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INTRODUCTION

In compiance of DG AIR letter no, 871201 2-Elll dated 14/8/12. a research team, consisting
of Md Javed Shams (AE), Shn GP Snvastava (AE) and Shn  Sushil Kumar(Tech.), was
deputed on a tour to Vadodara(Guarat) from 10" September 2012 to 20" September 2012
to carry out field strength measurement and subjective listening lo assess tha capture effect
between co-channel FM ransmitiers situaled in Vadodara, Ahmedabad and Surat.

OBJECTIVES OF SURVEY

Main abective of the survey was as follows

# Field slrength measurement of FM Transmillers operating on frequencies viz, 91.1
MHz, 92 7 MHz and 98 3 MHz en route Vadodara to Sural

# FS measurement on freguencies viz. 911 MHz. 93.5 MHz and 983 MHz en route
Vadodara o Ahmedabad (Ahmd)

s Subyectve hstening  of all four operating frequencles simultaneously along the
routes from Vadodara to Ahmedabad and Vadodara to Surat

» Aszess (he capture effect (coresponding L 0.5 distance) between co-channel FM
transmitters on wo routes i.e , Vadedara to Ahmedabad and Vadodara to Surat

INSTRUMENTS USED

Following equipment/instruments were utilized for collection of fisld strength data and
subjective listaning -

Feeld Strength Meler { Anntsu Make, Model No. ML 5248)
. Standarg VHF dipole Antennai25-250MHz) { Anritsu make, Model No. MP534)
. AMFM Recewer ( Sony Make Mode! Mo. ICF)

Parfatie AMFM receiver (Phillps Make, Model Ma. DL1GT)

GPE Recaiver (GRAMIN make, Modal Mo. MS)

;B L B =

MEASUREMENT PROCEDURE

In order to know the L O S dislance from two different FM transmiflers for the purpose of
capture effec! following method was adopted during survey -

" First of all, & proper roule was selected between co-channel transmitters of Vadodara
and Suratfdhmedabad The roules beiwean Vadodara to Sural and “Vadodara fo

Anmegabad were marked along the Nahonal Highway/Siate Highway on @ map. On
i
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Vadodara-Surat and Vadodara-Ahmedabad route, F/S measurements were carried

aul starting from fransmitting antenna site increasing the L O S distanca at an interval
of & km

. Figld Strength measurements were laken for a period of about 5 minutes on each of
three frequencies using standard VHF  dipole antenna The stable readings were
taken during this penod to achieve besl received signal at that parlicular focation
Further F/S metar was calibrated for each frequency and the mater was switched off

after evary measurement at each spol o avoid any memaory related effect on meter
readings.

. Simultaneously  subjective listening of that particular operating frequency was also
carried out along the directions from Vadodara to Ahmedabad, Vadodara to Surat and
back

. After observing full capture condition by co-channel Ifransmitter on route from
Vadodara 1o Surall Ahmedabad, the survey was again camied out on the reverse
routes towards Vadodara  starding from  individual transmitter sites at Surat/
Ahmedabad

COLLECTION OF DATA

- The field sirength meter alongwith the standard VHF dipole antenna, GPS recener and
FM raceivers were used for collection of data. The FIS meter was calibrated for each
af three frequencies and the meter was switched off after every measurement in each
gpot 1o avoid any mamory refated effect on meter readings

*  Belore undenaking the survey, location of ransmitting antenna at Surat, Vadodara and
Ahmedabad were ascerfained and stored in GPS receiver so as to measure the LO.S
distance al each spot The RF Power aulput of these transmitters weore alsa recorded.

. The field strength measurements were carnied out at antenna height of 1.5 mater
compared 1o 10 metar standard | T U model. The L.O.S distance from bath transmitting
antennas were also recorded at every spot.

. The Field strength measurement and subjeclive assessmenl were carried oul on two

routes |2 Vadodara to Surat and YVadodara to Ahmedsbad in forward and reverse
directions as shown in Annexure |

- The measurad lield strength in dBuvim and subjective reception quality of signal from
all these {ransmitters were recorded at the interval of 5 km LO.S distance and
summarzed in table no., 1to 12

. Table 1,3 and § are for @1 1 MHz, 927 MHz & 083 MHz fraquencies respectively
for measurements from Vadodara lo Surat Similadly Table 24 and 68 are for
measurements from Suratl 10 Vadodara

i
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. Table 7.9 and 11 are for 911 MHz, 335 MHz & 983 MHz frequencies respectively
for measuremeants from WVadodara to Ahmedabad  Similarty Table 8,10 and 12 are for
measurements from Ahmedabad lo Vadodara

PRESENTATION OF DATA

. In order to simphify the contents of all 12 tables, efforis have been made to
differentiate the observations using colored presentation. Green zoné shows the
rormal reception  ( excellent to very good] of paicular FM frequency in which neither
arigntation of recevar 15 required nor additional antenna is needed e, reception is
rormal with inbuilt antenna of the recener

. In yellow tone receplion guality of concerned FM station is still very good o nearly
goad with kttle or more onentation of recevers 1.e., with onientation effect (O/E)

. In orange zone. an interesting phenomenon was  observed. In this zone concerned
staticn s still available with good to fair assessment with orientalion effect, however
capture Ly co-channel FM transmitter frequency s also observed Receiver was
responding o FM transmitler of one city in one onentation and at the same lime
responding to co-channel FM transmitter of another city in different orientation.

L In e zone, previously cbserved signal complately disappeared and FM channel was
compsetely caplured by co- channel FM transmitter of nearby city, The L .O.S dislance
al s spot can be taken inio consideration for full capture effect. Similar type of
measiremants were carmad oul in reverse dimeclion also,

OBSERVATION

a. Route-Vadodara to Surat & back

This route was selected to cbserve capture effect on lhree transmitter frequencies ie.,
8911 MHz 5927 MHz & 98 3 MHz of FM band. FM transmissions were being radiated by
privatc M broadcasters on all these fhree frequencies. The L.O.5 distance between
Vadodara and Sural  was recorded approximately 126Km The sum of L 0.5 distances
at parlicutar maasurement spot | from both fransmitter locations) are not egual o 126
km as measuremen! spots are nol  exactly on the radial path connecting both
transmilters The Table 1, 3 and § are for 91.1 MHz, 92 7 MHz & 98 3 MHz frequencies
respectvely for measurements from Vadodara to Surat. Similarly Table 2. 4 and 6 are
for same requencies for measurements fram Surat to Vadodara The observations on
all above mentoned transmitter frequencies are as under

« 911 MHz: As per table 1 and 2 receplion quality was normal (excellent o
viery good) up to L Q.S distance of 35 km from Vadodara and 40 km from Surat
Fram LO.S distance of 35 km to 55 km, mixed observation was recorded as
shown in yellow zone. Finally full capture was observed at a L.O.S distance of

4
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82 km fom Vadodara, Similardly in retum path the full capture effect was

observed al 75 km from Sural. Al this point the |L.O.S distance from the co-

channel transmilters at Surat/Vadodara were 48 km_& 51 km respectively. This
L OS5 distance may be calied full capture effect distance for this particular

frequency at existing fransmitting RF power on the route

= 92.7 MHz: As per table 3 and 4, reception qualty is normal al the distances of
d5-40 km The capture effect was cbserved at L.O.S distance of B0 km from

Vadodara{48 km from Sural) and 75 km from Surat {51 km from Vadodara) on
reatudan routes

= 98.3 MHz: As per table 5 and 6, reception quality iz normal up to  35-40 km
L5 distance from concermed transmitters The full caplure effect was
observed at L O S distance of B0 km from Vadodara (48 km from Surat) and 75
ki from Surat (51 km from Vadodara) on return route

The varialion in the distance of capture effact is due to variation in lime and location,

b. Rouwle-\ adodara to Ahmedabad and hack

This route was selected 1o observe caplure effect on  three fransmitter frequencies e
811 MHz 835 MHz & 983 MHz of FM band At &l these three frequencies, FM
ransmissions were being radiated by private FM broadcasters, The distance between
Vadodara and Ahmedabad was recorded approxmately 110 Km. Table 7, 9 and 11
are for 811 MHz 835 MHz & SB3 MHz frequencies respectively for anward
measurements from VYadodara to Ahmedabad. Similarly Table 8,10 and 12 are for
511 MHz 935 MHz & 983 MHz frequencies respectively for measuraments from

Ahmedabad to Vadodara The observalions on  all above mentioned ltransmitter
frequencics were as under

» 91.1 MHz: As per tsble 7 and 8, reception quality is normal up 1o the distance of 38
km The capture effect was observed at LO S distance of 85 km from Yadodara

{42 kim from Anmedabad] and 85 km from Ahmd (47 km from Vadodara) on return
roLia

o 935 MHz: As per table O and 10, recepltion quality is normal at the distance of 35-
40 krn The capture effect was observed  at LO.5 distance of 65 km from Vadodara

(42 km from Anhmedabad| and &5 km from Ahmd (47 km from Vadodara) on return
route

» 98.3 MHz: As pertable 11 and 12, receplion quality is normal up to 35-40 km L.O.S
distince from concerned transmitters. The full caplure effect was observed at LO.S

distance of 60 km from Vadodara (52 km from Ahmedabad) and 60 km from
Ahmodabad (52 km from Vadodara) on return routa.

The variation in the distance of capture effect is due to variation m time and loecation

5
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CONC! | SION

Field strennin measurementisubjective  listening of FM Transmitters operating on
frequencics 91 1 MHz 92 7 MHz, 93 5 MHz and 98 3 MHz on route Vadodara to Surat and
Vadodara to Ahmedabad were successfully carried out using two different types of partable

FM receivi o wiz. Sony and Phibps  After analyzing the measuredirecorded data it is
concludec ' a1 -

1. Before full caplure effect. a partial capture effect was observed between all pairs of co-
channel transniittars. In this zone FM recever may pick up any co-channel signal

depen:ing upon anentation of receiving antenna, L O S distance and field strength al
this p ticular spat

2 Full ciplure effect was observed al L 0.5 distance of 51 km from ‘adodara and on
retur route 48 km from Surat

3. Similorly full caplure effec! was observed at 52 km  from Vadodara and on reflum

rauts A2 K From Ahmedabad

NOTE; /! ihese observations were made under given RF power of transmitters and
bt af transmitting antennas during the measurement. Resulls may vary under
dilt orent aperating conditions of transmitter and lerraln conditions.
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Co-Channel Frequency: 983 MH:,

ROUTE: SURAT to VADODARA,

CO-CHANNEL CAPTURE EFFECT IN FM BAND

Rated Power|Surat). 10 KW,

Rated Power{Vadodara)

2 KW

Actual Power: 8. BEW
Actual Power: 4 SEW

Tahle: &

Yellow Zone
Drange fone

Excelent to Very _wn__.._._u_ reception without any orientation etc

Wery good reception with orientation etc.
Good 0 Fair reception swith orentation and weak 1o 1aif capture by co-channe| transmitier

I_m.unﬂ_ to Very Good reception after capturing,

WO o201 2803 Trudy of coschonnel rapture affect i FRA Aand n* Vadorare, Sorat Abmedaohadg

Radial Distance{LOs) Fiald Strength [ Subjective assessment
Mo, Location [Km} dBpmilSmater] [High quality FM |[Nommal guality Teerrain Remarks
From Surat |From Ydra L H Recewer FM Receiver

1|Market Surat L ”_._.“._J

2 |outskirts Surat 10 74 OJE-Orientation effect
3{0utskirts Surat 1% 61 C/E-Capture effect

A\ Tap Tall 40 &6 Va-Very Good

& Kanyasi,Surat i5 L4

G{MH-8 a0 56

7|MH-8 a5 )

EIMNH-B 40 501

gIMNH-8 A4 44 39| Goad, O/E Good,0/F "
10|NH-8 48 " 41|Good 0/ Fair,0/E "
11 |Ankleshwar 55 26 27 |Poar Pogr City.
12|Galden Bridge 60 | 34 33|Good, O/E Fair,O/E City outskirts. ]
13NH-8 65 _ £ H 34 |Fair,0/E Fair. MH-B
14|{NH-8 70 57 28 26 |Weak,O/E.C/E  |Weak OfECE  ["
15/ MH-B EL 15 | Full Capture Ta—Vadodara




CO-CHANNEL CAPTURE EFFECT IN FM BAND

Table: 7
Co-Channe! Fregquency: 21.1 MH:, Rated Power(Vadodara): 5 KW, Actual Power: 508
Fated Power(Ahmedabad): 10 Kw actual Fower-6.0KW
ROUTE: vadodara to Ahmedabad
Radial Distance(LDS| Field Strength Subjective assessment
L.No. Location (K} dBuV/mi1.5 meter] [High guality FM [ Mormal quality Terrain Remarks
From Vdra, [Froem &b L M Recenner FM Becenaar
1§City, Va dadars 5 76 69 Wrban
2{City Vadodara 10 63 .. . ——— I
3|NH-8 15 56 outskirts O/E-Driemation effect
4|NH-8 20 51 High way C/E-Capture effect
5|NH-8 25 53 VG-Very Good
G6{NH-8 30 44 ]
fINH-8 wwm 9
BINH-3 G i i5 11 |Good, OE Good, 0/ E
9|NH-8 a5 5 18 |Good, OV'E Fair,(/E City outskirts.
| 10|NH-B S0 R 32 |Fair,O/E Fair,0/E
11{NH-8 oL 141 u_m___ 37 |Poor,0/E,C/E —_..u__..._nﬂn____m State Highway
12|Madiad Z14] L2 Y| 26|Weak, OJEC/E [Weak O/EC/E  |City
”_w__..m.wn__...__.._u__..___ ehmeda 36 30 hH-8 Full capiure by Ahmedabad.
14 |Mah-NH-8 70 42 a8 54 SH-MHA Full capture by ahmedabad.
Excellznt 1o Very good reception without any onentation etc Vdra- Vadodara
Yellow fone Very good receplion with orentation et Ahmd- Ahmedabad
Orange fone Goad to Fair reception with orientation and weak 1o falr capture by co-channel tramsmitter

I..a.nﬁn_ to Wery Good reception after captunng.

MOCRD A0 39 S toe of crochapa ] carture effect ir FR Brad a1 Yadodora Seest Ah=edabad




Co-Channel Frequency: 91.1 MHz,

ROUTE: Ahmedabad 1o Vadodara.

Rated Power{Vadodara): 5 KW ,

Rated Power{Ahmedabad): 10 KW

Actual Power: 5 0w
Actupl Power-&.0XW

Table: 8

Yellow Zons

Orange Zone

Radial Distance|LO5) Field Strength Lubjective assessmeant
L. No Location {Km] 4B /miL.5 meter] |High quality FM |Normal guality Terrain Femarks
From aAhmd |From vdra v | H Receiver Fivi Receiver
1jahmd City Area 5 35 7B Urban
2 |Marod, Ahmd. 10 7l 73 4
3|Outskirts, NH-8 15 B8 67 outskirts O/E-Onentation effect
a|NH-8 20 Bh 65 High way C/E-Capture effect
5|NH-8 25 63 64 " VG-Very Good
G|MH-8 30 60 Gh 4
7|NH-8 35 56 &0 2
BINH-B a0 42 19 {Good, O/E Good-Fair,OfE  |Nadiad rd
9{NH-8 45 67 a2 u.m_ﬂmmnu____mb_m Fair,0/E,C/E State high way
10| NH-8 50 61 33 E__nu._n__u__ﬁnh Fair, O/E,C/E g
11| NH-8 55(56) 56 14 wm_manﬂ____m. Fair,0/E d
12 {SH-NHB B0 52 6 35 |Fair.O/E Fair,O/E 2 Vadodara
13|NH-B I a0 NH-8 Full capture by Vadodara.
14| Anmand circie i 40 49 City Outskirts - T“_= capture _n_..___ Vadodara

Excellent to Very good reception without any orientation eto

Viery pood reception with anentation ete.
Good to Fair reception with orientation and weak to fair capture by co-channel transmitter

I Good to Very Good reception atter capturing.

MO 2020 2 a0 Stk of o~ -charoel cantyre efect =n FM Band at Vadrdara Surat shrmedabad

Wdra- Vadodara
Ahmd- Ahmedabad



Co-Charnel Frequency: 93.5 WMHz,

ROUTE: vadodara to Ahmedabad

CO-CHANNEL CAPTURE EFFECT IN FM BAND

Rated Power(Vadodara): 5 KW
Rated PowenrAhmedabad): 10 KW

Actudl Power: 5.0EW
Actual Power6.0-5.05W

Table: 8

|I=:_m___q.._.: to Very good reception without any orientation ete

Yellow Zone
Orange Zone

Very pood reception with orientation etc.

MO 200 2907 5tuc of oo -channel canture #fect in Fi Rand a* Vadedara Surat Ahmedabad

RBadial Distancal LOS) Field Strength Subjective assessment
5.MNo. Lacation {Km] d3uV/m{1.5 meter] |High quality FM [Normal quality Terrain Remarks
Fram Ydra. |From Ahmd ¥ H Receiver Fivl Recelver
| 1]City.Vadodars 5 B Urban -
2|Cityadodara 10 65 Le ] 0/E-Orientatinn effect
F{NH-8 15 54 54 outskirts C/E-Capture effect
A[NH-8 20 54 53 High way VG-Very Good
GlMNH-2 a5 55 51
6| NH-B 30 45 a7
T|WH-8 a5 dl 39
B M-8 4l i} 28
SINH-8 4% E 1 37 |Good,0/E Noisy City outskirts,
10| NH-8 50 62 35 34 |Fair,0/E Moy .
11|NH-8 55 L ElL] 32|FairD/E Poor,0/E .
12 {Madiad 60 52 33 Wealk, O/E.CE  |Weak,O/EC/E Audia mived.
13|Madiad- Mehmeda I a0 Full cepture by Ahmedabad.
14|Meh-NH-B n 42 4b Full capture by anmedabad.
15 H.ml — 5 = mH_. &2 . &1 __.:: .n__.__u_E:m :..._.,.m_...._....”._u..uam =

Good 1o Fair reception with orientation and weak o lair capture by co-channel transmitter.
Good to Very Good reception after Capturing

Vdra- Vadodara
Ahmd- Ahmedabad




Co-Channel Frequency: 93.5 MHz,

ROUTE: Ahmedabad to Vadodara.

CO-CHANMNEL CAPTURE EFFECT IN FM BAND

Rated Power{Vadodara), 5 KW,

Fated Power[ahmedabad]: 10 KW

Actual Power:4 S0KW
Actual Powero.0-5.0KW

Table: 10

Excellent to Very good reception without any orientation etc.

Yellow done
Orange Zong

Viery good reception with anentation &ic,

Good to Fair reception with arientation and weak 1o fair capture by €o-

I_m_un.n_ to Very Good reception after capturing.

MO o020 2 /90 Studye af ce-chapnel canmture offect n R Rand at Vadndara Surat Ahmedaban

Radial Distance(|LOS5) Fiald Strength Subjective azsacsment
5.Mo. Lorcation yKim) dBu/mil 5 meter] |High quality FMW |Mormal quality Terrain Remarks
From Ahmd (From Vdra ¥ H Receiver Fi Receiver

1iahmd City Area 5] | nﬁ_ Urhan

Z|Narod, Ahmd. 10 &4 . O/E-Orentation effect

3 Outskirts, NH-8 15 B outskirts C/E-Capture effect
4INH-B 0 70 High way VG-Very Good

5|MH-8 i5 &5 .

f|MNH-8 0 51

T|MH-8 35 58

8|MH-B 40 a1 44 |Good, O/E Good-Fair, O/ |”

9NH-5 45 67 38 42 |Fair,OJE, C/E(W) |Fair,OJEC/E State high way o
10(MH-8 50 61 30 29|Fair,0/€,C/E Fair,OfE C/E Fair to weak capture by Vadadara
11|NH-8 55{56) 56 47 37|Fair.0/E Fair.O/E Vadodara signal Ahmd NT
12 [SH-NHE B0 52 3 33 |Fair,0/EC/E  |Fair,O/E.C/E bothVadodara & Ahmd Weak.
13 |MH-8 I a7 11 hNH-8 capture by Vadodara,
14|Anand circle 70 4 1 43 City Outskirts. caplure by Vadodara

channe| transmitier

VWdra- Vadodara
Ahmd- Ahmedabad




CO-CHANNEL CAPTURE EFFECT IN FM BAND
Table: 11
[Co-Chanmnal Frequency 98,3 MHz,  Rated Powen{Vadadara): 5 KW , Actual Poandr: 4.5 KW
Rated PoweriAhmedabad . 10 BW Actinal Poweer:
|ROUTE vadodara to Ahmedabad
Hadial Distancal LGy Field Strangth Subjective assessment
Mo Location {Em) d8uN/mI1.5 meter] |High quality FM Normal quakity Fi Terrain Aemarks
i - = _.T_.._,:_ Wdra. |From Almd ') 2| Receiver Recplwer
1|City, Vadodara & 75 74 Urtran
2|City, vadodara 10 L7 B3 OfE-Drientation effect
3| WH-8 15 52§ 56 auitekirts C/E-Capture effect
a4 |NH-8 0 6| 57 High way WiG-Very Good
5|{MH-B 25 LA 53 |
G{MH-B m.u_" 4% 4R a |
7INH-B 35 41 43 ; e i
BiMHE 41 36 30 o
9|NH-E 45 37 18|Good,0/E Good,0/E Cityoutskirs. | |
10|NH-8 50 52 39 15 Goad, O/E,C/E Weak,D/E,C/E Partial capture by Ahmedabad
11| NH-8 I 1 %h ag m_.m.“mmh......_.-..__.m.hrm Fair, OJE.C/E State Highway Comined signal of ahmd & Vadodara
12 [Nadiad I 2q el City Yadodara signal NT.Ahmedabad good
13 | Madiad-Mehmeda 65 42 1 5 NH-8 Full capiure iy aAhmedabed
14 | Meh-fH-8 70 &7 51 5 SH-MHE Full capture by Ahmedabad,
15| NH-5 A ET | B0 Full Capture Te-\adodara

|I Excellent to Very good receptan withoot any orentation et

Yellow Fone
Orange Zone

Viery good recaption with onentation et

Goaod to Fair receplion with orleniation and weak to falr capture by co-channsl tramsmitter

I.E_u_uu ta Very Good reception after capluring

N R OF 20 /807 Study ~f co-rtanne! ~apter effect in Fb Rand - Vadredara, Sorat Armedabad

Vdra- Vadodara
Ahmd- Ahmadabad




Co-Channel Freguencoy: 98.3 MHz,

ROUTE: Ahmedabad 1o Wadodara.

CO-CHANNEL CAPTURE EFFECT IN FM BAND

Rated PowerVadodara): 5 KW
Rated Power{Ahmedabad): 10 KW

Artual Power:d. 5w
Adctual Power:-—

Tahle: 12

Excellent vo very good reception without any orlentation etc.

Yellow fone
Orange fone

Very good reception with orientation atc.
Good to Fair reception with orientation and weak to fair capture by co-

Imaga to Very Good reception after capturing

wNe-RDS IO 2 AN3 Study of re-channel canture effect in FM Rand At Vadadara Surat Ahmedabad

channel transmitter

Radial Distance[LOS) Field Strength Subjective assessmant
5.No Lacatian {Km] dBpVmi .5 meter| | High quality FM Manmal guality Terrain Rernarks
From Ahmd  |From Wdra v H Hecemver Fivi Recelver

1{Ahmd City Area | 5 88 79 Lrban

Z |Marod. Ahmd. i0 A3 . n 0/E-Orientation effect
3| Outskirts, NH-B 15 71 68 autskirts C/E-Capture effect
4|NH-E 20 B3 B0 High way VG-Very Good
S(MNH-E 25 57 58

6|MNH-8 A0 56 57 -

TMH-8 E L 55

#|NH-8 40 LT 47 |Good,0/E Good-Fair,0/E

2|NH-B 45 &7 41 44|Good, O/E,C/E(W) [Fair,OfE,C/E State high way.

10|MH-8 50 &1 a7 21 |Fair,0fE Fair, O/E,C/E 4

11|NH-8 55(56| 56| 50 43|Good,0/E Good,0/E n Vadodara signal.
12 {SH-NHE I 36 12 |Good,O/E C/E Vadodara.
13|MH-8 b5 47 47 42 MNH-B capture by Vadodara N
14 |Anand circle 70 A0 46 43 City Dutskirts . capture by Vadodara

Vdra- Vadodara
Ahmd- shmedabad
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