Management of Infrastructure Provisioning (IP Company) Projects

CHAPTER 1   -   INTRODUCTION TO TELECOM

1.1  Introduction

The telecom network in India is the fifth largest network in the world meeting up with global standards. Presently, the Indian telecom industry is currently slated to an estimated contribution of nearly 1% to India’s GDP.

The Indian Telecommunications network with 110.01 million connections is the fifth largest in the world and the second largest among the emerging economies of Asia. Today, it is the fastest growing market in the world and represents unique opportunities for U.S. companies in the stagnant global scenario. The total subscriber base, which has grown by 40% in 2005, is expected to reach 250 million in 2007.According to Broadband Policy 2004, Government of India aims at 9 million broadband connections and 18 million internet connections by 2007. The wireless subscriber base has jumped from 33.69 million in 2004 to 62.57 million in 2004-2005. In the last 3 years, two out of every three new telephone subscribers were wireless subscribers. Consequently, wireless now accounts for 54.6% of the total telephone subscriber base, as compared to only 40% in 2003. Wireless subscriber growth is expected to bypass 2.5 million new subscribers per month by 2007.

History of Indian Telecommunications

	Year
	Major Activity in Telecom

	1851


	1851 First operational land lines were laid by the government near Calcutta (seat

of British power)

	1881
	Telephone service introduced in India

	1883
	Merger with the postal system

	1923
	Formation of Indian Radio Telegraph Company (IRT)

	1932
	Merger of ETC and IRT into the Indian Radio and Cable Communication

Company (IRCC)

	1947
	Nationalization of all foreign telecommunication companies to form the

Posts, Telephone and Telegraph (PTT), a monopoly run by the

government's Ministry of Communications

	1985
	Department of Telecommunications (DOT) established, an exclusive

provider of domestic and long-distance service that would be its own

regulator (separate from the postal system)

	1986
	Conversion of DOT into two wholly government-owned companies: the

Videsh Sanchar Nigam Limited (VSNL) for international telecommunications

and Mahanagar Telephone Nigam Limited (MTNL) for service in

Metropolitan areas.

	1997
	Telecom Regulatory Authority of India created.

	1999


	Cellular Services are launched in India. New National Telecom Policy is

adopted.

	2000
	DoT becomes a corporation, BSNL


1.2 Types of Telecom Operators in India

The wireless technologies currently in use are :-

1. Global System for Mobile Communications(GSM) and 

2. Code Division Multiple Access (CDMA). 

There are primarily 9 GSM and 5 CDMA operators providing mobile services in 19 telecom circles and 4 metro cities, covering 2000 towns across the country.

Major Players

There are three types of players in telecom services:

• -State owned companies (BSNL and MTNL)

• -Private Indian owned companies (Reliance Infocomm, Tata Teleservices,)

• -Foreign invested companies (Hutchison-Essar, Bharti Tele-Ventures, Escotel, Idea Cellular, BPL Mobile, Spice Communications)

COMPANY MARKET SHARES

	Company


	Million Subs

(Nov 2003)
	% Share



	BSNL
	40.3
	58.8

	Reliance
	6.1
	8.9

	Bharti
	5.7
	8.3

	MTNL
	4.9
	7.2

	Hutchison
	2.9
	4.2

	Idea Cellular
	2.1
	3.0

	BPL
	1.4
	2.1

	Tata Teleservices
	1.3
	1.9

	Spice
	1.0
	1.4

	Escotel
	0.8
	1.1

	Fascel
	0.8
	1.1

	Aircel
	0.9
	1.4

	Hexacom
	0.2
	0.3

	Shyam Telelink
	0.1
	0.2


Note:-The above mentioned figures shows the statistics upto Nov 2003 & has considerable increased from then onwards till Nov 2009.

Table No 1 – Operator’s Subscribers Market Shares

1.3 Telecom Policy, Rules & Regulations

Indian telecommunications today benefits from among the most enlightened regulation in the region, and arguably in the world. The sector, sometimes considered the “poster-boy for economic reforms,” has been among the chief beneficiaries of the post-1991 liberalization. Unlike electricity, for example, where reforms have been stalled, telecommunications has generally been seen as removed from “mass concerns,” and thus less subject to electoral calculations. Market oriented reforms have also been facilitated by lobbying from India’s booming technology sector, whose continued success of course depends on the quality of communications infrastructure.
Over the years, TRAI has earned a growing reputation for independence, transparency and an increasing level of competence. Early on, however, the regulator was beleaguered on all fronts. It had to contend with political interference, the incumbent’s many challenges to its authority, and accusations of ineptitude by private players. Throughout the late 1990s, TRAI’s authority was steadily whittled away in a number of cases, when the courts repeatedly held that regulatory power

lay with the central government. It was not until 2000, with the passing of the TRAI Amendment Act, that the regulatory body really came into its own. Coming just a year after NTP-99, the act marks something of a watershed moment in the history of India telecom liberalization. It set the stage for several key events that have enabled the vigorous competition witnessed today. Some of these events include:

• The corporatization of the DOT and the creation of a new state-owned telecom company, Bharat Sanchar Nigam Ltd (BSNL), in 2000; • The opening up of India’s internal long-distance market in 2000, and the subsequent drop in long-distance rates as part of TRAI’s tariff rebalancing exercise;

• The termination of VSNL’s monopoly over international traffic in 2002, and the partial privatization of the company that same year, with the Tata group assuming a 25% stake and management control;

• The gradual easing of the original duopoly licensing policy, allowing a greater number of operators in each circle;

• The legalization, in 2002, of IP telephony (a move that many believe was held up due to lobbying by VSNL, which feared the consequences on its international monopoly); The introduction in 2003 of a Calling Party Pays (CPP) system for cell phones, despite considerable opposition (including litigation) by fixed operators;

• And, more generally, the commencement of more stringent interconnection regulation by TRAI, which has moved from an inter-operator “negotiations-based” approach (often used by the stronger

operator to negotiate ad infinitum) to a more rules-based approach.

Some Definitions in Telecommunications Infrastructure Schedule

Telecommunications infrastructure means any part of the infrastructure of a telecommunications network and includes any line, equipment, apparatus, tower, antenna, tunnel, duct, hole, pit or other structure used, or for use, in or in connection with a telecommunications network.

Telecommunications network means a system, or series of systems, that carries or is capable of carrying communications by means of guided and/ or unguided electromagnetic energy. (This adopts the Telecommunications Act 1997 definition).

Tower means a tower, pole, mast or similar structure used to supply a carriage service by means of Telecommunication .To assist clarification of definitions arising from the implementation of this Schedule, reference is also to be made to the following Commonwealth Government documents.

 Guidelines for the Management of Telecommunications Infrastructure June 1997

· Telecommunications Code of Practice 1997

· Telecommunications (Low-impact Facilities) Determination 1997.

Table 2 - Objectives & Performance Criteria

Objectives                                                          Performance Criteria

	Visual Amenity
	

	To minimise any detrimental impact upon the visual amenity of a locality by reducing prominence of

telecommunications

Infrastructure.
	The location of infrastructure is within existing utility corridors and sites and uses existing infrastructure, unless a need to do otherwise is demonstrated.

Aerial telecommunication lines or additional supporting structures are erected and operated in residential and commercial areas only where overhead cables operated by other utilities are in existence.

Best practice methods are used to reduce the visual impact of infrastructure or to conceal infrastructure within the surrounding natural or built environment.

Clearing for infrastructure corridors and facilities is minimised to limit visible prominence while responding to functional and safety requirements.

Infrastructure:

· avoids skyline positions (ie. where a structure would be seen in silhouette).

· crosses hills diagonal to the principal slope or

crosses at the low point of a saddle between hills; or

· is located around the base of hills or along the edge of existing clearings

unless a need to do otherwise is demonstrated.

Equipment housing and other visually intrusive infrastructure is screened or concealed from public areas.
The height of freestanding aerials, towers and masts is within the following limits:

· rural areas 60 meters

· industrial areas 45 meters

· commercial areas 40 meters

· residential areas 20 meters

Telecommunications infrastructure may only exceed specified height limits if:

· a pattern of infrastructure or vegetation above the specified height limit exists in a particular location; and

· it has no adverse impact on heritage or ecological values or visual amenity.

	To protect important public views such as vistas to significant public buildings,

streetscapes and heritage areas.
	Telecommunications infrastructure does not intrude into identified important public views or measures are taken to minimise intrusion.



	To avoid obstruction of private

views from the building line/

principal windows by

telecommunication lines.
	Placement of telecommunication lines avoids or minimises obstruction of private views.




	Residential Amenity
	

	To protect residential amenity
	Infrastructure servicing a network (facilities not requiring installation on an individual street basis) is not located in residential areas unless a need to do otherwise is demonstrated.


	Environmental Values
	

	To protect threatened species or species at risk of becoming a threatened species (as in Threatened Species

Protection Act 1995) and the habitats, ecological communities or places essential to their continuing existence.
	The proposed infrastructure does not adversely impact on identified threatened species or species at risk of becoming a threatened species.



	To protect areas  identified as having significant natural

values.


	The proposed infrastructure does not adversely affect areas identified as having significant natural values.



	To protect flora and fauna, habitats and ecological communities.
	The proposed infrastructure uses best practice environmental management to minimise harm to the environment.




	Land Stability
	

	To ensure that

telecommunications

infrastructure does not cause

land instability.


	Telecommunications infrastructure (including specific access routes) does not cause erosion or cause land instability during installation and operation.

Telecommunications infrastructure is not located in areas of known unstable land where the risk is identified as unacceptable for development of installation of infrastructure.


	Agricultural Land
	

	To protect the productive capacity and efficient farming

operations of agricultural land.
	Infrastructure installation and operation does not degrade or restrict the productive capacity of agricultural land.

Infrastructure is placed on property boundaries or fence lines (not including road alignment boundaries).




	Heritage Values
	

	To protect items,  places or areas identified as having

aboriginal, natural, cultural, or maritime heritage significance.
	Proposals for construction and operation of telecommunications infrastructure are approved by the Tasmanian Heritage Council in accordance with the requirements of the Historical Cultural Heritage Act 1995 and/ or are consistent with recommendations by the Aboriginal Heritage Section of DELM

	Access
	

	To ensure that

telecommunications

infrastructure does not impede movement of vehicular and other modes of transport.
	The location of aerial telecommunications infrastructure allows adequate clearance for vehicular traffic and will not pose a danger or encumbrance to other land users or aircraft.




1.4 - Checklist for Environmental Impact Report by Carriers
	
	[image: image1]
	[image: image2]

	
	Definition of Telecom Carriers

A telecom carrier is a company that is authorized by regulatory agencies to operate a telecommunications system. 


	
	


Table No 3 - Checklist for Environmental Impact Report by Carriers
	Item
	Comment

	1. Type of facility and

location.
	· Location of the facility (antenna and ground installation)

	2. Purpose and need for the proposed facility.
	· The need for the facility and its role within a network.

· The anticipated need for, and likely locations of, further installations to provide an overall appreciation of the impact.

· Liaison with other Carriers.

· The feasibility of co-location, & Sitting options & Installation option.

	3. Design
	· Design drawings of the facility: antenna(s), towers, ground installation, etc.

· Explain choice of structure.

· Details of adjacent land uses.

· Details of any adjacent structures.

· Details of access (roads, etc).

· Description of materials and finishes.

· Details of existing vegetation to be removed or damaged in the vicinity, including identification of any trees to be removed.

· Details of revegetation and site stabilisation.

· Arrangement for provision of power to site.

· Details of any external lighting.

	4. Description of the

physical environment and possible physical impacts.


	· Address potential impacts arising from the construction and maintenance of the facility, (eg. flora, fauna, noise, erosion and runoff control, construction of access and power supply, areas of special significance.

· Focus on aspects which are particular to the site.

· Details of measures to protect local environment (including flora and fauna) during construction (eg. erosion and runoff control, vehicle management, stockpiling and storage).

	5. EME
	· Projected EME levels for proposed sites.

	6. Visual Assessment


	· Assessment of the impact of the proposal in visual terms.

Refer to separate checklist.

	7. Social Issues (if

appropriate)
	· Discussion of community concerns.

· Impact on areas of special significance.

	8. Consultations
	· Details of consultations with the land owners/ occupants.

· Carriers must consult with owners before lodging application.

	9. Conclusion and

Recommendations


	· Summary of the relevant issues.

· Alternative technical and design options.

· Alternative locations including co-masting options.

· Discussion of cumulative impacts.

· Recommend actions to mitigate or minimise impacts.

· Justification of the proposal.

· Conclusions.

	10. Plans
	· Location Plan.

· Site Plan/ Landscape Plan.

· Design of facility (plan and elevations of antenna and ground installations).


Table 4: Visual Assessment Checklist
	1. Context


	· The visual catchment of the site (and installation).

· The elements that go to make up the landscape or townscape context, including slope, cover, colour, vegetation or built environment, and major features.

· The physical scale of the proposed telecommunications infrastructure.

· Presence of other antennas and vertical elements.

· Any special landscape value of the site.

· Cumulative impact of this and further antennas.

· Relationship to existing vegetation and the potential intrusiveness of the installation.

· Relationship to buildings/ structures.

	2. Siting


	· Height of the antenna in relation to the surrounding landform.

· Topographical features and natural vegetation.

· Impact on skyline or treeline.

· Distance from sensitive receptors.

	3. Appearance


	· Materials (particularly relevant for ground installations).

· Colour.

· Reflectivity.

· Design.

· Height.

· Antenna type and bulk.

· Plant and room.

· Proposed landscape work.

	4. Plans and photos


	· A plan is to be prepared indicating the view shed of the antenna, the location of any key viewing points. The scale of the plan will depend on the extent of visual impact.


1.5 Types of Telecom Companies in India

As described earlier in the Introduction part we have come across the different types of operators & Now we distinguish the different types of telecom Companies Operational In India & the details are as mentioned below:-

1. Operators (Described in the beginning)

2. Infrastructure Provisioning Companies (IP)

3. Entire Project Construction (EPC Model) 

4. Turnkey Service Provides (TSP Model)

We will be discussing the IP Model in Details from Chapter 2 onwards.

2.0 INFRASTRUCTURE POVISIONING (IP) COMPANY
2.1
 Introduction:

What is Telecom Infrastructure Provisioning?

Telecom Infrastructure Provisioning is nothing but the provisioning of Infra ready for radiation for Telecom service for different operators. India has the 2nd largest Telecom Subscribers India with China at the Top of the list. Pan India has the presence along with the dominant market share in the Landline Telephony, Cellular Mobile Telephony, Internet Services & Broad Band services.  All companies are utilizing Passive Telecom Infrastructure from Infrastructure Companies (IP1)/Licensed Telecom Service Provider or their subsidiaries on shared basis along with all related operations and maintenance activities in various locations of different Telecom circles.

Infrastructure Provider IP1 companies/Licensed Telecom Service Provider or their subsidiaries are providing the Telecom Infrastructure viz. Space, Tower, Gen Set and Associated Power Sub System etc. for augmenting Wireless Services across the Country.

The salient points are provided below. 

Scope of the work:

The Company shall be termed as “Infrastructure Provider” and the requirement & scope of the IP are mentioned as below:-

1. Providing the Tower, Pole, etc with the Mount Pole accessories.

2. DG/MSEB Supply for Power.

3. All Class A Material equipment with defined specification as per requirement of the Operator/Customer.

4. Shelter with AC supply.

5. Battery Bank with 48 V DC Supply.

6. Operation & Maintainance of the built Cell site.

7. Maintaining Zero Down Time for Mobile Operations.

8. Site Upgradation if required.

2.2  Provision of Infrastructure:
a) The Infrastructure Provider shall acquire the site (land) for building Passive Telecom Infrastructure, arrange for power connection along with the electrical sub meters, provide passive Telecom Infrastructure comprising of Towers, Tower accessories, shelter, Diesel Gen set, Air Conditioning system, Battery bank, DC Power Plant, 19” rack (open Frame), Electrical works, Electrical accessories. 

b) Provisioning of required civil works and getting all local approvals shall be the responsibilities of service provider.

c) It (Infrastructure Provider) shall undertake to get all the necessary site clearance from WPC including clearance from local bodies except for frequency authorization and antenna height clearance.
Operation & Maintenance aspects of Provided Passive Infrastructure:

a) Operation, Maintenance and House keeping of provided Telecom Infrastructure shall be the responsibility of Infrastructure Provider. It will be the responsibility of Infrastructure Provider to keep the Passive Telecom Infrastructure in operating condition with a specified DC Power uptime in Service Level Agreement.

b) The Infrastructure Provider shall be responsible for the watch and ward/security facility at the site.

Eligibility Criteria:


a) The Company should be a registered Company & incorporated under the Companies Act, 1956.

b) The bidder should be a licensed Infrastructure Provider Company (IP1 Category registered with DOT)/ Licensed Telecom Service Provider or their subsidiaries. 

c) The bidder should have at least six months experience of providing such services satisfactorily to any other Telecom operator OR should have at least 50 towers operational and functional as on date of the bid.

Eligibility cum Technical Compliance 

a. Certificate of Incorporation.

b. Articles & Memorandum of Association.

c. List of Directors of Board of the company including their names/address(s), DIN Nos. and  telephone numbers (Off. & Res.), Fax numbers, e-mail address etc with specimen signature  duly certified by the Company Secretary.

d. Name, address(s), Telephone numbers, e-mail address(s) etc. with specimen signature of authorised representative having Board resolution in favour of him/her including attestation of the signatures of the Authorized signatory/ Representative by the company’s bankers.

e. Partnership agreement between the bidding company and its partner, if any, clearly highlighting the scope of work for each.

f. Document in support of eligibility criteria defined in clause 3.0 above.

g. Company profile.

h. The company should provide State wise details of its existing Passive Telecom Infrastructure and proposed future plan for provisioning of Passive Telecom Infrastructure, in the following MS Excel format

	S. No.
	Circle name
	SSA Name
	Site Name 
	Site ID, if any
	Tower height
	Tower type
	Longitude 
	Latitude
	No. of tenancies
	Expected Tenancy for  BSNL
	Phone no. with STD code of site


i. The company should provide the technical capabilities and time frame by which the left out State/ Circle will be covered. 

j. Any other relevant information.

k. A Copy of the Master Share Agreement along with its all enclosures duly signed by the authorized representative acknowledging all the terms & conditions/unequivocal acceptance of terms and conditions.

2.3  TELECOM INFRASTRUCTURE INDUSTRY IN INDIA 
India is among the fastest growing mobile markets in the world: India, the second largest mobile market in the world, is also among the fastest growing mobile markets globally. The total number of mobile subscribers in India (i.e., the subscriber base) has increased from 6.4 million in March 2002 to around 350 million in December 2008, at a compounded annual growth rate (CAGR) of 81%, aided by a significant increase in network coverage and a continual decline in tariffs and handset prices 

Table No 5 - Percentage of Mobile Subscribers in World
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2.4 Competition set to intensify further with market liberalization

 The Indian mobile sector is an intensely competitive industry, featuring 10 mobile operators, of which four, namely Bharti Airtel Limited, Reliance Communications Limited, Vodafone Essar Limited and BSNL, together account for almost three-fourths of the entire mobile market share. This is also partly on account of the fact that these four operators have their presence in a larger number of circles as compared with other players. 

With licences being granted to some of the existing operators for new circles and also to new entrants, competition is expected to intensify further. 

[image: image4.emf]
Figure No 1- Market Share of mobile Subscribers

2.5  TYPES OF IP MODEL

In IP Type of Model Work we are having 2 types of systems as mentioned below:-

a) Pro-Active sites.

b) Anchor Based Sites.

Pro-Active sites.

A Pro-Active based site is nothing but the site is built as per the IP company’s RF survey & entire Cell site is constructed & then the same is offered to the operator/customer for ready for installation & radiate the cell site for the same for service & take care the Maintainance of the Cell site also.

Anchor Based Site

An Anchor based site is the site built as per the requirement & recommendation by the operator/customer & built the said Cell site & make the site ready for installation & radiate the cell site for the same for service take care the Maintainance of the Cell site also.
Passive infrastructure sharing (tower-sharing) gaining significance
Passive infrastructure being one of the most important components of a mobile network, the same has been a critical area of operations for telecom companies in the past. However, with increasing competition posing an urgent need for telecom companies to expand their coverage and sharpen their focus on core operations so that they can sustain and improve their market position, passive infrastructure has assumed the status of an independent industry during the past few years.

Figure No 2 – Constituents of Mobile Network
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Functioning of a Tower Infrastructure Company: 

A tower infrastructure company provides passive infrastructure on a sharing basis to telecom operators. 

The role of a tower infrastructure company may be summarised as follows: 

- Site planning, keeping in view the network rollout plans of prospective customers. 

- Site acquisition, including entering into long-term agreements with land owners. 

- Obtaining of necessary regulatory approvals. 

- Erection and commissioning of tower and allied equipment. 

- Provision of support services such as back-up power, air-conditioning and security. 

- Provision of turnkey solutions to telecom companies such as sourcing of equipment, 

  testing and maintenance. 
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Figure No-3 telecom tower Structure with key Components

Types of Towers –

Telecom towers are broadly classified on the basis of their placement as Ground-based and Roof-top. 

(i) Ground-Based Tower: Erected on the ground, ground-based towers (GBTs) are taller (typically 200 to 400 feet) and are mostly used in rural and semi-urban areas because of the easy availability of real-estate space there. GBTs involve a capital expenditure in the range of Rs. 2.4 to 2.8 million, depending on the height of the tower. 
(ii) Roof-Top Tower (RTT): Roof-top towers (RTTs), which are generally placed on the roofs of high-rise buildings, are shorter (than GBTs) and more common in urban and highly populated areas, where there is paucity of real-estate space. Typically, these involve a capital expenditure of Rs. 1.5 to 2 million. 

It is the height of a telecom tower that determines the number of antennas that can be accommodated, which in turn determines the capacity of the towers, apart from factors such as location and geographical conditions (wind speeds, type of terrain, etc.). Hence, typically, while GBTs can accommodate up to six tenants, RTTs can accommodate two to three tenants. 
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Figure No 4 -Snaps Of A Roof Top Tower & Ground Based Tower
2.6 Master Service Agreements 

 A tower infrastructure company normally enters into separate Master Service Agreements (MSAs) with its occupants/tenants. MSAs are signed between tower infrastructure companies and telecom operators (tenants), and clearly spell out the overall tower requirements of the tenants, the pricing terms, and other binding terms and conditions between the two parties. 

Broadly, an MSA specifies the following terms and conditions: 

Table No – 6  Terms & Conditions Between IP Company & Operator
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Tower Infrastructure Subsidiaries: In India, Bharti Airtel Limited, Reliance Communications Limited, and Tata Teleservices Limited have hived off their tower assets into separate tower infrastructure subsidiaries, namely Bharti Infratel Limited, Reliance Infratel Limited, and Wireless TT Infoservices Limited, respectively. Also Bharti Infratel Limited together with Vodafone Essar Limited and Idea Cellular Limited in a joint-venture agreement has created India’s largest tower infrastructure company – Indus Towers Limited, which has an estimated portfolio of around 85,000 towers. 

Table No 7 – Tower Portfolio’s of All operators.
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Independent Tower Infrastructure Companies:
Over the past few years, a number of ITICs have ventured into the domestic telecom tower industry. These include, among others, GTL Infrastructure Limited, Quippo Telecom Infrastructure Limited1, Essar Telecom Infrastructure Limited, Xcel Telecom Private Limited, Tower Vision India Private Limited, Aster Infrastructure Private Limited and TVS Interconnect Systems Limited.

Table No 8 – Tower portfolio’s of All IP Companies.
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2.7  Economics of the Model—Tower Infrastructure Companies 
The key points relating to the working of tower infrastructure companies are discussed in following bullet list. 

- High initial capital investments: On an average, while a roof-top tower involves a capital expenditure of Rs. 1.5 to 2 million; a ground-based tower requires a capital expenditure of Rs. 2.4 to 2.8 million. Given the high capital investments required in the business, tower companies are generally highly leveraged. 

- Stable and predictable cash flow business: Once a tower asset is rented out, it usually generates a stable and predictable cash flow in the form of tower rentals from occupants over the term of the MSA between the two parties. 

- Low working capital requirement: The tower business is also characterised by low working capital requirements, as most of the operating expenses (such as electricity and fuel and other variable operating expenses) are reimbursable by the tenants on actual basis. 
- High incremental profitability: The costs of operating a tower, particularly the ones borne by the tower company such as security and maintenance and ground rent, are largely fixed in nature. Thus each increment in tenancy is accompanied by a minimal increase in costs. This leads to a more than proportionate increase in profits for every increase in occupancy. 

Table No 9 – Tower Company’s Profitability with respect to sharing ratio
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Factors driving growth for passive infrastructure sharing: Apart from favourable industry prospects, there are several other factors too that drive increase in tower sharing, as discussed in the following bullet list. 

High usage and limited spectrum availability: India has one of the highest MoUs in the world, which increases the number of base tower stations (BTS) required to handle the same subscriber base. Thus while on an average, a GSM BTS can handle around 1,100 subscribers, in the case of high usage areas the figure can be as low as 600-700 subscribers, which means a larger number of cell sites would be required for the same area. Moreover, the country has the problem of spectrum scarcity, which increases the requirement of towers to maintain a reasonable level of service quality. 

Quality of service: In the past, domestic telecom operators competed largely on the pricing plank. However, as mobile tariffs in India are currently one of the lowest in the world, the scope for further tariff reduction is low. Given this fact, going forward, quality of service (QoS) would become the prime distinguishing factor among the competing companies. 
Enhancement of profitability: Tower sharing helps operators lower their operating costs and capital expenditure and thereby earn better margins and higher Return on Capital Employed (RoCE); the overall impact on Profit and Loss is also positive. Analysis suggests that there would be net annual cost savings for mobile operators if they opt to lease towers from a tower company rather than own them. 
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Table No 10 – Comparison of Owned v/s Leased Cell Sites

Entry of new players and expansion plans of existing operators: Recently, several regional operators such as Vodafone Essar Limited, Idea Cellular Limited, Aircel Cellular Limited and Shyam Telelink Limited (now Sistema Shyam Teleservices Limited) have received licences as well spectrum in new circles, which would enable them to become pan-India operators in the next one-two years. Also, new licences have been issued to players such as Unitech, Swan Telecom, and S Tel Limited. 
Shorter rollout time, a key necessity: As the domestic telecom industry is highly competitive, doing business may not be easy for the new entrants. Moreover, given that the incumbents already have the competitive advantages of widespread distribution networks, established brand names and strong subscriber base, shorter network-rollout time would be a critical success factor for the new entrants; a longer rollout time could mean loss of substantial market share to other operators. 
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Figure No 6 – Market Share of All IP Companies

2.9 List of Companies Shortlisted in India:
There are more than 128 registered license holders Companies in India that have obtained the Licensee of Infrastructure Provisioning.

Following are some of the shortlisted Companies in India:-

	Sr.No.
	NAME of FIRM
	Remarks

	1
	TVS ICS
	Short listed

	2
	TCIL
	Short listed

	3
	McCoy Developers Pvt Ltd
	Short listed

	4
	Jyoti Structures Limited
	Short listed

	5
	RailTel Corporation of India Limited
	Short listed

	6
	Telecom Tower and Infrastructure Pvt Limited
	Short listed

	7
	ICOMM Tele Limited
	Short listed

	8
	Ericsson India Pvt Ltd
	Short listed

	9
	SPANCO Telesystem and Solution Limited
	Short listed

	10
	ITI Limited
	Short listed

	11
	Quipo Telecom Infrastructure Limited
	Short listed

	12
	ASTER Teleservice Pvt Limited
	Short listed

	13
	ASTER Infrastructure Pvt Limited
	Short listed

	14
	NUTEK India Limited
	Short listed

	15
	GTL Infrastructure Limited
	Short listed

	16
	National Information Technology Ltd
	Short listed

	17
	Reliance Communication Infrastructure Limited
	Short listed

	18
	ACME Telepower Limited
	Short listed

	19
	ATC Tower Company of India Pvt Limited
	Short listed

	20
	INDUS Towers
	Short listed


Table No 11 – Listed IP Companies In India

2.10 Costing, Estimation, Manpower, Resources & Time span required.

Costing & Estimation:-Following are the parameters to be considered for calculating the costing for the construction of CELL site:-

1. Civil Work.

2. Electrical Work.

3. Tower Erection.

4. Supply & Installation of all Class A Material-Capex.

5. Overhead Charges –Opex.

  Now we will study the total site implementation with respect to costing,estimation,Manpower & resources required  the time span required for the same & following is the consolidated table showing all the details:-                 Table No 12 – Capex Cost for Cell Site

	Sr.No
	Description of Item
	Unit
	Cost Required

	1
	Tower Supply
	Per No.
	234,807.00

	2
	Shelter Supply
	Per No.
	152,368.00

	3
	AC Supply
	Per No.
	64,999.00

	4
	ACPDB Supply
	Per No.
	131,815.00

	5
	Power Plant Supply
	Per No.
	68,985.00

	6
	Battery Bank Supply
	Per No.
	93,336.00

	7
	Tower Erection
	Per No.
	83,915.00

	8
	Civil Work
	Per No.
	850,000.00

	9
	Electrical work
	Per No.
	170,000.00

	10
	Acquisition EB,MC,Legal vetting,etc
	Per No.
	500,000.00

	
	TOTAL COST Capex
	 
	2,350,225.00

	
	Consider Opex cost @ 12.5 %
	
	293,778.13

	
	Overall Cost for 1 cell site
	
	2,644,003.13


Note:- No operational & Maintenance cost is added in above figures.

Time Span & Manpower required:-

	Sr.No.
	Description of item
	Time Required
	Approx.Manpower reqd

	1
	For Pole Site
	6 days
	5 to 6

	2
	For  Roof  Based tower
	17 days
	8 to 10

	3
	For Ground Based Tower
	25 days
	12 to 16


       Table No- 13 a - Time Span & Manpower required for Cell Site

Details of the above Project Construction are as mentioned below:-

	Sr.No
	Description of Item
	Time required
	Manpower Required

	1
	Load Centre/Null Point from Customer
	1 day
	1

	2
	Submission of the proposal to customer for approval to built the site
	5 days
	2

	3
	Acquiring the said site after approval
	2 days
	1

	4
	Estimation & Costing of Site.
	1 day
	1

	5
	Structural Survey for RTT & SBC for GBT Site
	2 days
	2

	6
	Vendor deployment & Release the PO for the same
	2 days
	1

	7
	All Material Planning for site to be built
	1 day
	1

	8
	Site Survey, Material & manpower mobilisation
	2 days
	2

	9
	Line Out & excavation as per site condition
	1 day
	2

	10
	PCC
	1 day
	4

	11
	Steel Cutting & Steel Binding
	3 days
	5

	12
	Raft & 1 Lift Casting – Isolated & raft Foundation
	1 day
	6

	13
	Final Casting
	1 day
	4

	14
	Shelter & Dg Foundation
	3 days
	4

	15
	Tower Erection
	7 days
	8

	16
	Shelter & DG erection
	2 days
	2

	17
	Installation,Commissioning of all Class A & C Material
	3 days
	2

	18
	Compound Wall & Guard Room Construction
	7 days
	6

	19
	Site ready for Installation (RFI) for Customer
	2 days
	2


             Table No- 13 b - Time Span & Manpower required for Cell Site

3 Project Construction. 

Following are the activities planned for the construction of entire project right from site allotment to getting revenue from the existing site as mentioned below:-

3.1 Load Centre/Null Point from Customer 

Customer provides the requirement for the site to be proposed & built as per their needs for coverage or capacity site. The said site is then identified by the acquisition team & options are sent to the customer for approval in the mentioned format as below:-

	Sr.No.
	District
	Site Name
	IP Company
	Customer
	Given Null Point lat Longs
	Option-I
	Identified Lat longs

	
	
	
	
	
	Lat
	Long
	
	Lat
	Long


	Identified Owners Name
	 Address
	Building HT
	Contact Number
	Site Type 
	Rent 
	AMSL
	Nearest EB connection 
	NOC Limit,GP/NP/MC

	
	
	
	
	
	
	
	
	


	Existing Other Operator
	STATUS/ Any speicfic issue 
	Remarks
	Approval from Customer

	
	
	
	


3.2 Submission of the proposal to customer for approval to built the site 

After the above format is filled & sent to the customer the same is crosschecked by the Customers RF team & go ahead is provided for the acquisition of site with the owner. 

3.3 Acquiring the said site after approval

Following are the important points that are very specific as mentioned below:-

· Type of Agreement-Single owned, Multiple owned, Firm, Trust, etc.

· Duration of agreement – 15 years & extendable for 5 years for 2 terms ahead if owner is ready.

· Rental for the site owner to be closed-Varies from City to City.

· Escalation in rentals- 10% hike after 3 years or 15% after 5 years.

· Terms & conditions duly verified by both IP Company & owner & duly signed by Both Parties & getting the agreement registered.

· Site ready for construction.

3.4 Estimation & Costing of Site.

Before starting any project we have t prepare the estimates for the construction of the said project 7 so that there is actual clear idea for any additional cost. Following are the following estimates to be prepared as mentioned below:-

· Civil Estimate-For GBT & RTT site.

· Estimate for all electrical work for said site.

· Costing estimate for all material part for the site.

· Calculating all Capex of the site.

3.5 Structural Survey for RTT & SBC for GBT Site

After the estimation & Costing part is completed then physical activity on site is to be started & the initial stage of work is site survey for Structural check & SBC (Soil bearing capacity) to be checked by the structural consultants.

For RTT site – Structural survey is done, according the tower forces & weight of all material part & also taking into consideration all structural constraints the design for Civil foundation is provided by the structural consultant.

For GBT Site – Consultant makes a survey on the site & collects the soil sample for calculating the Soli Bearing capacity for the site. According to the SBC value the civil foundation drawing is issued by the structural consultant for execution of site. Now a day every company has prepared their own drawings for all GBT sites that are prepared & checked before execution of the same on field.

3.6 Vendor deployment & Release the PO for the same

After the drawing is ready the vendor for the site execution has to be done & PO (Purchase Order) or WO (Work order) has to be issued for the commencement of the said work & that has to be done before start of work.

3.7 All Material Planning for site to be built

For any project the material planning is the most important as without which the project cannot be done in specified speed & time. For this purpose there are the storing WH as per needs & requirement the materials are dumped & sent to site as & when required directly to site for the completion of site.

3.8 Site Survey, Material & manpower mobilisation 

For starting any project there has to be a site survey & proper study of Manpower & resources as this is an important aspect for any project completion. Usually in this process the vendor works out as he is well aware about the Material & manpower resources available in that specific area & accordingly plans their mobilisation part also. Some of the requirements are as mentioned below:-

· Excavator machinery.

· Steel.

· Raw material for concreting.

· Manpower for site execution.

· Other project resources for site execution.

3.9 Line Out & excavation as per site condition

Line out is done as per the drawings that are issued for execution of work under the supervision of the engineer incharge on site & excavation is done with the help of excavators machines, etc & same is made ready for further PCC work.

3.10 PCC

After excavation is completed as per drawing then dressing is done for the excavated pit & leveled properly for carrying out the PCC for the Foundation. There are changes in the grade as per site requirement & instruction from the engineer incharge & can vary from site to site.

3.11 Steel Cutting & Steel Binding

During the excavation part itself the steel is procured & sent to site along with the cutting & bending team on site. The cut & bent steel can be sent directly to site as we have already got the details of the steel required, but this can be done only in GBT sites only & in RTT at actual site measurements have to be taken as it can change from the consultant drawing to site condition.




3.12 Raft,  1 Lift Casting  & Final casting– Isolated & Raft Foundation

After the completion of steel cutting, Binding & fixing in position the same is verified by the engineer incharge & confirmation is given for the concreting of the foundations. The concreting is done in 3 stages as mentioned below:-

· Raft casting.

· 1 Lift casting.

· Final casting.

3.13 Shelter & DG Foundation

In The same way as per the drawings provided & as per instructions from the engineer incharge the shelter & DG foundation is done with respect to the orientation given in the layout.

3.14 Tower, Shelter & DG erection

After the completion of casting of all foundations as per the standards & specifications curing is done as per the norms provided. After curing is done the erection of Tower, Shelter & DG is done in the supervision of the engineer in incharge. Following are the time lines required for the completion of the erection as mentioned below:-

· Tower Erection – 5 to 7 days(As per tower height)

· Shelter erection – 2 days.

· DG Erection – 1 day.

3.15 Installation & Commissioning of all Class A & Class C Material

After the successful installation of all Class A & Class C Material as per the guidelines from the engineer incharge the commissioning part is taken care by the supplier & local team as per plan prepared for the completion of work in projected time span.

3.16 Compound Wall & Guard Room Construction

After the installation & erection of tower the balance completion of site is done. Following are the work that has to be carried out & time span required for the same as mentioned below:-

· Guard Room.(Not applicable for RTT sites)- 7 days.

· Compound Wall. (Not applicable for RTT sites)- 8 days.

3.17 Site ready for Installation (RFI) for Customer

After the entire site is ready from the IP company’s end the same is verified by the Operation & Maintainance team for the proper working of all the equipments & all Class A material so that there will be no problem for successful operations of the network of the customer. The site is verified by the customer before offering & same is then site is declared as Ready for Installation (RFI) of the site so that the network equipments & electronics for the site to be integrated.

3.18 Final Acceptance from Customer for Billing

After the successful checks & installation of all the electronic equipments & confirmation from the customer Operations & Maintainance team the Final Acceptance is taken from the customer for Bill & Invoicing part from the customer.

3.19 O & M of site

As telecom competition intensifies, telecom service products become increasingly varied and their prices keep falling. They tend to become ordinary commodities. How to expand their customer base, improve customer loyalty, raise their profitability, and reduce their CAPEX and OPEX is the great challenges telecom carriers face. On the other hand, new technologies and new services mushroom; the network architecture is increasingly complex; network O&M becomes more and more difficult in terms of technology and management. Under these circumstances, carriers have to invest heavily in network O&M. For getting the work done in proper manner the O & M is outsourced.

Key Points for Successful O&M Outsourcing 

O&M outsourcing helps carriers lower their cost and increase their core competence. Nonetheless, there are still some challenges towards carriers while they outsource their network O&M: 

· How to reach a common understanding throughout the company 

· How to maintain a sound financial position and create social benefits while ensuring ideal      outsourcing quality 

· How to surmount the barriers in industry control, labor laws and regulations and staff mentality   during the transfer of human resources 

· How to select appropriate outsourcing service providers and properly manage them 

· How to assess the quality of network operation and service 

· How to catch up with latest technologies, and ensure control over the network 

Operation Models of O&M Outsourcing 

Depending on the operation model of the outsourcing service provider, and the internal consideration from different carriers, the execution of O&M outsourcing is divided into three categories: 

· Outsource to single service provider: the carrier outsources the operation and maintenance of a specific network, possibly a multi-vendor network, to a single service provider. Figure 1 illustrates this model. In this model, the carrier deals with one service provider only, so the business interfaces are in a one-to-one basis and hence the management is easier. However, the outsourcing service provider usually needs to deal with a multi-vendor network. Therefore, it's difficult and impractical in coordination and management. 
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Figure No 7 O & M Outsource to single service provider

· Outsource to multiple service providers: the carrier outsources specific network O&M service to a number of service providers, and develops a subcontracting strategy as needed. For example, the carrier can distribute the service by region or by equipment provider. Figure 2 illustrates this model. In this model, the carrier has to deal with a number of outsourcing service providers. As a result, the business interfaces are varied, making it harder for management. On the other hand, the outsourcing service providers in this model are more likely to provide high-quality outsourcing service within their competent area. 
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      Figure No 8  O & M Outsource to Multiple service providers

· Outsource to service provider offering secondary vendor management: one outsourcing service provider serves as the primary provider with other outsourcing service providers as secondary providers. The primary provider serves as the sole liaison for the entire O&M outsourcing service. In addition to the maintenance of the specific network, this provider should also manage and supervise services provided by other outsourcing service providers on behalf of the carrier. 
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Figure No 9-O & M Outsource to service provider to secondary vendor management
	3.20 Security / Guard at site

For every infrastructure developed has to be made secured & taken care for so for this deployment of security or Guard as per norms & standards set between customer & the company providing the Infrastructure for operations.

3.21 Zero Down Time

· Mobilization of well equipped teams with all required equipment and skilled manpower on 24X7 format for fault identification & rectification 

· Test link attributes such as splice loss/link loss after the rectification of fault 

· Generating proper documentation in specified formats for the event in context of :
1. Break down maintenance record
      - Call registration
      - Fault rectification record
      - Call closure record
2. Down time and uptime analysis 

· Further the following records shall be submitted to customer on monthly basis
1. Internal records of the issue and consumption of spare parts, tools and consumables etc.
2. Regular MIS (Management Information System) reporting to the customer as per the agreed formats thereby analyzing to upbeat with the continual improvement of key aspects.

	3.22 Problems regarding O & M activities of site

There are various problems that are creating during the Operation & Maintainance work in every aspects of project work. Some of the problems that are created are as mentioned as below:-

· 24X7 access to the sites.

· Owner issues for site Upgradation.

· DG issues for working & making sound if there is no MSEB supply available.

· Issues with AC working & making some grinding noise.

· Issues with the neighbours for site installation.

· Issues with Municipals or local authorities regarding permission related issues of the cell site.

· Issues regarding rental part between co-owners in case of site agreement made with co-owners & issues creating later on.

· Issues regarding leakages due to tower foundation in case of RTT sites.

	

	

	

	

	

	 

3.24 Site Upgradation

As per the requirement of the sharing business there are needs of Upgradation of the equipments & infrastructure. Some of the Upgradation required for site as mentioned below:-

· Site Upgradation for placing of mount pole & antennas for other new operators coming for business. 

· DG set to be upgraded for Power output.

· New Shelter installation for placing new equipments.

· Battery bank Upgradation required for new customer DC supply.

· PIU & other electrical equipments for Upgradation for new customer of site.

· O & M Upgradation for all new operators.




4. Arbitration & Disaster Management.

Arbitration, a form of alternative dispute resolution (ADR), is a legal technique for the resolution of disputes outside the courts, wherein the parties to a dispute refer it to one or more persons (the "arbitrators", "arbiters" or "arbitral tribunal"), by whose decision (the "award") they agree to be bound. It is a settlement technique in which a third party reviews the case and imposes a decision that is legally binding for both sides. Other forms of ADR include mediation (a form of settlement negotiation facilitated by a neutral third party) and non-binding resolution by experts. It is more helpful, however, simply to classify arbitration as a form of binding dispute resolution, equivalent to litigation in the courts, and entirely distinct from the other forms of dispute resolution, such as negotiation, mediation, or determinations by experts, which are usually non-binding. Arbitration is most commonly used for the resolution of commercial disputes, particularly in the context of international commercial transactions. The use of arbitration is far more controversial in consumer and employment matters, where arbitration is not voluntary but is instead imposed on consumers or employees through fine-print contracts, denying individuals of their right to access the courts.

4.1 Any Litigation related to sites after operational

The major litigations related to telecom infrastructure are during the construction, Operation & Maintainance of the cell site. Following are some of the litigations related to telecom operations as mentioned below:-

· Litigations caused by Local Municipal Authorities.
· Litigations caused by Local MSEB Authorities.

· Litigations caused by Local Environmental Authorities.

· Litigations caused by Local Airport Authorities.

· Litigations caused by Local Politicians & their sub-ordinates.

· Litigations caused by Owners & Neighbours.

These are some of the litigations that can occur & many more related to telecom infrastructure are during the construction, Operation & Maintainance of the cell site.

Advantages and disadvantages of Arbitration
· Parties often seek to resolve their disputes through arbitration because of a number of perceived potential advantages over judicial proceedings:

· when the subject matter of the dispute is highly technical, arbitrators with an appropriate degree of expertise can be appointed (as one cannot "choose the judge" in litigation) 

· arbitration is often faster than litigation in court 

· arbitration can be cheaper and more flexible for businesses 

· arbitral proceedings and an arbitral award are generally non-public, and can be made confidential 

· in most legal systems, there are very limited avenues for appeal of an arbitral award 

Some of the disadvantages of arbitration can be that:

· arbitration agreements are sometimes contained in ancillary agreements, or in small print in other agreements, and consumers and employees sometimes do not know in advance that they have agreed to mandatory binding pre-dispute arbitration by purchasing a product or taking a job 

· if the arbitration is mandatory and binding, the parties waive their rights to access the courts and have a judge or jury decide the case 

· in some arbitration agreements, the parties are required to pay for the arbitrators, which adds an additional layer of legal cost that can be prohibitive, especially in small consumer disputes 

· in some arbitration agreements and systems, the recovery of attorneys' fees is unavailable, making it difficult or impossible for consumers or employees to get legal representation; however most arbitration codes and agreements provide for the same relief that could be granted in court 

· if the arbitrator or the arbitration forum depends on the corporation for repeat business, there may be an inherent incentive to rule against the consumer or employee 

· there are very limited avenues for appeal, which means that an erroneous decision cannot be easily overturned 

· although usually thought to be speedier, when there are multiple arbitrators on the panel, juggling their schedules for hearing dates in long cases can lead to delays 

· in some legal systems, arbitral awards have fewer enforcement remedies than judgments; although in the United States, arbitration awards are enforced in the same manner as court judgments and have the same effect 

· unlike court judgments, arbitration awards themselves are not directly enforceable. A party seeking to enforce an arbitration award must resort to judicial remedies, called an action to "confirm" an award 

· although grounds for attacking an arbitration award in court are limited, efforts to confirm the award can be fiercely fought, thus necessitating huge legal expenses that negate the perceived economic incentive to arbitrate the dispute in the first place. 

4.2 Conflict Management

Conflict is when two or more values, perspectives and opinions are contradictory in nature and haven't been aligned or agreed about yet, including:


1. Within yourself when you're not living according to your values;
2. When your values and perspectives are threatened; or
3. Discomfort from fear of the unknown or from lack of fulfillment.

Conflict is inevitable and often good, for example, good teams always go through a "form, storm, norm and perform" period. Getting the most out of diversity means often-contradictory values, perspectives and opinions.

Conflict is often needed. It:


1. Helps to raise and address problems.
2. Energizes work to be on the most appropriate issues.
3. Helps people "be real", for example, it motivates them to participate. 
4. Helps people learn how to recognize and benefit from their differences.
Conflict is not the same as discomfort. The conflict isn't the problem - it is when conflict is poorly managed that is the problem. 

Conflict is a problem when it:

1. Hampers productivity.
2. Lowers morale.
3. Causes more and continued conflicts.
4. Causes inappropriate behaviors.

Types of Managerial Actions that Cause Workplace Conflicts 

1. Poor communications
a. Employees experience continuing surprises, they aren't informed of new 
    decisions, programs, etc. 
b. Employees don't understand reasons for decisions, they aren't involved in 
    decision-making.
c. As a result, employees trust the "rumor mill" more than management. 

2. The alignment or the amount of resources is insufficient. There is:
a. Disagreement about "who does what".
b. Stress from working with inadequate resources.

3. "Personal chemistry", including conflicting values or actions among managers and employees-
a. Strong personal natures don't match.
b. We often don't like in others what we don't like in ourselves.

4. Leadership problems, including inconsistent, missing, too-strong or uninformed leadership (at any level in the organization), evidenced by:
a. Avoiding conflict, "passing the buck" with little follow-through on decisions.
b. Employees see the same continued issues in the workplace. 
c. Supervisors don't understand the jobs of their subordinates.

Key Managerial Actions / Structures to Minimize Conflicts

1. Regularly review job descriptions. Get your employee's input to them. Write down and date job descriptions.

2. Intentionally build relationships with all subordinates.
3. Get regular, written status reports.

4. Conduct basic training

5. Develop procedures for routine tasks and include the employees' input.
6. Regularly hold management meetings, for example, every month, to communicate new initiatives and         status of current programs.
7. Consider an anonymous suggestion box in which employees can provide suggestions.

4.3 Disaster Management.

Introduction

Indian sub-continent has experienced a number of natural disaster & calamities like earthquake, cyclone, flood, drought, famine, fire etc. causing loss of life, damage to property & disruption of essential services like failure of telecommunication, interruption in electricity & water supply, disruption of transportation, loss in agriculture fields etc. The maintenance of essential services such as telecommunication is required for overall disaster management including search and rescue and thus Telecom services may be termed as the life-line of all such operations. As disaster may occur suddenly with or without warning, disaster prevention is better than disaster response because it will be difficult even for the best measures to replace disaster preparedness, and even the highest level of preparedness will never cover all aspects of disaster response.


Objectives

i) The measures have been prepared keeping in view specifically the effects of earthquake & cyclone on telecom buildings & towers. However, suitable resistant measures for other natural calamities/disasters have also been incorporated in this chapter wherever found appropriate.

ii) The earthquake is a pseudo force that depends on the inertia of structure & hence related with the weight of the structure. In case of buildings, earthquake forces are more predominant than wind forces. The objective of the earth quake resistant measures is to ensure, as far as possible, that structures are able to respond without structural damage to earth quake shocks of moderate intensities and without total collapse to earth quake shocks of heavy intensities.

iii) The tower is a skeleton structure, that is light in weight as compared to buildings, and hence effect of earthquake force is insignificant on tower. Wind forces, which act on the projected elevation of the tower, become the dominant force for the design. Thus, the tower should be designed to withstand the effects of high wind velocities and cyclones.

The following have been discussed in this chapter:

i) New Buildings

ii) Rented Buildings

iii) Existing buildings/Structures

iv) Towers

Scope

This document deals with the telecommunication aspects of the Disaster Management, that include telecom equipment & services as well as telecom infrastructure such as Telecom equipment buildings and towers. It is understood that “disaster resistant” telecom infrastructure is a pre-requisite to withstand the effect of such disaster for providing uninterrupted telecom services.

The following factors, vital for the management of telecom services during disaster, are considered in the present Standard:

(i) advance preparedness, availability of equipment, administrative actions, drill, preparedness of staff to spring into actions and coordination with other agencies etc.;

(ii) availability of redundancy in the communication network system so that if one network fails, the alternate will be available;

(iii) role of wireless, satellite / radio connectivity with the key functionaries in the event of disaster;

(iv) suitable resistant measures for the telecom infrastructure such as telecom buildings and towers, which include design as well as maintenance aspects.

Definitions

For the purpose of the present document, the following definitions shall be applicable:

Disaster: Disaster is a serious disruption of the functioning of society, posing a significant, widespread threat to human life, health, property and/or the environment, whether caused by accident, nature or human activity and whether developing suddenly or as a result of complex, long term processes.

Disaster mitigation: Disaster mitigation means measures designed to prevent, predict, prepare for , respond to, monitor and/ or mitigate the impact of disaster.

Public Protection Communications: It is the Communications used by responsible agencies and organizations dealing with maintenance of law and order, safety of life and property, and emergency situations.

Disaster Relief Communications: It is the Communications used by agencies and organizations dealing with a serious disruption of the functioning of society, posing a significant, widespread threat to human life, health, property or the environment, whether caused by accident, nature and human activity, and whether developing suddenly or as the complex, long term processes.

Classification of Disaster

Indian Sub continent is highly vulnerable to natural disaster and calamities due to unique and widely varying geographical, and environmental conditions. Different types of disaster strike at different part of country with varying intensity. All such disaster disrupt the infrastructure and as a result, the telecom services may be affected and in extreme cases, even may remain interrupted for a long time. The disaster, affecting telecommunication network, can be broadly divided into three categories:

• Wide spread disaster

• Local disaster

• Manmade disaster

Impact of Disaster

All disaster have great impact on telecommunication supply and demand by creating additional temporary needs at a time of reduced availability and overload of the permanent networks. In such situations, the operating agencies have not only to make best use of available telecommunication networks but may have to build up additional capacity.

The impact of disaster on telecommunication infrastructure is manifold, e.g. the buildings collapse, power supply gets disrupted, roads are blocked, fire breaks out, telephone exchanges get overloaded, towers get twisted, cables get washed away etc.

Telecom technology for Disaster Management: Key Considerations

For playing an effective role in the disaster management, the following considerations are of vital importance for the use of telecommunication technology:

・ When disaster events occur, getting the best out of high technology based telecommunication systems and infrastructure requires national, regional and international cooperation.

・ The disaster mitigation communication is required in support of measures to deal with emergency situation of disaster where resources or expertise are required beyond those available from public safety service where the extent and duration of the event are unknown.

・ Disaster relief telecommunication network system should enable smooth information transmission among the central government, state government, disaster prevention related agencies, local municipal entities, and hospitals, schools and other public institutions.

・ Systems for emergency warning and disaster relief need to make use of existing telecommunication and radio communication systems as well as new applications of existing broadcasting, amateur, mobile, satellite and fixed services in setting up warning systems and to provide information response systems.

・ Responses to large disaster events are likely to involve a large number of relief agencies and relief teams which create severe pressure on requirements for interoperability and cooperation including frequency coordination of radio communication systems.

・ As interoperability of radio communication services is of fundamental importance for efficient and effective disaster relief operations, Harmonised frequency use has been identified as one approach that leads to improved interoperability.

Technological Options during Disaster

In the event of disaster, the most urgent need is restoration within minimum time. The restoration of telecommunication is divided into three categories viz. emergency solution, restoration period solution and permanent solution. The wide spread disaster like cyclone, earth quake, drought epidemic etc are to be attended to on large scale. In case of cyclone, earth quake etc. total failure of communication links may occur. There is destruction of human lives and property. In this case emergency telecommunication is a prerequisite for carrying out rescue and relief work, information broadcasting, collection of needed material/data, contacting different agencies such as police, administration, medical facilities etc. Occurrence of such disaster need the communication contact immediately. The emergency communication is possible by:

- Satellite telephone e.g. Inmarsat Telephone

- Amateur Radio

- VSAT service in disaster area

- PMRTS (Public Mobile Radio Trunk Service) namely Radio Taxi service

- Van containing Mobile equipment such as WLL, GSM, etc. along with transmission system and switching equipment Satellite telephones work using direct Satellite connectivity. The same shall be used for communication during disaster. All State/ Circle telecom Heads and district heads should be provided with at least (say) five and three satellite telephones respectively. The state administration should also have satellite telephones.

Through MOU, agreement and mutual understanding, the amateur radio clubs shall be made a part of disaster management programme. This will facilitate to immediately use their facilities in an effective manner without waiting for any further coordination. A telephone directory of Amateur Radio HAM operators should be prepared by DoT and made available up to district level. Services of VSAT networks, configured for closed user group (CUG) operation could also be made use of a PABX, which could be connected to PSTN network using VSAT in disaster area.

5. Case Study.

For explaining the total topic now we will under going a case study & we can get a clear idea about management of Infrastructure Provisioning companies of Telecom. For this the case study is divided into following points as mentioned below:-

5.1 Site Introduction & Details

We will take a case Study of GBT site at Satara & following are the site details as per table below:-

	Operator
	Site Code Xcel
	Site Name
	Site Address
	Dist
	Tower Type
	Prop Twr Ht
	Tower Design

	TTML
	MH/ST/TT/0217
	Koparde
	Mr.Tanaji N.Kadam,Gat No.424,Koparde Tal-Satara Dist Satara,Mbl-9881990541.
	Satara
	GBT
	50
	XCEL

	Site Order Date
	Present Site Status
	Vendor Name Acqusition
	Structural Consultant
	Vendor Name EB Liasioning
	Civil Contractor 
	Electrical Vendor
	Site Incharge Name

	24/Sep/08
	RFI
	Om Enterprises
	Technovision
	Shri Swami Samarath 
	Gayatri Constructions
	Raviraj Electricals
	Rajkiran


5.2 Site Execution 

Structural Survey for RTT & SBC survey  for GBT Site.
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Figure No 10 – Site Survey for SBC Sampling

· Vendor deployment & Release the PO for the same

· All Material Planning for site to be built

· Site Survey, Material & manpower mobilisation 

· Line Out & excavation as per site condition
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Figure No 11 – Line Out & Excavation of Site

· PCC
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Figure No 12 – PCC of Site

· Steel Cutting & Steel Binding
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Figure No 13 – Steel Cutting & Binding Of Site

· Raft & 1 Lift Casting – Isolated & raft Foundation
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Figure No 14 – Raft & 1 Lift casting of site.

· Final Casting
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Figure No 15 – Final Casting of site

· Shelter & DG Foundation
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Figure No 16 – Shelter & DG Foundation

· Shelter & DG erection

[image: image25.jpg]



Figure No 17 – Shelter & DG Installation

· Installation & Commissioning of all Class A & C Material
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Figure No – 18 Installation & Commission of All Class A material

· Compound Wall & Guard Room Construction

[image: image27.jpg]



[image: image28.jpg]



Figure No 19 – Guard Room & Compound Wall

· Site ready for Installation (RFI) for Customer
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Figure No 20 – Site Ready for Installation (RFI)

5.3  Site Folder & Documentation.

· Service Order - Copy   

· Site Agreement – Copy
· Legal Opinion - Copy 

· Municipal Clearance - Copy 

· DGPUC - Copy 

· Electrical Inspectorate - Copy 

· Commercial Power Documents 
· SACFA Clearance
· RFI Declared & Accepted by Customer Certificate       

· Tower Design 
· Manufacturer
·  Foundation Design Used 
· Soil Test Report/Structural Stability Report, Foundation Design certification
· Site Pour Card, Pre-Concreting, During Concreting, Post Concreting Checklist      

· QA Documents 
· Site Spec Sheet (Tech Specs, Make, Model, Vendor for All Class A Items)       

· Installation & Commissioning Reports of Class A Items Installed       

· Manuals & Warranty Reports       

· As-Built Drawings 
· Site Location 
· Site Layout  
· Elevation  
· Sectional Views of Shelter 
· Earthing Distribution  
· Electrical Layout  
· Single Line wiring Diagrams 

5.4 Cost Implementation

	Consider 50m GBT site
	
	

	Sr.No
	Description of Item
	Unit
	Cost Required

	1
	Tower Supply
	Per No.
	234,807.00

	2
	Shelter Supply
	Per No.
	152,368.00

	3
	AC Supply
	Per No.
	64,999.00

	4
	ACPDB Supply
	Per No.
	131,815.00

	5
	Power Plant Supply
	Per No.
	68,985.00

	6
	Battery Bank Supply
	Per No.
	93,336.00

	7
	Tower Erection
	Per No.
	83,915.00

	8
	Civil Work
	Per No.
	850,000.00

	9
	Electrical work
	Per No.
	170,000.00

	10
	Acquisition EB,MC,Legal vetting,etc
	Per No.
	500,000.00

	
	TOTAL COST Capex
	
	2,350,225.00

	
	Consider Opex cost @ 12.5 %
	
	       293,778.13 

	
	Total Overall Cost for 1 cell site
	
	    2,644,003.13 


Note:- No operational & Maintenance cost is added in above figures 

Table No 14 – Costing of 50m GBT site

5.6 As- Built Drawing

· Site Location 
· Site Layout  
· Elevation  
· Sectional Views of Shelter 
· Earthing Distribution  
· Electrical Layout  
· Single Line wiring Diagrams 

5.7 Time & Manpower Required for each Activities

	Sr.No
	Description of Item
	Time required
	Manpower Required

	1
	Load Centre/Null Point from Customer
	1 day
	1

	2
	Submission of the proposal to customer for approval to built the site
	5 days
	2

	3
	Acquiring the said site after approval
	2 days
	1

	4
	Estimation & Costing of Site.
	1 day
	1

	5
	Structural Survey for RTT & SBC for GBT Site
	2 days
	2

	6
	Vendor deployment & Release the PO for the same
	2 days
	1

	7
	All Material Planning for site to be built
	1 day
	1

	8
	Site Survey, Material & manpower mobilisation
	2 days
	2

	9
	Line Out & excavation as per site condition
	1 day
	2

	10
	PCC
	1 day
	4

	11
	Steel Cutting & Steel Binding
	3 days
	5

	12
	Raft & 1 Lift Casting – Isolated & raft Foundation
	1 day
	6

	13
	Final Casting
	1 day
	4

	14
	Shelter & Dg Foundation
	3 days
	4

	15
	Tower Erection
	7 days
	8

	16
	Shelter & DG erection
	2 days
	2

	17
	Installation, Commissioning of all Class A & C Material
	3 days
	2

	18
	Compound Wall & Guard Room Construction
	7 days
	6

	19
	Site ready for Installation (RFI) for Customer
	2 days
	2


Table No 15 – Project Duration & Manpower

5.8 Operations & Maintainance

Carried out by IP Company itself & have achieved the almost 99.96% of site integration.

Case Study of Legal Arbitration:-

Site Name – Talegaon MIDC, Pune.

Issue – Building permission not obtained by owner due to which permission for Tower is pending.

Clearity – 

· Owner has provided the said site belonging to MIDC & given on 99 years lease by MIDC to owner & in floriculture Zone area.

· Owner has constructed the G+1 Building & has only applied for building permission to MIDC but did not get the Permission for the same.

· Now MIDC officials are demanding the removal of Tower & then they will issue the permission to the said building & when  apply they are going vice-versa to bring the building permission & then they will issue the permission for tower.

· Owner is restricting the access as the MIDC officials have sent legal notice for the removal of tower & permission of the existing building 7 tax payment to MIDC is also pending.

Actions Taken by Owner

· Owner has send a legal notice to Tower IP company regarding removal of tower as without which he is unable to get the Building permission from MIDC.

· Owner is insisting for increasing the rental part as the tax in the floriculture zone has been increased by MIDC.

· Owner is asking additional rental for sharing of other operators on existing site(which cannot be done as this sharing is already mentioned in the agreement made by the owner & IP company)

· Owner has stopped the access & all Maintainance activities of said site.

· Owner is ready for the removal of tower but the agreement locking  period is 15 years. 

Actions taken by IP company

· IP Company has replied the Legal notice of owner & sent a notice from their side against the Owner.

· IP Company is insisting the Owner to provide the building permission & then they will obtain the NOC from MIDC.

· IP Company is also ready for settlement out of the way with the MIDC & the Owner if this in a limited way & if the Owner is also contributing. 

WAYOUT FROM THIS ISSUE

· Compromising out of the way with MIDC for obtaining the permission of Building as well as Tower.

· Both Owner & IP Company can go through legal method that will be hampering both of them.

· Manage the MIDC officials out of the way.

· IP Company has to search a new legal option for relocation of the existing site in order to stop the inconvenience.

· Case a file against the Owner for not providing the documents & Vice versa with IP Company & wait for the result through Court.

6. Conclusion.

There is overwhelming support from all users & subscribers in entire world & technology is a big boost for the growing infrastructure in the country & will continue as a permanent feature of World’s telecommunication services. This has impacted positively on the lives if its users. The service, after so many years of operation, is still in its infancy. It is still under utilised relative to the potential user base and more education is required of users and potential users of the benefits of the service. Well targeted outreach programmes will improve awareness over time.

Several recommendations to refine and enhance the service & according to a survey approximately one in three of the survey participants wanted an aspect of the service changed to make the service work better for them, with the three most mentioned options being:

· Advancement in technology.
· Development of Any nation depends on Communication & its technology advancements.
· Faster connection (and also quicker reply/response), 
· Clearer instructions to understand how to use, 
· Mere features and options.
· More Network coverage to be covered.
· Rural development more necessary as urban part has been taken care off.
· Every IP Company should take care about the arbitration & legal part before working on any sites so that there are no further issues in future.
· Every Tower should be properly designed for every disaster factor & should make frequent checks on the stability in order to avoid any mishaps during disaster.
For every country’s development the important part is the communication & its advancement in its technology. So this will surely have a great impact on the developing countries like India & make a mark on the entire World.
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