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In Table 1, an uplink link budget is presented. The purpose of the link
budget is to estimate the possible uplink cell range. In the coming
sections, all the quantities in the link budget are described in more detail.
For more information please refer for instance to [1]. K 7

BS Noise figure
BS Noise power

Noise Rise S = 3dB Load dependent
Bitra
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UE antenna gain 0 dBi
Body loss 3dB
In-car loss 8 dB
In-building loss

BS antenna gain 18 dBi
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or expressed in dB:

SIR =Ec/lo =Eb/lo —10log(R./R,)

Here Eb is the required energy per information bit. R, is the information H
bit rate and R, is the chip rate. The ratio R,/R. is often referred to as

processing gain (PG).

For a speech service of 12.2 kbps and an Eb/Io of 5 dB the S/R becomes:

e
. »t (5 T

Aephe | prass: '.
which m that the signal can ved 20 dB below the noise floor,
Assuming a noise rise of 3 dB the BS sensitivity becomes: l‘_ (‘}:
Sens yg —lZldBm f/\f Wiy of MUks '
Comparing To~thé-s -‘- mﬁty of a GSM BS this may seem very low,

however, one must remember that the signal level must be received
continuously as opposed to the GSM case, where the signal is only
received every 8" timeslot.

Service data
It is interesting to see that, some of the parameters affecting the BS

;
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bit rate and R, is the chip rate. The ratio R,/R. is often referred to as B
processing gain (PG).

For a speech service of 12.2 kbps and an Eb//o of 5 dB the S/R becomes:

SIR =5-10log(3840/12.2) = —20dB 3

which means that the signal can be received 20 dB below the noise floor.
Assuming a noise rise of 3 dB, the BS sensitivity becomes:

Sens s =—=104+3-20=-121dBm

Comparing to the sensitivity of a GSM BS this may seem very low,
however, one must remember that the signal level must be received
continuously as opposed to the GSM case, where the signal is only
received every 8" timeslot.

Service data
It is interesting to see that, some of the parameters affecting the BS
sensitivity strongly depend on the service. So for instance, the higher the
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air is much higher than 12.2 kbps.
/f{elawd to each service is an Eb/lo value. This is usually provided by the
vendor and is strongly dependent on the channel model. There are Eb/lo
values given in the 3GPP specification, however these values relate to
channel models deﬁﬁhardwm testing and are not applicable for
cell planning purposes. When using different Eb/Io values, it is always
important to understand how they are derived. For instance, do they take @

into account errors in channel estimation and power control? What
environments are they applicable for? Is diversity taken into account etc?

There is a relation between the Eb/lo and the bit rate. The required Eb/Io
decreases as the bit rate increases. This is due to the fact that Eb/Io
includes the power required to send overhead information. The amount of
overhead information does not increase proportionally with the
information bit rate. Thus, for higher information bit rates the relative
power required for overhead information is decreased resulting in an
improved efficiency and lowered Eb/lo.

~—

It is worth to emphasize that many of the expected difficulties with the
planning of UMTS networks are related to the fact that the system should
support different services.

213 Additional losses
Apart from the loss due to propagation in the air the signal is subjected to
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