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1. Introduction

Previously simulation results supporting –50 dBm minimum power has been shown /1/ and /2/. In /3/ it was stated that simulations should be executed in micro cells (in /2/ 2 macro cell operators and micro cell parameters were used when simulated) and that the effect of EVM should be included to the simulation. 

In this document simulations tackling the above topics are discussed. By doing simulations it can be seen that the above mentioned issues do not remove need for smaller (-50 dBm) UE minimum transmission power.

2. Simulations for wo micro cell operators

The simulated scenario is as follows: First operator has its base stations put to locations show in Figure 8 in  RF System Scenarios document /4/. Second operator has its base stations shifted by two blocks. By putting base stations to those positions, a worst case scenario is selected. All simulation parameters are selected as given in /4/ for micro cell scenario. ACLR was selected 33 dBc.

Simulation results for two micro cell operators are show in Figure 1. Single operator case and 2 operator case with infinite power control range was selected as reference cases. These two cases perform almost equally well. 6 dB noise rise level is reached for both with loading around 110 users/cell. 20 dB noise rise is reached with around 120 users/cell loading.

With UE minimum power of –44 dB 6 dB noise rise is obtained with loading around 4 users/cell and 20 dB noise rise with around 56 users/cell. For –50 dBm UE minimum transmission power corresponding loading was 13 and 113 users/cell. This means, that with –50 dBm minimum UE transmission power around 2 times higher capacity is obtained than with –44 dBm minimum power.
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Figure 1. Noise rise as a function of load for UE minimum power –44 dBm, -50 dBm and for –infinite.

3. Simulations for two micro cells and EVM

Also simulations for EVM capacity effect were conducted. Simulations were made for 8 kbps service. Simulation methodology was as follows:

First UE transmission power was identified. According UE TX power EVM S/N performance was set. Lookup table given in Table 1 was used. Next UE's received power in BS was identified. From RX power and S/N noise due to EVM was calculated:
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Finally by modifying equations given in RF system scenarios SIR for user was calculated:
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Table 1
TXP
EVM S/N – assumption 1
EVM S/N – assumption 2

+21 .. –20
15
15

-20 .. –30
15
10

-30 .. –40
10
5

-40 .. –50
5
0

When effect of EVM was simulated with the models given above, it was noticed that EVM has a marginal effect to noise rise in the system.

Noise due to EVM reduces SIR of UEs uplink by few decibels in maximum or, in other words, increases interference seen by BS by few decibels. If UE was operating SIR near to required for closed loop power control, UE should increase its transmission power by amount of interference caused by EVM (few decibels)

As seen in Figure 1 , even –50 dBm UE minimum power would lead to SIR better than required for the service from the system performance point of view. Because of that  UEs would like to have transmission power reduced more than is needed to be increase by EVM. As consequence  EVM do not have effect to capacity.

For example, assume case in which we have 1 user/cell. Then the simulated noise rise was 1.7 dB (1.5 as absolute value). We get


[image: image4.wmf]0

0

0

5

.

0

5

.

1

1

N

PRX

N

N

PRX

×

=

Þ

×

=

+

×



(3)

PRX is the received power from the observed UE, and N0 is the receiver noise in the BS. Assume S/N = 0dB. Then noise due to EVM is
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Then the total interference is
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This means that UE should increase it s power by 1.25 dB to maintain SIR obtained without EVM modeling. However, in this scenario UE that is near the serving BS have better SIR(more than 1.25 dB better) than required. Because of that noise due to EVM does not affect to the capacity. For users further away from serving BSs EVM has only small impact.

4. Conclusions

Simulations were made for two micro cell operators by using parameters in /4/. Simulation results are similar with previous results made for 2 macro cell operators with micro cell parameters.

Also effect of EVM to the capacity was simulated. According simulation results EVM at minimum power level has no effect to capacity.
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