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Introduction

This document presents arguments to support lower minimum UE TX power. Earlier it has been shown that the current UE minimum power –44 dBm may be too high in some cases /1/. Such cases can occur especially in micro cellular networks where MCL can be low.

Desensitization

To avoid high noise rise due to excessive UE minimum TX power, desensitization could be a used. Desensitization, however, is not applicable in all cases:

- Micro cells are needed for providing high bit rate indoor coverage and therefore good sensitivity is needed and desensitization should be avoided. Typically, when link budgets are made 15 – 20 dB is reserved for indoor coverage. It should be noted that indoor coverage is not included in WG4 RF scenarios. 

- Desensitization leads to increased UE TX power. This increases the interference to other cells on the same frequency. 

Uncoordinated interference

Earlier it has been claimed that the effect due to excessive UE minimum TX power is minor compared to the effect of uncoordinated interference (adjacent channel interference). Calculations showing why adjacent channel interference is not that serious a problem in the uplink are presents in following section: 

(1) Co-channel minimum power UE

Assumptions:

- maximum received power in UE is -25dBm

- micro BS output power is 28dBm and noise level -103dBm. 6 dB noise rise is assumed, when interference power in BS is –97 dBm

How close to BS a UE can get before call drops in downlink?: 

MCL = 28dBm - (-25dBm) = 53dB.

· Interference generated by UE is -44dBm –53 dB = -97dBm

· 3 dB more interference generated 

· Reduction of UE minimum TX power to about -50dBm is desirable

· 1 dB more interference generated 

(2) Adjacent channel interference:

Assumptions:

- micro BS output power is 28dBm and noise level –103 dBm. The assumed noise rise 6 dB, and hence the interference level in BS receiver is -97 dBm.

- UE output power is 21dBm and noise level -99dBm at the receiver.

How close to BS can adjacent channel UE get before its call drops in downlink at the cell edge: 

MCL = 28dBm - 33dB - (-99dBm) = 94dB.

· Received power in uplink = 21dBm - 33dB - 94dB = -106dBm.

· Received power 9 dB below interference level

· 0.1 dB more interference generated

As above calculations show adjacent channel interference is less harmful than co-channel interference if we take into account the downlink dead zones. In the above calculations ACLR value –33 dB was used. Inter frequency handover is an escape mechanism to adjacent channel interference, when UE ACLR and ACS get value –43 dBm. Then the adjacent channel interference has even smaller effect. In above calculations it is assumed that two operators have their base stations in worst case scenario. If the BSs are not in cell border of another operator's cells, adjacent channel interference situation gets easier. This, however, doesn't help with UE minimum TX power. Further, if base stations of the two operators are co-sited, adjacent channel interference is not a problem at all, while minimum TX power problems still persists.

Simulations for minimum UE TX power in presence of uncoordinated interference

Simulations were carried out to see the joint capacity effect of adjacent channel interference and excessive minimum UE TX power. The selected scenario was macro cell scenario with 2 operators as defined in RF system scenarios /2/. Minimum coupling loss was set to –53 dB that corresponds to micro cell environment so that the minimum TX power problem could be investigated. Base station positions were set to the worst case, i.e., base stations of an operator were located always at the cell border of another operator's cells. Simulations were executed for single operator and multioperator case and for 

-44 dBm, -50 dBm and –1e9 dBm (-() minimum UE TX power.

Simulation results are shown in Figure 1. In the single operator case capacity loss for –50 dBm minimum UE TX power is 8 % and for –44 dBm 24 % if compared to -( dBm minimum UE TX power. In the multi operator case capacity loss for –50 dBm minimum UE TX power is 8 % and for –44 dBm 21 % if compared to -( dBm minimum UE TX power. From simulations it can be seen that ACI doesn't remove capacity loss caused by excessive UE TX minimum power. ACI and excessive minimum UE TX power has combined effect that can be reduced by selecting feasible minimum UE TX power requirement.
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Figure 1. Simulation results.

Conclusions

This paper discuss reasons why UE minimum TX power should have lower value than –44 dBm as currently specified. Earlier it was shown that UE minimum TX power should be –50 dBm. Here it was shown that desensitization can not be used instead of lower minimum TX power and that uncoordinated interference due to ACI is not as severe a problem as excessive minimum TX power.

Simulations conducted clearly show that even in presence of uncoordinated interference excessive UE minimum TX power decreases system capacity.

It is proposed that UE minimum TX power requirement should be changed to –50 dBm.
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