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1. Introduction

This document reviews the FDD UE minimum transmission power requirement.  The effect on noise rise and system outage is investigated for the macro deployment scenario for 3 different values of macro cell size and UE minimum transmission power. 

2. Simulations

Previous simulations have been presented for the micro cell deployment for different values of MCL and then used this analysis to cover the case for the macro scenerio. In these simulations results are presented for the macro environment using the agreed WG4 macro assumptions as defined in [1]. 

In order to provide additional information, results are also presented for three cell sizes:

i) 2100m to simulate range limited cells

ii) 577m as the agreed WG4 simulation assumptions [1]

iii) 100m which is not a realistic macro cell size but it is useful as a case study.

In order to study the impact on changes to the UE minimum power, three values were considered.

i) –30 dBm to show the affect of a reduced power control dynamic range

ii) –44 dBm as in the current specification TS 25.101V3.1.0 

iii) –60 dBm to show the affect of an increased power control dynamic range, which is not realistic but it is useful as a case study.

As in previous simulations the system outage is defined as the percentage of users that are unable to achieve the C/I target. In all these simulations the noise rise increases gradually until a critical cell loading, after which it increases drastically to a near constant value

2.1 Noise rise

Fig. 1, 2 and 3 illustrate the effect of cell loading on noise rise for the different minimum Tx powers and cell sizes. The curves present three parts:

2.1.1  Low loading

Fig 1 (cell size=2100m) and Fig 2 (cell size=577m) the minimum Tx power requirement of –44 dBm and –60 dBm has almost no effect on noise rise values at low loading.  However, for smaller cell sizes Fig 3 (cell size=100m) there is a difference in the noise rise values at very low loading.

In large cells, due to near-far effects, the users are more likely to transmit at higher power than in smaller cells.  As a result, for a given minimum Tx power requirement, the percentage of UE(s) that have the possibility to decrease the transmit power until minimum, decreases with larger cell size.  The higher the minimum transmit power, the greater the impact on noise rise for a given cell size.

2.1.2 Critical cell loading

This is the area of the curve when the noise rise increase significantly as the cell loading increases.  In Fig 1 (cell size=2100m) and Fig 2 (cell size=577m) the critical cell loading is the same regardless of the minimum Tx power of –44 dBm and –60 dBm However, for smaller cell sizes Fig 3 (cell size=100m) there is a slight difference in the noise rise values at very low loading.

For a minimum power of –30 dBm the results show more deviation, indication this values is not optimum 

2.1.3  High loading

At higher loading, noise rise remains independent of the minimum Tx powers. At these loading, users increase their transmit powers to counter the increased interference experienced due to the presence of more users and the actual transmit power is essentially greater than the minimum Tx power.
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Fig. 1 – Noise rise vs cell loading for different minimum transmit powers, cell size = 2100m
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Fig. 2 - Noise rise vs cell loading for different minimum transmit powers, cell size = 577m
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Fig. 3 - Noise rise vs cell loading for different minimum transmit powers, cell size = 100m

2.2 System outage

It is observed that changing the minimum Tx power has no effect on system outage for all cell sizes simulated. For example, Fig. 4 illustrates the system outage as a function of cell loading for the 577m cell size. It is also noted that outage becomes more and more important only for system loads greater than or equal to the critical cell load (here 70 users). 
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3. Conclusions
The simulations results presented indicate increasing the current specification of –44 dBm does not increase the noise loading for macro case using the agreed system scenario of 577 m cell size. Furthermore increasing the cell size to 2100m does not show any change. For 100m cell size, there is a slight difference in the noise rise values at very low loading. 

It is also demonstrated that system outage is independent of minimum Tx power. As the critical cell load is reached, minimum Tx power has no effect since all users start to reach their maximum transmit power.  

In conclusion, for the macro cells, changing the minimum transmit power has a low impact on noise rise at low loading and it changes neither the system outage or the critical cell loading.  The initial motivation to decrease the minimum Tx power, in order to improve macro cell system performance [2], cannot be achieved.  Hence, minimum Tx power requirement can be kept at -44 dBm. 
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