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The field strength measurements and subjective listening of FM signal being originated from All india
Radio Vadodara along with other transmitters, were carried out by a team of Research Deparimint
All measured data ik recorded in the report. There was no interference or cross talk observed dus to
multi path signal amang the transmitters
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INTRODUCTION

In compliance of DGAIR letter no Bf1/2012-E 1l dated 7/5/12 {Annexure 1), @ research team consisting
of 5fsh. Md Javed Shams{AE), G.P.SrivastavalAE), Om Prakash ([5r. Techniclan] and  Sushil
Kumar(technician) were deputed on tour to Vadodara(Gujarat) from 25" May 12 to 5" June 12 to carry
out field streegth measerement and  subjective Bistening  of FM signal being originated from
transmitters located at Yadodara, Surat and Ahmedabad, With the proliferation of transmitters in the
network, the concept of makimum coverage and need to revisit the FM frequency plan to generate
mare channel/frequencies within the allotted band, these measurements were planned to assess the

effect of interferencefcross talk as well as capture effect among the multiple co-sited transmitters at
Vadodara region.

OBJECTIVE OF SURVEY
Main objective of the survey was as follows:

*  Field strength measurement,/subjective listening of AIR Vadodara FM Transmitier operating at
Q39 MH? in six radial routes at antenna height of 1.5 meters.,

& To assess the cross falk or interference of Red FM operating at 93,5 MHz in AIR Yadodara FM
operating at 33.9 MHz [ 400 KHz apart] or vice versa,

= Toassess the Capture Effect between FM transmitiers at Ahmedabad and Vadodara
operating at same frequency,

& The subjective listening in SI0 code of AR FAM and SFMIRed #M) being operated at Vadodara
in Fid Band

INSTRUMENTS USED

Following eguipmentfinstruments were utilized for collection of feld stremgth data and subjective
lisTening:

Field strength meter (Make Anritse , Model No, ML 5248)
Spectrum Analyser. Make Anritsu Model Mo- M32T713F
Standard YHF dipole Antennal 25-2500MHz) , Make aAnritsu, Model No, MP534-8
Four FIM receivers:
i. Sony ICF Beceiver
i Phillips Radio receiver
bl Local Cheap Receiver
iv.  Mobile Receiver { Samsung Mobile Model No. CHAMP 3.5G)

U P

5. GPSBecewer M5 GRAMIN make



MEASUREMENT PROCEDURE

Field Strength measurements were taken for a period of about 5 minutes on each transmitter frequency
using standard VHF dipole antenna . The stable readings were taken during this period to achieve best
received signal at that particular location. The recegtion of each transmitter frequency was assossed
subjectively in standard SI0 code by monitoring the transmission using four different types of recelvers
including cheap FM receiver(low end Receiver). Some of the sampiles were alsa recorded to assess the
quality of reception on each transmitter frequency at some typical locations. Some spol measurements

were also taken to assess the interference and cross talk resulting due to multi path signal reception at
Fhat location.

MEASUREMENT & COLLECTION OF DATA

The Field strength meter | Model No. ML 5248] along with standard VHF dipole antenna, GPS receiver
and four types of FM receiver were used for collection of field strength data. The calibration of meter
was checked up for better accuracy before and after the survey to ensure accurate data collection
dufing the measorement, The field strength measurements were carried out at 1.5 meter antenna
height | as desired by DG AIR} at every 5 Em { some times 10 Km depending on terrain and approzch)
distance from the Transmitter ( Antenna ste} along the out poing radial path. Simultaneously,
subjective listening was made wsng four different types of FM receivers. A vehicle was hired at
Vadodara for survey work. As the area of survey was new to research team, the local engineering staff of
AIR Vadndara also accompanied the survey team

Before undertaking the tour, detailed information about various FM transmitters operating from
Vadodara, Ahmadabad and Surat were obtained frarm DGIAIR. This also induded antenna type and
height of antenna mast, It s worth mentioning  here that Antennas of all 5 transmitters including AIR
FM a1t Vadodara are co-sited on single 100 meter tower. (Annexure 1}

The survey team made field strength and subjective assessment on 6 different radials Two radials
omitted due to difficult terrain conditions and bad road network. Locations of radials are indicated in
the attached mapl Annexure 1],

P H

In the city of Vadodara , FM Transmitter of AIR is operating on 93.9 MHz and 5FM popularly known as
RED FM on 93.5 MHz. Here the channel spacing is 400 KHz instead of present day standard of 800 KHz
The objective was to check interference of these two trancmitters on each other. It alie incduded
subjective assessment on different types of FM radio recelvers on different terrain conditions and
different LO.S distances in ali selected sic radiale from Transmitter tower,

Az per LT.U standards, field strength showld be taken at a height of 10 meters from ground level but
instead of 10 meters, measurements were carried out at a beight of 1.5% meter because this height is
comparable 1o the height at which car FM radio and portable FM radio are generally being used for
signal reception by genéral masses.



The help of G.P.5 receiver was taken to locate exact bearing of the spot location on every radial route
including LS detance, Measurements and Subjective lstening were carried out at interval of 5 Km
and sometirmes 10 K depending upen actual approach (o the spot and the lacal termain conditions. The
measured F/S in dBuV/meter and subjective reception guality of various FM signalks in 510 code are
summarized in Table 1 to 7. All six radials are shown in Annexure Wl Field Strength as per given ERP of
Fid AIR Vadodara for Minimum usable field strength of 86 dBu/meter is shown in Annexure V. The

corresponding reception quality  throwgh cheap FM radio receiver, was satisfactory, as shown in
Annexura WV

1.Radial ro - =

This radial route was the busiest one in terms of traffic movement on NHEE, R&D team staried from
L.O.S distance of 5 Km which lies in Vadodara city itsell and progressively increasing L.O.S distance on
MH#E en- route to Ahvmadabad. In between lies the city of Anand, Nadiad and Mehmedabad. Subjective
assessment of audio quality on different types of Radio receiver was good up to L.O.5 distance of 40Km,
However Sony receiver(Synthesized] worked well up to distance of 50-55 Km. Mo cross talk or
interference of Red FM in AIR Vadodara FM ar vice versa was ohserved.

Mate: - North-West direction from MR Yadodara antenna mast lies on side lobe of radiation pattern,
henoe less field strength, compared to East and West directions, was found

Rad| 2 Morth [Table 2):

This radial route does not cover any major city en route bul pockels of semi-urban and wrban
settlements are scattered throughout the length. Major urban settlements are Savli, Dakor and
Kapadvany, The last spot was the town of Kapadvanj where FfS falls to 18-20 dBuV/m. it is 85 Km LO.S
distance from Vadodara, Cheap receiver{Low end Receiver) worked satisfactorily up to LOS distance of
1540 ¥m. Az such no cross talk o interfereace of Red FiA in AIR Vadodara FM or viee Jerss was
observed,

This particudar radial was rural area except few urban settlements like Halol and Devgadbaria, Road
conditeon was also not up to the mark. Mostly fields and low height green plants were observed en
route. Mo tall structure etc. found. Cheap receiver worked well up 1o the LO.5 distance of 45-50 KEmi, The
signal strength of 34 dByuy/m was recorded up to L.0.5 distance of 85 Km. Itis due to fact that this area
comes closer to the main lobe of radiation pattern of AIR Vadodara FM Tower. This route also shown

satisfactory reception as for as cross talk or interference of Red FM om AIR Vadodara FM or vice versa Is
COMCEET

4. Radial route East [Table 4}:

This route area comes wnder  the main lobe of AR FM radiation patterm, It is due to the fact that
Maximum area of Vadodara district lles in east direction, Many semi-urban settlements like Sankheda,
Chota Udaipur and Jetpur pavi were encoentered on the route. The reception of FM transmission of
AIR as well as of private breadeasters were satisfactory. Last recorded Ff5 of 29dBpv/m was at a LOS
distance of B0 Km. Here also cross talk or interference of Red FM in AIR Vadodara FM  or vice versa
seems satisfactary,



5. Radial route South| Table 5):

On NH#E towards Surat, in between ligs the industrial township of Bharuch and Ankieshwar, Very
heavy traffic was observed on this stretch. Measurament team shifted to Jhagadia from NHEE to
maintain proper south direction with the aid of GPS receiver, In this radial route also cheap receiver was
able to decode AIR Vadodara FM at a LO.5 distance of 45-50 Km. Receplion quality suffered in all type

of recelvers at L.O.5 distance of 685 Km, it may be due to very high traffic on NH#8. Mo cross talk or
interference of Bed Fi was ohserved in AIR Vadoadara EM ar vice versa,

This radial rodte goes 1o west direction from AIR Vadodara towards Arabian sea and further to ald port
town of Cambay now known as Khambhat. in this route poor quality of reception was observed in all
type of receivers in Port city of Cambay, which 5 just 60 Km L.0.S distance of AIR Vadodara tower. |n
general city population does not receive AIR Vadodara sipnals. FfS observed was 16-22 dBuV/m in the

market area of Cambay. Though signal reach was less in this route compared to other radials but no
cross talk or interference of Red Fi in AIR Vadodara: FM or vice versa , was observed

¥ Vadodara city areal Table 7):

RE&D survey team made few spol measurements also in different crowded as well as residential areas in
city for Ffs and subjective quality Tor the purpose of interference of AIR Vadodara FM in RED
Fri{Vadodarajand vice versa, No cross talk or capture effect was cbserved.

Part(B)

Observation on Capture effect

The distance between Vadodara and Ahmadabad & approximately 100 Km. SFM ie., Red FM operates
an 935 MHr from both cities. However content is different. North-West route gave us the opportunity
bo observi caplure effect due to co-channel operation of Red FM transmission.

Up to L.O.S distance of 60 Km, Red FM Vadodara observed in Sony Synthesized receiver. However Cheap
Receer, Branded Receiver and Mobile recerver was not abie to pick up signals of Red FM Vadodara as
well as Red FM Ahmadabad. Station identity was confirmed on the basis of content verification fram
Vadodara, Shight change in directivity of Sony receiver loses reception of Red FM from Vadodara,
However Red FM Ahmadabad was picked up in different orentation of Seny Receiver. It was much

weaker than Red FM Vadodara reception. The Field strength observed for Red FM was 25d8uv/m in
Vadodara direction. This was the observation in Madiad city

On further movement towards Ahmadabad , it was observed that Fleld strength of Red FM is increasing
slowly. At LO.S distance of 65 Em the F/S was 20dBud/m. Certalnly this was the Red FM Abmadabad
signal as confirmed by Radio receivers content an 93.5 MHz of Red FM Ahmadabad.

As distance between two co-channel XTR was more than 100 Km, the team was not able to witness
sudden capture of fied FiV Vadodara by Red FM Ahmadabad. In other words under given ERP of

4



Transmitter and antenns keight, 100 km scparation does not exhibil capiure effect. F/S comes down B
a very low value and [k i3 unabie bo drive even branded recelvers,

Similar effect was observed with Radio Mirchi ssgnals of Vadodara and Surat at LOS distance of 55-65
Em from Vadodara, Both the transmitters are operating on same frequency. If distance between two co
channel transmitter is less than 70 ta 60 Km, then effects will be more visible under piven ERP
coaditions.

CONCLUSION

Part (A}

Field strength measurement/subjective listening of AIR Vadodara FM Transmitter operating at $3.9
MHz were carried out successfully insix radial routes and crowded Vadodara city. The reception of AIR
FM Vadodara and SFM{Red FM) operating on 93.5 MH:z (channel separation of 400 KHz] was
satisfactory using different types of FM radio receivers including local cheap receivers, Na interference
abaerved of Red FM in AIR Vadodara Ei operating at 93.9 MHz [ 400 KHz apart) or vice versa. Also no
cross talk was observed as such due to multipath signal among them.

Further it is worth to mention here that these observations are specifically for Vadodara region and not

necessary that same is applicabde to other regions of the country at different locations as wetl as in
different terrain conditions.

The past studies shows that in VHF band( FM) F/S of vertical polarized component significantly increases
{ more than BdB) than the horizontal component as height of the antenna decreases, resulting very good
signal reception in spite of poor F/S.  Therefore, further studies are required where height of
transmitting antenna is different and transmitters are not co-sited wusing 10 meter height of receiving
antenna to ascertain reduction of channe! spacing In YHF band.

Part{B)

Further, Research team did not observe full capture effect due to large distance between the oo
channel transmitters under survey. However partial capture effect was observed when radio receiver’s
orentation was changed with respect to the transmitter’s antenna direction.  Further studies are
required at ditferent places where co-channel Transmitiers are operating in near vicinity.
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Legend:
1.Thick Line: Reception curve of AIR Vadodara FM on Cheap radio receiver ——— ‘ "=

2.Dotted line: 66 dBUV/ meter Curve as per ITU Rec- B5-412-9, AIR FM Vadodara 5



