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<This chapter is designed to provide the student with

OBJECTIVES:

Upon completion of this chapter the student will be able to:

· list four important aspects to consider when deciding on leasing or buying transmission capacity
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The most common selection of media is to use fiber in the backbone network and fiber also from the BSC to a

number of PC’s (Point of Concentrations). From the PC’s in most cases the transmission is carried over

microwave links. Another common approach is to order leased lines (LL) between the BSCs and the BTSs and

also between BSCs and MSCs. In the case of leased lines the transmission engineer does not have to bather

about the media selection but the capacity and performance requirements must be specified to the LL-provider.

There are many ways to implement a transmission network. Regarding the choice of media it must be decided from case to case. Different media have different characteristics. Three alternative media will be presented below.

RADIO RELAY LINKS 

Today, digital radio relay equipment, suitable for a mobile network, are available at the market. The transmission capacities for the low and medium capacity systems are in the range from 2 Mbps up to 34 Mbps. High capacity systems are available up to 4 x 155 Mbps and are in most cases available in both PDH as well as in SDH. The working frequency of the digital radio will set an upper limit of themaximum hop distance and will therefore determine the number of repeatersneeded for a certain distance. Special long haul radios are available atworking frequencies from 2 GHz and above. Typically distances between repeaters are 40 km in the subtropic areas. These systems are best suited for use in the backbone network. In the access network, working with shorter distances, the working frequencies are available from 15 GHz and above. The performance and the reliability of the systems will depend on local parameters such as rain, terrain etc. A proper dimensioning of the system, setting performance and reliability as main parameters, is therefore important. Radio relay systems are installed quickly provided the civil works, such as buildings and towers, are finished in advance. Often it is possible to locate the radio relay equipment at an ordinary BTS site, thus keeping the overall costs down. Radio relay links are well suited as a medium for the transmission network since they provide:

· High performance

· High reliability

· Flexible haul distances

· Fast installation lead-times

FIBRE 

Fibre as transmission media provides the network operator with great flexibility since it allows for broad band transmission at very high capacities, up to STM 16 (2.5 Gbps) is commercially available. The investment in fibreinfrastructure can be viewed as future-proof since it allows for easy capacity upgrading. The fibre can be deployed either in the ground or hanging in the air1. The installation lead-times are very much dependent on the existing infrastructure as well as the local terrain. The performance and reliability will depend on the chosen equipment but are generally well prepared to meet the specific requirements. Furthermore, the attenuation in the fibre, which is hardware dependent, will determine the number of repeaters needed for a certain distance. The distances between repeaters are in the same range as for the digital radio relay links. Fibre is suitable in a backbone transmission network when the following conditions apply:

· A need for very high capacity

· A future-proof system in terms of capacity is needed

LEASED LINES

There is always a possibility to lease lines from a fixed-line-operator. The options and fees are of course very dependent on local conditions. Typically the costs are linearly related to factors such as capacity and distance. Leased lines are an excellent way to secure an almost instantaneous installation of trunk lines, provided that the fixed lines exist. There are two important things that are worth bearing in mind if leased lines are about to be used. 

· Reliability and performance - As was stated earlier, reliability and performance are selling arguments when it comes to mobile services. If one chooses leased lines as an alternative for backbone transmission, it is of utmost importance to be sure of the actual performance of the specific lines to be leased.

· Control - One of the drawbacks with leased lines is that the mobile operator is no longer in full control of his entire network. He is actually dependent on the fixed-line-operator and his responsiveness to capacity provision, maintenance due to faults etc.
Buy or lease ?

HEADING 2

[image: image9.wmf]2. Roll out speed

Aspects to consider:

l

Implementation time when buying media.

MW: Fast

Fiber: Medium

Copper: Slow

l

Leased line availability

Will the leased line connection be available at the right place 

and 

at the right time? Can become a bottle neck.
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Aspects to consider:

l

What impact will the leased line connection quality have on the 

Quality of Service offered to the end user?

l

If the leased line is based on copper pair cable: Are the pairs 

free 

of loading coils (not compatible with digital systems), is the 

connection free of split pairs, and so on?

l

Are the lines free of excessive noise and cross

-

talk (e.g. caused 

by impulsive noise, electric traction, pumping stations, electri

cal 

fences, bad balance, etc.)?

l

What quality can be guaranteed?

l

What happens if the quality is not achieved? Penalty, 

reimbursement?
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l

How much attenuation can be expected at different frequencies?

l

What are the spectral characteristics of other services that cou

ld 

be carried over the same connection and which could cause 

cross

-

talk?
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Aspects to consider:

l

How can the operator prove that a fault is in the leased line 

connection and not in its own equipment?

l

How can the operator perform its own line test?

l

How can the operator monitor the quality level?

l

If there is a fault in the leased line connection: What conditio

ns 

apply to repair? Within what time frame should the leased line 

provider fix the problem? What happens if it is not fixed within

the limit? What exactly does “fixing the problem” mean? For 

instance, is a temporary solution acceptable?
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l

Who is responsible for the management of any terminal 

equipment?

l

How fast can network re

-

configurations be implemented?

l

Can extra capacity easily be added?
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Key concepts:

l

Leased Line Types

l

Price Components

l

Connection Types

Tariff systems differ from country to country and between

leased line providers.
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Charged once at order/delivery

l
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Charged every quarter

Consists of fixed prices or a sum of fixed and

variable kilometer based prices
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> 3 km
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Connection Types (example)
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In an urban area the leased line price is commonly more

or less independent of the distance. As a result the topology

for the leased line network in a city is usually a star topology

. 
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Traffic from several RBSs is groomed at hub points

before being sent a longer distance using leased line.
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Example, Leased Line
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Net Present Value (NPV) Method

Calculates the net present value of an investment by using a

discount rate and a series of future payments and income.

Example, Microwave

Example, Leased Line

NPV = 81 172

NPV = 114 031

(10 years,

(10 years,

15 % interest rate)

15 % interest rate)
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