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(54) A method of providing a communications link

(57) The present invention relates to a method of pro-
viding a communications link in a mobile communications
network, the method operating in a system comprising a
processing device having memory; a base transceiver
station; and an antenna mounting structure having an
antenna and antenna system controller mounted there-
on, the antenna being connected to the antenna system
controller; wherein the steps of the method comprise

identifying a communications link path between the an-
tenna system controller and base transceiver station; and
installing a cable construction comprising a fixed length
jumper cable, a fixed length tail cable and a feeder cable
assembly along the communications link path so as to
form a communications link between the antenna and
the base transceiver station. The use of a feeder cable
assembly allows for optimisation of the cable features
used therein.
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Description

[0001] The present invention relates to a method of
providing a communications link in a mobile communi-
cations network, the method operating in a system com-
prising a processing device having memory; a base
transceiver station; and an antenna mounting structure
having an antenna and antenna system controller mount-
ed thereon, the antenna being connected to the antenna
system controller; wherein the steps of the method com-
prise identifying a communications link path between the
antenna system controller and base transceiver station;
and installing a cable construction comprising a fixed
length jumper cable, a fixed length tail cable and a feeder
cable assembly along the communications link path so
as to form a communications link between the antenna
and the base transceiver station.
[0002] The installation of the radio frequency equip-
ment used in mobile communications network generally
involves the installation of an antenna on an elevated
antenna support structure such as a tower or building.
The antenna is connected to an Antenna System Con-
troller (ASC) which is also mounted on the antenna sup-
port structure. The ASC is then connected to the Base
Transceiver Station (BTS) which is used to generate and
manage the radio frequency signals passing through the
antenna. Ideally, BTS is located as close to the antenna
support structure as possible, however, for a number of
reasons, including the size of the BTS unit, the BTS will
generally be some distance from the antenna support
structure, for example, in the range of 20 m to 100 m.
The ASC is connected to the BTS by a cable construction
comprising a jumper cable coming from the ASC, a feeder
cable connected to the jumper cable and a tail cable con-
necting the feeder cable to the BTS. There are a number
of different cable types available for use as the feeder
cable and each have different characteristics relating to
weight, loss, cost etc.
[0003] The installation of the communications link be-
tween antenna and BTS is therefore complicated by the
choice of the best cable type for use as a feeder cable.
For example, the feeder cable will be partially supported
by the antenna support structure, therefore the weight of
the selected feeder cable will be relevant to the type of
antenna support structure that may be used. If it is nec-
essary to increase the weight bearing load of the antenna
support structure because of the weight of the feeder
cable, the cost of the communications link project is in-
creased. Furthermore, there may be additional weight-
related aspects for further support members used on the
path between the ASC and the BTS, wherein heavier
cables may again increase the weight-bearing require-
ments, and consequently the cost of such support mem-
bers.
[0004] It is an object therefore of the present invention
to provide a method that overcomes at least some of the
above-mentioned problems.

STATEMENTS OF INVENTION

[0005] According to the invention there is provided a
method of providing a communications link in a mobile
communications network, the method operating in a sys-
tem comprising a processing device having memory; a
base transceiver station; and an antenna mounting struc-
ture having an antenna and antenna system controller
mounted thereon, the antenna being connected to the
antenna system controller; wherein the steps of the meth-
od comprise

(a) identifying a communications link path between
the antenna system controller and base transceiver
station;

(b) installing a cable construction comprising a fixed
length jumper cable, a fixed length tail cable and a
feeder cable assembly along the communications
link path so as to form a communications link be-
tween the antenna and the base transceiver station;
characterised in that
the method comprises the steps of initial step of

(c) storing a database of components suitable for
use in a feeder cable assembly in memory, wherein
the components comprise at least one connector
type and a plurality of cable types, and the database
comprises at least a loss value for the at least one
connector type and at least a preference value and
loss per unit length value for each cable type, where-
in the preference value for the cable types is as-
signed based on at least the weight per unit length
of the cable type;
wherein the method comprises the intermediate
steps of

(d) receiving a particular communications link spec-
ification and storing it in memory, the particular com-
munications link specification comprising a minimum
loss value;

(e) measuring the length of the communications link
path and storing it in memory;

(f) the processing unit calculating the length of the
feeder cable assembly required to form, in combina-
tion with the fixed length jumper cable and fixed
length tail cable, the communications link along the
communications link path;

(g) the processing unit calculating the loss of the fixed
length jumper cable and fixed length tail cable and
thereby calculating the allowed loss for the feeder
cable assembly so that the communications link will
meet the minimum loss value of the communications
link specification;
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(h) the processing unit selecting the components,
from the database, to provide the feeder cable as-
sembly of the particular communications link along
the communications link path by

i. selecting components, including a combina-
tion of cable types and their associated lengths,
that combine to the length of the feeder cable
assembly and provide the best preference val-
ue,
ii. calculating the loss for a feeder cable assem-
bly formed from the selected components based
on the values stored in the database;
iii. if the calculated loss meets the allowed loss
for the feeder cable assembly, proceeding to
step (i)
iv. if not, decreasing the proposed length of the
more preferred cable types by a defined value,
increasing the proposed length of the less pre-
ferred cable types by the same defined value,
and recalculating the loss;
v. iteratively carrying out step iv until the calcu-
lated loss meets the allowed loss for the feeder
cable assembly and then proceeding to step (p)

(i) the processing module providing a report listing
the selected components, including the lengths of
the required cables;

(j) forming the feeder cable assembly from the se-
lected components.

[0006] In this way, an efficient and useful method of
providing a communications link between an antenna
and a BTS is provided. A feeder cable assembly is pro-
vided which is constructed from a combination of cable
types so that the advantageous features of the various
cable types may be incorporated into the communica-
tions link. The concept of combining cables of different
types is contrary to long-standing industry practice, for a
variety of reasons. These reasons include a perceived
lack of efficiency. The method of the invention overcomes
this problem by providing an efficient optimisation of the
choice of cable type based on the preferred cable type
or types. The method of the invention allows a feeder
cable assembly to be used, instead of a single main feed-
er cable. In this way, a reduction in the cost and weight
of the feeder cable in the communications link is facili-
tated. The reduction in the weight of the communications
link has a number of advantages associated with it, in-
cluding a reduction in the weight-bearing requirements
for support structures for the feeder cable. Alternatively,
the reduction in the weight of the cable construction of
the communications link allows further hardware to be
installed on support structures that otherwise would not
have the weight-bearing capacity. Additionally, the trans-
port and installation of lighter cable is easier than for
heavier cable. The method of the inventions result in re-

duced cable wastage as the cable lengths are calculated
and can be prepared in advance, instead of being meas-
ured and cut on site. Furthermore, the use of a feeder
cable assembly facilitates extending the communications
link path in the future if necessary, for example, if it was
required to move the antenna or the BTS.
[0007] In another embodiment of the invention, there
is provided a method in which the cable type components
suitable for use in a feeder cable assembly consist of a
first cable type and a second cable type. The use of a
two cable type solution is particularly suited for use in the
installation of communications links of this type.
[0008] In a further embodiment of the invention there
is provided a method in which the cable type components
suitable for use in a feeder cable assembly consist of a
first cable type, a second cable type and a third cable
type. In this way, the method of the invention may select
an assembly of up to three different cable types for use
in the communications link.
[0009] In one embodiment of the invention there is pro-
vided a method in which the defined value in part iv. of
step (h) is between 0.1 m and 0.6 m inclusive. In this
way, the level of efficiency of the method may be adjusted
as required.
[0010] In another embodiment of the invention there
is provided a method in which the defined value in part
iv. of step (h) is 0.25 m. This is particularly suitable ad-
justment increment, allowing for efficient design and in-
stallation of the communications link.
[0011] In a further embodiment of the invention there
is provided a method in which the preference value for a
cable component is adjusted based on the proposed
length of the cable component. In this way, a very efficient
method of selecting the proposed components for the
feeder cable assembly is provided.
[0012] In an alternative embodiment of the invention
there is provided a method in which the in which the pref-
erence value comprises two parts, a first part and a sec-
ond part that is assigned to each proposed length of the
cable type.
[0013] In another embodiment of the invention there
is provided a method in which the preference value is
assigned based on a combination of at least weight per
unit length and carbon footprint. In this way, the number
of factors that affect the preference value are increased
to include the carbon footprint associated with the cable
type. This is particularly advantageous as the environ-
mental impact of commercial activities becomes more
and more important.

DETAILED DESCRIPTION OF THE INVENTION

[0014] The invention will now be more clearly under-
stood from the following description of an embodiment
thereof given by way of example only with reference to
the accompanying drawings in which:-

Fig. 1 is a diagrammatic representation of a system
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in which the method according to the invention op-
erates;

Fig. 2 is a block diagram of a processing device used
in the method of the invention;

Fig. 3 is an example table that may be used by the
method of the invention; and

Fig. 4 is a flow diagram of the operation of the method
according to the invention.

[0015] Referring to the drawings, and initially to Fig. 1
thereof, there is shown a portion of a mobile communi-
cations network indicated generally by the reference nu-
meral 100, comprising an antenna 102 mounted on an
antenna support structure 104. The antenna support
structure 104 also mounts an Antenna System Controller
(ASC) 106, the antenna 102 being connected to the ASC
106 by way of an antenna connection cable 108. The
portion of mobile communications network 100 further
comprises a Base Transceiver Station (BTS) 110 where-
in the ASC is connected to the BTS by way of cable con-
struction comprising a fixed length jumper cable 112; a
feeder cable assembly indicated generally by the refer-
ence numeral 114; and a fixed length tail cable 116. The
feeder cable assembly 114 comprises a portion of a first
cable type 118 and a portion of a second cable type 120,
joined together at a feeder connector 122. The jumper
cable 112 is connected between the ASC 106 and the
feeder cable assembly 114, and is connected to the feed-
er cable assembly 114 by a first connector 124. The tail
cable 116 is connected between the BTS and the feeder
cable assembly 114, and is connected to the feeder cable
assembly 114 by a second connector 126. The jumper
cable 112, feeder cable assembly 114 and tail cable 116
run along the imaginary communications link path 128,
indicated by a dashed line, between the ASC 106 and
the BTS 110. Together, the jumper cable 112, feeder
cable assembly 114 and tail cable 116 form a communi-
cations link between the ASC 106 and the BTS 110.
[0016] Referring now to Fig. 2, in which like parts have
been given the same reference numerals as before, there
is shown a block diagram of the processing device 200
used to implement a portion of the invention. The
processing device 200 comprises a processing module
202 and memory 204. In the course of operation of the
method of the invention, a database 206 is stored on the
memory 204 of the processing device 200.
[0017] Referring now to Fig. 3, in which like parts have
been given the same reference numerals as before, there
is shown an example of a table indicated generally by
the reference numeral 300 from the database 206 form-
ing part of the invention. The table 300 comprises a row
for each potential component that may be used to form
the feeder cable assembly 114. Each row comprises de-
tails on the component name; the class of component,
in this case either cable or connector; the preference val-

ue for the component; and a loss value. In the case of
cable class components, the loss value corresponds to
a loss per unit length, while for connector class compo-
nents, the loss value represents the total loss for that
connector.
[0018] Referring now to Fig. 4, there is shown a flow
diagram of the operation of the invention. In step 400, a
database 206 of component details is stored in memory
204 on the processing device 200. The database 206
comprises details for each potential component that may
be used to form the feeder cable assembly 114. The
stored details include the component name; the class of
component; the preference value for the component; loss
per unit length for the cable class components, and the
loss per device for the connector class components. In
step 402, a particular communications link specification
is provided and the details are stored in memory. The
particular communications link specification will specify
a minimum signal strength loss permissible along the
communications link between the ASC 106 and BTS 110.
In step 404, a communication link path 128 is identified
by way of a site survey, and in step 406, the length of the
communication link path 128 is measured and the result
is stored in memory 204. In step 408, the processing unit
calculates the length of main feeder assembly required.
This is done by subtracting the lengths of the fixed length
jumper cable and fixed length tail cable from the overall
length of the communication link path. In general, the
fixed length jumper cable and fixed length tail cable will
each measure 2 m in length, so that the length of the
feeder cable assembly is 4 m less than that of the com-
munications link path. In step 410, the processing unit
calculates the loss associated with the fixed length jump-
er cable and fixed length tail cable, and thereafter uses
this information to calculate the allowed loss for the feed-
er cable assembly, according to the specification for the
communications link. The loss associated with the fixed
length jumper cable and fixed length tail cable may be
calculated on a loss per unit length basis, from appropri-
ate values stored in the database, or there may be a
defined loss value stored in memory.
[0019] In step 412, the processing unit calculates the
optimal components to create the feeder cable assembly
114 for use in the communications link, using an iterative
loop. In step 412a, the processing unit chooses a set of
components, including lengths for the cables selected.
The components with the highest preference values are
chosen initially. In step 412b, the processing unit calcu-
lates the loss that a feeder cable assembly formed from
those components would have. In step 412c, the
processing unit checks to see if the loss meets the al-
lowed loss for the feeder cable assembly. If the answer
is yes, the method proceeds to step 414. If the answer
is no, the method proceeds to step 412d. In step 412d,
the processing unit alters the proposed lengths of the
selected components, reducing the length of the high
preference cables types and increasing the length of the
low preference cables. The method alters the proposed
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lengths by 0.25 m at each iteration. The method then
goes back to step 412b, where the loss for the proposed
feeder cable assembly is calculated. The method then
moves again to step 412c, where the processing unit
checks to see if the loss meets the allowed loss for the
feeder cable assembly. The method loops through steps
412d, 412b, and 412c, until an allowable loss for the pro-
posed feeder cable assembly is obtained, and then
moves to step 414. In step 414, the processing unit pro-
vides a report of the chosen components and in step 416,
report is used as the basis for detailed design drawings
of the communications link and the components therein.
In step 418, the specific cable length and associated con-
nectors are delivered to the communications link site. In
step 420, the communications link is assembled using a
feeder cable assembly formed based on the detailed de-
sign drawings created in the step 416 according the re-
port output by the processing unit in step 414. Finally, in
step 422, once installed the loss of the communications
link is verified to ensure it meets the communications link
specification.
[0020] The preference values may simply comprises
an integer rating for a component type as illustrated in
Fig. 3. In an alternative embodiment, a cable preference
value may comprise two parts, a first part to differentiate
between different cable types and a second part may be
assigned to each proposed length for each cable type.
In this way, the preferred cable type is identified by the
first part of the preference value and a cable portion of
that cable type having a length 0.25 m would have a
second part preference value of 1, while a cable of the
same type of length 0.5 m would have a second part
preference value of 2. In this example, in a situation with
two cable types, the second cable type would not require
a second part preference value and the cable construc-
tion for the feeder cable assembly would be chosen by
minimising the second part preference value for the pre-
ferred cable type.
[0021] It will be understood that with only minor adjust-
ments, the method of the invention can be implemented
having high preference values for preferred components
and aiming to maximise the preference values for the
feeder cable assembly, or alternatively, having low pref-
erence values for preferred components and aiming to
minimise the preference values for the feeder cable as-
sembly. Ideally, the preference values will be simple val-
ues such as integer values, or in some cases letters of
the alphabet. In the case of integer values, the preference
values may be optimised by minimising or maximising
the total sum of preference values for the feeder cable
assembly. In the case of letters of the alphabet, the pref-
erence values may be optimised by choosing compo-
nents having the lowest or highest letter.
[0022] In some circumstances, the jumper cable and
the first portion of the feeder cable assembly may be
formed from the same cable type. In this way, the first
connector 124 may be omitted. In such cases, minor ad-
justments to the loss calculations made in the method of

the invention will be implemented. It will be understood
that the number of connectors required to form the com-
munications link will be adjusted as required by the
processing unit, depending on the cable types and
lengths chosen.
[0023] In the situation where the preference value is
based on more than one factor such as weight and carbon
footprint, the factors may be assigned based on a weight-
ed sum or in other such methods. For example, for a case
where minimising the weight of the cable, within the loss
parameters, is the main focus for the communications
link, but the owners of the communications link would
like to take a account of the environmental friendliness
of the communications link as well, the preference value
may be calculated as (0.8 x W) + (0.2 x C), where W is
the preference value based on weight, and C is the pref-
erence value based on the carbon footprint of the cable.
It is clear that in such cases, it is preferable to make use
of integer, or at least numerical, preference values.
[0024] It will be understood by the person skilled in the
art that the term base transceiver station may refer to a
base transceiver station as used in a GSM mobile tele-
communications network; a ’Node B’ portion of a UMTS
mobile telecommunications network; and similar units in
4G, LTE or similar networks.
[0025] In the specification the terms ’comprise’, ’com-
prises’, ’comprised’ and ’comprising’ or any variation
thereof and the terms ’include’, ’includes’, ’included’ or
’including’ or any variation thereof are considered to be
totally interchangeable and they should all be afforded
the widest possible interpretation.
[0026] The invention is not limited to the embodiment
herein described, but may be varied in both construction
and detail within the terms of the claims.

Claims

1. A method of providing a communications link in a
mobile communications network, the method oper-
ating in a system comprising a processing device
having memory, a base transceiver station; and an
antenna mounting structure having an antenna and
antenna system controller mounted thereon, the an-
tenna being connected to the antenna system con-
troller; wherein the steps of the method comprise

(a) identifying a communications link path be-
tween the antenna system controller and base
transceiver station;
(b) installing a cable construction comprising a
fixed length jumper cable, a fixed length tail ca-
ble and a feeder cable assembly along the com-
munications link path so as to form a communi-
cations link between the antenna and the base
transceiver station;
characterised in that
the method comprises the steps of initial step of
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(c) storing a database of components suitable
for use in a feeder cable assembly in memory,
wherein the components comprise at least one
connector type and a plurality of cable types,
and the database comprises at least a loss value
for the at least one connector type and at least
a preference value and loss per unit length value
for each cable type, wherein the preference val-
ue for the cable types is assigned based on at
least the weight per unit length of the cable type;
wherein the method comprises the intermediate
steps of
(d) receiving a particular communications link
specification and storing it in memory, the par-
ticular communications link specification com-
prising a minimum loss value;
(e) measuring the length of the communications
link path and storing it in memory;
(f) the processing unit calculating the length of
the feeder cable assembly required to form, in
combination with the fixed length jumper cable
and fixed length tail cable, the communications
link along the communications link path;
(g) the processing unit calculating the loss of the
fixed length jumper cable and fixed length tail
cable and thereby calculating the allowed loss
for the feeder cable assembly so that the com-
munications link will meet the minimum loss val-
ue of the communications link specification;
(h) the processing unit selecting the compo-
nents, from the database, to provide the feeder
cable assembly of the particular communica-
tions link along the communications link path by

i. selecting components, including a combi-
nation of cable types and their associated
lengths, that combine to the allowed length
of the feeder cable assembly and provide
the best preference value,
ii. calculating the loss for a feeder cable as-
sembly formed from the selected compo-
nents based on the values stored in the da-
tabase;
iii. if the calculated loss meets the allowed
loss for the feeder cable assembly, pro-
ceeding to step (i)
iv. if not, decreasing the proposed length of
the more preferred cable types by a defined
value, increasing the proposed length of the
less preferred cable types by the same de-
fined value, and recalculating the loss;
v. iteratively carrying out step iv until the cal-
culated loss meets the allowed loss for the
feeder cable assembly and then proceeding
to step (i)

(i) the processing module providing a report list-
ing the selected components, including the

lengths of the required cables;
(j) forming the feeder cable assembly from the
selected components.

2. A method as claimed in claim 1 in which the cable
type components suitable for use in a feeder cable
assembly consist of a first cable type and a second
cable type.

3. A method as claimed in claim 1 or 2 in which the
cable type components suitable for use in a feeder
cable assembly consist of a first cable type, a second
cable type and a third cable type.

4. A method as claimed in any preceding claim in which
the defined value in part iv. of step (h) is between
0.1 m and 0.6 m inclusive.

5. A method as claimed in any preceding claim in which
the defined value in part iv. of step (h) is 0.25 m.

6. A method as claimed in any preceding claim in which
the preference value for a cable component is ad-
justed based on the proposed length of the cable
component.

7. A method as claimed in claim 6 in which the prefer-
ence value comprises two parts, a first part and a
second part that is assigned to each proposed length
of the cable type.

8. A method as claimed in any preceding claim in which
the preference value is assigned based on a combi-
nation of weight per unit length and carbon footprint.
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