Fixed Spectrum Monitoring for HF frequencies in Tsirang

1. The team have camed out the fixed Spectrurn Momtonng for HF frequencies rancing
from 4 MHz to 22 MHz 1n Tsirang

2 Dunng the monitoring. we have found out that following frequencies are actively
operating and occupying the band and aiso done with the andis histing monnonng for
each occupied band

SL Freguency Range Occupancy Type of Signal Remark
1 4819 MH= Artive Broadecasung Chiness
2 4507 MH= Active Broadcasting Tibetan

3. 3837 Mhz=z Active Broadcashng Chiness
4 6.024 MHz Active Broadeastng Tibstan

3 A48 MH=z Actrve Broadeasting Tibetan

6 6.13 MH= Active Broadcasung Chines=
T 6203 MH= Actve Broadeasting Chiness
8 12121 MH= Actrve Broadeastng Chinese
g 9.483 MHz Active Broadeasung Chinese
10 9582 NMH= Active Broadcasting Chinese
11 9.630 MHz Actrve Broadeastng Chinese
12 9.733 MHz Active Broadcasiing Chinese




13 11 6 MH=z Active Broadcasting Chinese

14 I11.684 MHz Actrve Broadeasting Tibetan

12 11890 Mz Acnve Broadeasung Chinece

13 11915 MH7 Active Broadeasting Chinese

14 11930 MH= Arctrve Broadeasting Chinese

15 12.081 MHz Aznve Broadcasung Chinese

16 13,644 MH= Active Broadcastng Enslich BBC
17 13.669 NiHz Actrve Broadcasting Englesh BRC
18 13.73 MH=z Active Broadcasting Chinese

18 15769 MH= Active Broadeasung {hiness

20 14981 MHz= Artive Broadcasung Chiness

21 15 MH=z Actrve Broadeasting Chinese

22 15.133 MH-= Active Broadeasing Chiness

23 15314 MHz Active Broadeasting Chinese

4 15219 MH= Actrve Broadeasting Chineze

25 13219 MVH: Actve Broadcasung Chinese

26 13267 MH=z Active Broadeasting Chinese

27 15282 NHz Actrs Broadeasting Chinese

I8 15311 MHz Active Broadcasime Chinese

30 15:339 MH= Active Broadcastng A Njeasfamerican
31 15349 MH= Active Broadcasting Chlunese

32 15364 MH= Active Broadeasung Chinese




33 13379 MHz Active Broadeasting Chinese
34 153412 MH= Actrve Broadeasting Chineze
35 15484 MH= Actve Broadcasung Chinese
36 15539 MH= Active Broadeasting Chinese
37 13:5351 NHz Arctrve Broadeasting Chingse
38 13570 MHz Aznve Broadcasung Chinese
39 15763 MH= Active Broadeastins i:é&'ﬁ&&
40 15:8 MH= Active Broadcasiing Chinese
41 16:1MHz Active Broadeasting. Chinese
42 1616 MH=z Artive Broadeasung (Uhinmess
43 17484 MH= Active Broadcastine Amencan
44 17312 MH= Acnve Broadeasung Chiness
45 17.55 MH= Active Broadeastino Chinese
44 17.563 MHz Actrve Broadeasting Chinese
47 17579 MHz Acnve Broadeasung Chinese
48 17.597 MH= Active Broadeastino Chiness
4% 17.616 NiH= Actrve Broadecastng Chinese
50 17.650 MHz Acnve Broadcasung Chiness
51 17.660 MHz= Acstive Broadeasting. Chinese
32 17.675 MHz Active Broadeasting Enplich
33 17715 MH= Active Broadcasting Chinese
4 17741 Nhz Achve Broadeasung Chinese




55 17.880 MH> Artive Broadcasting Chinese

36 2148 MH=z Actrve Broadeasting Chineze

57 21529 MH= Active Broadecasung Chinese

3. The d=tauls of the Spectrum Momtonng result 15 attached in Annexure 4.

v. Fixed Spectrum Momitoring for VHF frequencies in Thimphu

a. ReMonitoring for VHF frequency (136-142 MHz)

1. The team have camsed out the fixed Spectrum Montorine and audio histening whether 1t
15 occupisd or noise penerated from the recerver for VHF transmatter frequencies ranging
from 136 MHz to 142MHz_ based on the Quarterly report of October-Decamber 2023,

=

The demils of the spactum occupancy resuit are attached 1n annexure 5

. Dunng the Audio and spectrum occupancy monitoring, we have found out that followins
frequency are not operating (Could not detect the stonal and andio for listeming),

Laa

Sl. | Frequency Range Spectrum Occupancy Remark

1 136 MHz-142 MHz No sional detected No Audio smees the
frequency 15 not used whils
doing the monitormg

3 MHz band measurement completed

4. Noillegal operations were detected so far in VHF range.
b. Moenitoring for VHF freguency (142-150 MHz)

1. The team have carried out the flxed Spectrum Monuormne for VHE wansmitter
frequencies ranging from 142 MHz to 150 MHz

During the monttoring mn Thimpha, we have found out that following frequency ‘are
NOT activelv operating;

|-



SL | Frequency Range Spectrum Occupancy Remark
1 142 N[Hz-150 MHz Ne Signal deteciad Ne Audio sinice the
frequency 1s not used while
downg the monmorng
S MHz band measurement completed
3. The details of the spectrum occupancy result are attachad in annexure 6.

4. Noullegal operations were detected so far in VHF range

vL Fixed Spectrum Monitoring for 2G Transmitter in Thimpha

a. Spectrum Occupancy Monitering for GSM 900

1. The team have camed out the fixed Spectrum Momtonne for VHF transmutter
frequencies 1anging from 136 MHz to 140 MHz
2 Dunng the monitonng in Thmmphu, we have found out that following frequency are
actively operating and occumead the band:
Sl. | Frequency Range Spectrum Occupancy Remark
1 900 - 234 30 MHz Not occupied [t'miay be uphnk frecuencies
2 935.50-937 MHz Occupied band 15 95% It 15 a dowwn link
Frequencies and actively
operated by Bhutan
Telecom Limited.
3. | 938.50-9 4 50 MHz Not Occupied Channel 1s free
4. 945.50-949.50 MHz Occupted 32.25% It is a down link

Frequencies and actively
operated by Tashi Private
Limited.

!H‘.I

Not Occupied

Channe! 1z free




ey

The detmls of the spectrum occupancy result are attached 1n annexure 7.

No illegal operanions were detected so far m GSM 900 Band.
Thers is no out of band transmssion from the GSM 900 transrmiters. The detailed
findings are artached m-annexure 7.

e

7. Follow up
+ Authorsty will conupus momonng the canceled RadwCommumcanon lhicense in different
places aithough illegal users were not found in recent momitoning 113 Haa and Paro..

1. We nead to do the Spectrum Monitoring i Tsirane Monitoring Station for the VHE UHF HF
ranges for anv inception of the sional from withm or outside the country.

i Authorty has to mamran the database for any spectrum signal detected dunng the
momtormg from the outside country.

ui Authorny will contimue momtoring the spectrum oceupancy for 2G. 3G, 4G and 3G
different placss.

v The authority will compare the fixed and mobile spectrum monstonng result with the
frequency assioning database to sée whether thev are operating illegaily or not.



Annexures 1
The following shows the signal detected during the Fixed Spectrum Monsttoning m Tswrang for
EM transmitters,
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Freguency Detected: 104 070 MHz
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The fimires showing the monmtonng records from the 5

Annexure 2

canceled licenses ail wath particular spectrum frequency

Name: Druk Atr Corporation. Paro

Namie

and arca of operation

: Xplore Bhutan, Paro

pectrum Analyzsr for Spectrum apparatis
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Name: Unta Cotio. Paio Nanie' Uma Como, Baro

Name: Uma Como. Paro Name® ST Trading Import-and Export, Paro
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Name: Druk Lhavul Construction, Paro Name: Happiness Kingdom Travel, Paro
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Name: Bhutan Vermture Hosprtalitv Six sense, Paro  Name: Dekiling. Enterprnise; Paro
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Name: Dzongkhag. Haa Name: Chundu Namgay, Haa
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Name: Jigme Khesar Strict Nature Reserve, Haa Name: Jizme Khesar Stiet Nature Reserv
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Annexnre 3

The fimires show the monttonng records from the Spectrum Analvzer for Specoum Occupancy
monitorine with partcular spectrum feguency
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Annexures 4
The following shows the signal detected during the Fixed Spectrum Monsttoning m Tswrang for
HF frequencies
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Annexures 3

The: following are the details of the system peneratad specirum occupancy fepoft monorng for
VHF frequency range 136-142 MHz from the fixed monitonng sqinpmient.

Monitoring Station

Data

Name: FAMU30Sw 100305
Latitude: §9.6243057250977 °©
Longitude: 17.4747343334561 ©
Receiver: IS RX- 08T

Type: FCO =

Time Interval: 5 min

Channel Sets: VHF Monitoring

Measurement

Receiver Settings

Name: VHF March 2024

Mode: Frequency Range

Freg. Range: 136.00 MHz - 142.00 MHz

RBW: 25.00 kH=z

Step Width: 24.69 kHz

Stari Time: /27/2024 4:00:00 AM

Stop Time: 37272024 4:20:00 AM

Duration: 20 Mimutes 0 Secand

Attenuation: Auto
Chiasnel Main Bandwidth Oceipaney
Nams Frequsncy %

Ma o & Ma
x

£l 136.01 AMHz 2500 kHx % 1 ]
=2 13604 MHz 2500 kT 1] 0 ]
53 13606 NHz 2500 kHa i 1] ]
54 13609 MHx 2500 EH: 1] ] 0
&5 136,11 MHz2 15,00 kHx 1] 0 0
&5 13614 MB:= 25,00ckH= a 1] ]
&7 13616 MH= 2500 EHx a ] ]



59

s10
s11
s12

514

s27
525
529
239
83

37
536

13619 MHz
136.21 MHz
13624 MHz
136,26 \MHz
13629 MHz
13631 MHx
1363 MHz
13636 MHz
13638 MHx
136.41 MHz
136,44 MH:z
136.46 AMHz
136,49 MHz
136.51 MHa
13634 AH:
136,56 \MHz
136,81 MHz
136.64 MHz
135,66 MHz
136,69 MHz
136,71 MHz
136.74 MHz
136.76 \[Hz

Frequancs

136.79 MHz
136.91 \MHz
136,54 \Hz
136,96 \MH:
13659 MHz
136.91 \MHx
13694 \MHz

25,00 kHz
25,00 kM
25,00 KHx
23,00 ki
23,00 ki
23.00 kHi
23,00 ke
25,00 kHz
25,00 EHz
25,00 kHz
25,00 kHz
25,00 kHz
23,00 kHz
23,010 kHz
500 kH:
23,00 KHz
25,00 kHz
33,00 K
25,00 KHx
25,00 EHr
23,00 k3
23,00 ki
25,00 ke
25,00 kEz

23,00 kHz
25,00 kHz
25.00-kH=
2500 EH=
2500 kHz
1500 EHz
3500 k=
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25,00 ki
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25.00 Ly
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25,00 kHz
25,00 kHz
25,00 kHz
2500 EBe
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2500 ¥z
2500 kHy
2500 K
2500 kH:
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569
57
571
§72
573
274

574

34

496
97

137.71 MHz
137.74 MH:
137.76 MHzx
13778 MHz
13781 A
13754 \Hz
117.56 MHz
137.89 MHx
13791 MHa
13784\ [H:
137.96 \M[Hz
B30 MH
138,01 MHz
13804 M1z
135,06 MHz
138.00 A[Hz
138.11 \MHz
13804 MHz
138,16 MHzx
13819 MHz
13821 N
13824 MHz
138,26 MHz
138,29 \MHz
13831 \MHz

Frequancs

138,36 \MHz
13841 A[Hz
15844 MHz

1500 EHz
15,00 KHx
1500 EHx
25.00 k¥Hz
25.00 kHz
25,00 K3k
2500 KHy
15,00 EHr
15,00 kHz
25.00kKH:
2500 EH:
2500 Bz
2500 EHz
2500 Bz
25.00 KHz
2500 K=
15,00 KHz
35,00 kHz
1500 EHx
15,00 KHr
25.00 kHz
23.00 kHz
2500 KHy
25,00 3k
2500 kH:z

1500 kH=
25.00 KH=z
35,00 KHz
25,00 KHz
25,00 KHz

il
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g9
5 [
s101
sie
<103
2104
Z105
51048
107
S108
5109

S
2112
&3
8114

138.46 MHz
13849 MHz
138.31 MHz
138,54 MHz
139,38 \[Hz
13859 MHz
138,61 \Hz
13364 MHz
133.66 MHz
138,69 \Hz
138.71 MHz:
138.74 MHz
138.76 MHx
138.79 MHz
13351 MHz
138,56 MHz
138,89 MHz
13801 MHz
138,04 AMHz
138,96 \Hz
138,99 \MHz
139,01 MHz
130,04 MHz
139,06 \MHz
139.09 MHz

Fregqoescy

13911 MHz
13914 MH=
139162 {H:

13016\ Hx
13821 AlH:

1500 EHz
15,00 KHx
1500 EHx
25.00 k¥Hz
25.00 kHz
25,00 K3k
2500 KHy
15,00 EHr
15,00 kHz
25.00kKH:
2500 EH:
2500 Bz
2500 EHz
2500 Bz
25.00 KHz
2500 K=
15,00 KHz
35,00 kHz
1500 EHx
15,00 KHr
25.00 kHz
23.00 kHz
2500 KHy
25,00 3k
2500 kH:z
15,00 EHz

Badwidil

25,00 KHz
25,00 kHz
23,00 kHz
2300 kHz
25.00 kHz
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s136
s13
siy
513

5150
8151
18
sis3
S154
8155

139.24 MH2
13026 MHr
13030 \(Fr
13531 MHz
139,34 MH:z
130 36 MHy
13030 A[H:
13941 MHz
13844 A IHr
13946 N[ H=
13040 NH=
136,51 MHx
13984\ H:
1356 0Bz
130,50 MHz
13861 MH:
139,64 Mz
13066 MHz
130,69 M(Hr
12071 AMBr
135 T4 Ny
139.T6AHy
13079 AH:
132,81 AM[Hr
13054 AHr
13986 MHz

139.89 NHz
1300] NHr
139934 AH:

3500 kHzx
2500 EHz
2500 kHz
1500 kHz
2500 kHz
1500 kEHy
2500 kH:
2500 kHz
2500 EHz
2500 kHx
25,00 kHz
2500 EHx
2500 EHz
1500 EHx
25.00 kHz
2500 EH=z
35,00 KHx
1500 KHz
2500 kHz
2500 EHz
2500 kHz
500 kHz
25.00 kHz
1500 EHy
2500 EH2
25.00 kH2

25,00 kxiz
2500 Xy
1500 EHr
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sise
s150
s161
5162
<162
2164

s164
5167
51468
5149
21T
8171
5
5173
8174
8175

£179
150
151
sis2
5153
5164
s15=
5186

5157

5158
139

13096 AHz
13999 AMHz
140,01 MHz
140,04 MHz
140,06 \Hz
140,09 MH:
140.11 AMHz
140,14 MHz
140.16 MHz
14019 \H:z
140.21 MHz
14024 MHz
14026 AMHa
140,29 MHz
1403 MHz
14034 \Hz
14036 MHz
14039 MHz
140,41 MHz
140,44 \MHz
140 46 \IHz
140,49 Atz
14051 VHx
14054 Mz
14056 MHz
140:39 MHzx
140.61 MHaz
140,64 MHz

L4066 M Hx

140,69 MHz
14471 AH=

1500 EHz
15,00 KHx
1500 EHx
25.00 k¥Hz
25.00 kHz
25,00 K3k
2500 KHy
15,00 EHr
15,00 kHz
25.00kKH:
2500 EH:
2500 Bz
2500 EHz
2500 Bz
25.00 KHz
2500 K=
15,00 KHz
35,00 kHz
1500 EHx
15,00 KHr
25.00 kHz
23.00 kHz
2500 KHy
25,00 3k
2500 kH:z
15,00 EHz
2500 kH:z
25.00 kHz

Bandwidth

25,00 EH:
2500 EBe
25.00 KHe=
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£196

5181
§192
<193
S164
s1es
5196
s197
5198
3199
S200
5201
s202
5203
$204
s203
5206
§207
S208
$200
5210
s211
212
8113
8214
s113
3216
8217

Name

149,74 MHz
140.76 MHz

14070 A[Hz
140,81 NHz
140,84 Nl
140.86 \Hz
140.89 NMHz
14091 MHz
140.94 MHz
140.96 \H:
14099 \[H:
141.01 MHz
14104 AHz
141.06 MHz
141,09 AMHz
14111 MH:
14114 MH;
14116 \[Hz
14119 MHx
141.2) MHz
141,24 MHz
141.26 \Hz
14129 AHz
M3 MEx
14134 MHz
14136 \MHz
141.39 MHz
14141 N2

Fr=quiney

14144 MHx
14146 MHz

25,00 kHz
25,00 kM
25,00 KHx
25.00 kHz
25.00 ¥z
23.00 kHi
23,00 ke
25,00 kHz
25,00 kHz
25,00 kHz
25,00 kHz
23,00 kHz
2500 KR
23,00 kHz
500 kH:
23,00 KHz
25,00 kHz
23,00 Kz
25,00 kHa
25,00 EHr
2300 ¥z
25.00 kHz
25,00 ke
25,00 kEz
23,00 kHz
25,00 kHz
23,00 kHz
25.00 Ly

215,00 EBz
25.00 EH=
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§237
§238
§2130
5240

141,49 MHz
14151 MH:

14154 MHz
14156 \[Hz
14159 MHz
141.61 Nz
14164 Mz
14166 MHz
141.69 MHz
141.71 MH:
14174 N H:
141.76 MHz
14179 MHx
14181 MHz
14184 MH:
141,56 \Hz
141,39 MHz
141.91 MHz
141,94 \MHz
141.96 MHx
141.99 MHz

25,00 kHz
25,00 kHr
25,00 KHx
25.00 kHz
23,00 k¥
23.00 kHi
23,00 ke
25,00 kHz
25,00 kHz
25,00 kHz
25,00 kHz
23,00 kHz
2500 KR
23,00 kHz
2500 kH:
2500 kHz
25,00 kHz
23,00 Kz
25,00 KHx
25,00 Hz
23,00 k¥
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Annexures 6

The: following are the details of the system peneratad specirum occupancy fepoft monorng for
VHF frequency range 142-150 MHz from the fixed monitoring sqispmient.

Monitoring Station

Data

Name: FAMI308w 1003035

Latitude; 890.6243501308594 ©

Longitude: 27.474723815918 °

Receiver: IS EX-08-T

Tvpe: FCO 3

Time Interval: 3 min

Channel Sets: VHF Monitoring

Aleasurement

Receiver Settings

Name: VHF March 2024 (142-150)

Mode: Frequency Range

Freq. Range: 142.00 MHz - 1530.00 AM[H=z

REW: 25.00 kHz

Step Width: 24.69 kHz

Start Time: 372772024 4:535:00 AN

Stop Time: 3/27:2024 5:15:00 AM

Duration: 20 Minutes 0 Second

Attenuation: Auto
Chinnsl Alnin. Bandwiddy Oeeupancy [%6)
. . _ : Max Arg
541 14201 XH: 25.00 EHz L 0



sH42

5243
S
834=
24
5249
5230

251
5251
5153
B254
5355

528
B28T
258
2%
260
5261
SI62
5263
5264
s2es
52164
S2167
ol
5160
8270
5271

Channel
Name

ST
17
5374
L2175
5176
8277
s278
2170
s250
5251
252
S353
5184
5152

H1.04 ME:

142,06 Mz
142,09 MHz
14211 MHz
14214 N[Hz
14216 MH:z
142190 H:
14221 MH:z
14224 \Ha
14226 MHz
141.29 MHz
14231 MHz
142 34\ fH:
14136 Mz
14220 \Hz
14241 Mz
L2 44 A H:
14246 MHz
14240 \[Hy
14251 \H:
142540\ H:
14236 M Hz
14239 \MHz
14261 MHz
14264 M H:
14266 \Hz
14269\ fHz
14271 \fH
14274 NiHz
142.76 MHz

14279 A\ H:z
14281 \[Hz
14254 MHz
142,56 \Hzr
142,89 MHz
142.0] Az
14204 \MHz
14296 \MHz
142.00 MH;z
14301 ATHz
14304 ATH:
143,06 \MH:z
143,09 MHz
14311 MH:

15.00%kHz

2500 £Hz
25,00 kHr
23,00 kHz
1500 EHz
25,60 kHz
25,00 kHz
15,00 kHz
25.00 &Hz
25,00 kHz
25.00 kHz
25,00 kHz
2500 kHz.
2500 kHx
2500 kil
3500 £Hz
25,00 kHr
2260 KHz
1500 EHz
25,60 kHz
25,00 kHz
15,00 kHz
25.00 §Hz
25,00 kHz
500 kHz
25,00 kHz
2500 kHz.
2500 kHx
2500 kil
2500 £Hz

25,00 kHz
2500 kHz
2500 Hz
1500 kHz
2500 kHz
2200 kHs
2500 KHz
23,00 kHz
15,00 KHz
3200 kHz
2500 k=
2300 KHz
1500 EHz
2500 EHz
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S286
5287
8358
%259
2200
§291
5202
§293
5294
5263
5206
8207
5208
5299
<300
2301
5302

Chisms]
Name

533
5304
530
53048
5307

Sing
S8
s3il

12
313

8316
2317
2318
2318
2330
2321
533:
£123
s34
2325
5124
§337
128
£32%

X |

14314 A Hz:
14316 \[H:
143158 MHz
14321 MHz
14324 \H:
143,26 Nz
14329 MHz
14331 MHz
14334 \MHz
14336 \MHz
14339 MHz
14341 AMH:
143,44 AHz
143 46 \[Hz
14349 \[Hz
14331 \M[H:
14354 MHz

Mfain
Freguensy

14236 \[H:
14330 \[H:z
143.61 MHz
143,64 MHz
143,65 \Hz
143,69 MHz
14371 Az
14374 MHz
13,76 MHz
14379 MH;z
14381 ATHz
43840 H:
14356 \MH:z
14359 MHr
14391 AMfH:
14394 \[H:z
14396 \[Hz
14399 MHz
14401 MHz
14404 MHz
144,06 \Hz
144,09 \MHz
144,11 MHz
14414 MHz
144,16 ATHz
FETRLET 1
14421 AMH:
14424 MHx
14426 \[H:

2500 kHzx
25,00 EHz
2500 Hz
2500 Hz
2500 kRx
2200 kHz
2200 k8
2500 KEHz
1500 kHz
25,00 kHz
2500 KHx
3300 KHz
500 EH=z
3500 kHz
2500 kHz
2500 EHz
2500 LHz

w_ﬁ

2500 EH:
25,00 kH:
15,00 kE:z
25,00 EHr
2500 Ly
2500
1500 ki
2500 kHx
1500 EHr
5,00 KBz
00k
E00kEE
2500 W H:
1500 EBz
25.00 EHx
2500 kH=
15,00 kE:z
25.00 EHr
2500 Ly
2500 ke
1500 ki
2500 kHx
1500 EHx
5,00 KBz
00K
2500 k=
2500 W H:
1500 EBz
25.00 EH:
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53ia

337
308
s338
2340
$341
si42
5343

iy
52y

3349
8330
3331
s3s2
3333
$354
8333
5355
s357
S358
s330

53600

§364
8362
5363
5364

s3G5
<166
367
5368
S36%

120 N H=
14431 AMH:

Frequenty

14434 ATH:
144,36 MHz
14430 MHz
14441 M[H:
14444 \[Hz
14446 MHz
144,49 NHz
144,31 NHx
144,54 MHz
144,58 \[Hz
14439 MHz
144,61 MHz
144 64 AfHz
144.66 \Hz
14569 \MHz
14471 MHz
144,74 MHz
144,76 N[H:
144,79 \[Hz
14481 MHz
14454 MHz
14486 NHzx
144,89 MHz
144.9] Az
144,94 AMHz
144.96 MHz
144,09 AfH;
14501 AMHz
14504 ATH:
145,66 A[Hz
14509 MHz

Frageaney

14311 MHz
14504 NMiHz
14316 MHz

14519 MHz
14521 \[Hz

2500 kH=
2500 EB=

500 K=
25,00 kHz
2500 kHz
2500 EHz
25,00 kHe
75,00 kHz
2300 k5
2500 kKHy
15,00 kHz
23,00 k¥
75,00 K
25,00 kHr
25.00 KHz
2500 kHz
500 K=
25,00 kHz
2500 kHz
2500 EHz
25,00 kHe
75,00 kHz
2500 kHe
2500 kKHy
25.00 E55
235,00 k¥
15,00 KHr
25,00 kHr
2500 KHz
2500 kHz
500 K=
23,00 kHz
2500 kHz

23,00 k¥
23.00 kH:
15,00 KHr
25,00 KHz
25,00 Kz

e
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3T

8371
a7

L]
537:

5377
8378
83am
8350
5381

s353
s384
s358
$356
s3§7

5339

5391
2302
5393
5394
5395

=30
$397
5395
$109

400

sS40l
S402
s402
5404
S402
2406
2407
5408
3408
410
5411
412
s412

14534 A [H;
145.26 MHz
14529 MHz
14531 AfHz
14534 AH:
14536 \[Hz
14539 MHzx
14541 \[H:
145.44 \[H:
145,46 \MHz
145.49 MHz
14531 \[H:x
14534 \[H:
145,38 \[Hz
14559 AMHz
143,61 MHz
145,64 \MHz
145,66 \[Hz
14569 \MH:
14571 A [Hz
14574 MHzx
14576 \[H:
145.79 \[Hz:
145.51 \MHz
145.84 MHx
145.86 \Hz

145.89 MHz
14391 MHz
14594 MHz
145,96 \[Hz
14599 A\ [Hz
146,01 MHz
14604 MHz
146,06 AMHz
14509 AHz
146,11 MHz
14614 MHz
146,16 MH:z
146,19 MH:
14621 MHz
14634 MHz
146,26 \MHz
14629 MHz
14631 AfHz

15,00 KHr
25,00 kHr
25,00 KHz
15,00 Kz
2500 K=
2500 kHz
=00 kB
2500 EHz
25.00-kH=
75,00 kHz
1500 EHx
2500 kHi
2500 ke
235,00 k¥
75,00 KM
25,00 kHr
25,00 KHz
25,00 KHz
500 K=
2500 kHz
Z00 kB
2500 EHz
25.00-kH=
75,00 kHz
1500 EHx
2500 kKHi

-II=II-I .

2500 EHz
2500 kB
2300 k¥
25.00 k¥
25,00 kHr
2500 KHr
15,00 KHz
2500 kHz
B0k
2300 kHz
2500 kB
2500 kHz
25,00 kHz
15,00 kHz
2500 EHz
2500 kB
2300 k¥
25.00 k¥
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CEIY]
§415
S416
§417
5418
S410
420
8421
s422
5413
S424
5428
5426

§427
S428
5429

8430,

5434
s132
3413
S
3432
S436
§427
5435
430
§440
$441
S442
S443

3445
m-r

3449
5430
$451
343
431
S4s4
SHES
8436
8437

14634 MHz
14636 MHz
14639 AMH;z
146.41 MHz
145,44 ATH:
146,46 \Hz
146,49 MHz
14631 \[Hz
14654 \[Hz
14636 \[Hz
146.59 \MHz
146,61 \[Hz
148,64 MHy

Main
Fraquaney

146,66 N[z
146,69 MHz
L4671 MHz
146,74 MH;z
146,76 MHz
145,79 AfHz
14681 A\Hz
14684 \Hz
146.56 \[H:z
146.59 \[H:
14691 MHz
14594 MH:z
146,96 \[Hx
146,99 \MHz
14701 AHz
147,04 MHz
147,06 MHz
147,00 MHz
14711 \MH:
14714 AMH
14716 \MHz
14719 MHz
14721 \MH:
14724 \[H:
14726 \MHz
14720 \H:x
14731 NHx
14734 MHz
147356 M Ha
14739 \MH;
14741 MHz

15,00 KHr
15,00 KHr
22,00 kHe
1500 KHz
2500 kH=
23.00 KB
2300 kHz
2500 EHz
25,00 kHz
75,00 kHz
25,00 kHr
2500 kHi
2500 kHr

:E v

25,00 kHz
25,00 ke
2500 KHr
25,00 KHz
2500 Kz
500 kHz
23,00 kHz
1500 kHz
25,00 EHz
25,00 kH:
35,00 kH:
2500 kS
2500 kHr
2500 k¥
25,00 kHz
25,00 kHr
2500 KHr
15,00 KHe
2500 Kz
1500 kE:
25,00 kHz
1500 kHz
25,00 EHz
25,00 kH:
35,00 kH:
2500 kS
2500 kHr
2300 k¥
25,00 kHz
25,00 kHr
25,00 KHz
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§430
S460
S461
S462
S463
S464
S46%
5166
S467
S468
3469
S470
3471
8472
5472
2474
§478
8476
§477
8475
8478
$450
4451

8483
S484
8483
8486
5487
5488

$48%

S490:

S4%1

5483

14744 MHz
14746 NHz
14749 MH2
147,51 NEz
14734 \MHz
14756 MHz
14739 MHz
14761 MHz
14764 \MH:
14766 MHz
14769 MHz
147.71 MH:
147.74 \M[H:
147.76 \[Ha
147.79 MHz
14781 \NHz
14784 MHz
14786 NFz
14759 MHz
14701 MHz
14794 MH;z
147.96 \MHz
14799 \MHz
148,01 A[Hz
14804 MHz
148.06 A\ [H:=
148,09 A [H:
148.11 MHz
14514 \[Hx
145.16 \[Hx
14519 MHz

Fragusacy

148,21 \FHz
14824 \MHz
14826 AMH:
14829 MHz
148.3] MHz

2500 EHr
2500 kK
2500 kX
25,00 k¥
25,00 K
25,00 kHr
2500 kHz
2500 Kz
00K
2500 kHz
25,00 kBz
2500 kHz
25,00 kHz
25,00 kHz
2500 EHr
2500 kK
1300 k35
25,00 k¥
25,00 kHr
15,00 kHr
2500 kHz
2500 Kz
00 K=
3300 kHz
25,00 EBz
2500 kHz
25,00 kHz
25,00 kHz
2500 EHr
2500 kK
2300 k555

:E =

25,00 kHz
25,00 kEr
35,00 Kz
15,00 KHz
2500 KHz
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S04
§403
495
5497
5495
5400
2200
2301
8302
%303
504
2305
2306
5307
S508
S50

55100

=13 1]
512
8513
2314
8518
S514
8517
5318
&31e

Fame-

2330
&s31
s

8513

5215
5325
5327
R318
552

8530
L |
8532

%513
§532
L5345
s337

14834 MHz
14835 M{Hz
1488 A fH;
14841 MHz
14844 AMH:
143,46 MHz
148,49 MHz
148.51 AM[H:
14854 \[H:
14556 \MHz
14850 MHz
145,61 MHz
145 64 MH:
148,66 \[Hz
148,69 \MHz
14871 MHz
14874 MHz
148,76 A[Hz
14879 MH:
14351 AMH:z
43R4 MH:
148.56 A\ [H:
148,59 \[H:z
14891 \MHz
14894 MHz
145,96 \[Hz

Frequenty

14590 \[H:
140,01 A[Hz
140,04 MHr
14906 \MHz
149,09 A Hz
14911 \THz
14914 AMHz
14916 AMHz
14919 MHz
149,21 MHz
14824 N[Hz
140,26 AM[Hz
14929 MHz
14031 N[Hx
14034 M Hz
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Annexures 7

The following are the details of the system peneratsd spectrum occupancy report monitoring for
2G ransmitter GSM 900 band from the fixed monttorme equipment,

Monitoring Station
Data
Name: FMUZ0Bw 100303

Lantude:: 89.6242218017578
Longitude: 27 4747543334961 7

Becerver LS-RE-08-T

Type FCO S

Time Interval: 5 min

Channe! Sets GSM 900 MH=
Measurement

Receiver Setiings

Name: 200 GSM

Made: Frequency Rangs

Freq Range: 200,00 MHz - 856 00 MHz
RBW: 300.00 klz

St=p Width: 278.61 KH=

Start Times 3272024 5:50:00 AM
Stop Time:  3/272024 6:15:00 AM
Duration: 25 Mimites 0 Second

Attentistion 30dB
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