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1.Introduction
In WG4 #2 meeting (Turin), it was agreed to carry out ACIR simulation based on the same scenarios that are agreed by ACIR simulation ad-hoc. And we also agree that the value of ACIR should be decided based on this result. Therefore, we carried out ACIR simulation, and the result is shown. in this document.

2.Development of Simulator

This section describes the development of a simulator for the ACIR issue in DoCoMo. The system simulator that has been used in DoCoMo is modified according to the agreement in the AH02 on ACIR simulation. 

The simulator simulates two systems operated by different two operators each consists of nineteen hexagonal cells. Base stations are located at the center of each hexagon. Figure 1 shows the cell layout assumed in the simulator. The offset value shown in the figure is a parameter. The technique so-called wrap around is applied to both two systems.
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Fig. 1 Example of cell layout

The path loss in dB is calculated using the equation shown below.
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where R is measured in km. The path loss is first calculated according to the location of a base station and a mobile station and then shadow fading and antenna gains are considered. The calculated loss is replaced by MCL if the modified path loss is smaller than the minimum coupling loss (MCL) as shown below.
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Where Gb and Gm are antenna gains at a base station and a mobile station, respectively, while x represents a log-normal random variable. It is assumed according to the agreement of AH02 that isotropic antennas are used by all mobile stations and base stations.

The simulator is able to collect the statistics of the average noise rise and the outage probability for up-link, and the average total transmit power and the outage probability for down-link. In this document, the average noise rise of 6dB is used for up-link capacity derivation.

3.Simulation Conditions and Parameter
The simulation conditions and parameters are listed in Table 1. These conditions are consistent with the simulation parameters agreed in AH02. However, we must reduce the number of snapshots to 3000 and 10000 for the 8 kbps speech case and 144 kbps data case, respectively. Furthermore, only up-link of the macro-cell scenario is simulated.

Table 1 Simulation Parameters

MCL
70 dB

BS antenna gain
11 dBi

MS antenna gain
0 dBi

Log normal shadowing
Standard Deviation of 10 dB

# of snapshot
3000 (8 kbps), 10000 (144 kbps)

Handover threshold
3 dB

Noise figure of BS receiver
5 dB

Thermal noise (NF included)
-103 dBm@4.096MHz

Max TX power of MS
21 dBm

Power control dynamic range
65 dB

Cell radius
577 m (for both systems)

Inter-site distance
1000 m (for both systems)

BS offset between two systems (x, y)
Intermediate: (0.25 km, 0.14425 km) -> 0.289 km shift

Worst: (0.5 km, 0.2885 km) -> 0.577 km shift

User bit rate
8 and 144 kbps

Activity
100%

Target Eb/I0
6.1 dB (8 kbps), 3.1 dB (144 kbps)

ACIR
20, 25, 30, 35, 40 dB

4.Simulation Results and Discussion
Figures 2 and 3 show the maximum capacity for 8 kbps speech service and 144 kbps data service, respectively. The maximum capacity values when only single operator exists are 55.9 users per cell and 4.92 users per cell for 8 kbps speech service and 144 kbps data service, respectively. The maximum capacity values are calculated by interpolating the simulation results. It is observed that the capacity decreases when ACIR decreases. On the other hand, Figs. 4 and 5 are another interpretation of the simulation results. The vertical axis represents the capacity loss that is the relative difference between the capacity for multi-operator case and the capacity for single operator case. As is shown by these figures. When ACIR is larger than or equal 35 dB, the capacity loss is negligible. In contrast, with ACIR of 30 dB, the capacity loss of several percentages exists. Furthermore, when the ACIR drops below 30 dB, the capacity loss increases very steeply.

5.Conclusion
Results presented in this document indicate that capacity loss is negligible if ACIR is larger than or equal to 35dB for both the intermediate and the worst cell layout cases. Although lower ACIR is preferable from the MS implementation complexity perspective, the capacity loss increases very steeply when the ACIR drops below 30dB. As a result, the specification for ACIR may drop in the range of 30-35 dB. 
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Fig. 2 Capacity for 8 kbps speech service
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Fig. 3 Capacity for 144 kbps data service
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Fig. 4 Capacity Loss for 8 kbps speech service
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Fig. 5 Capacity Loss for 144 kbps data service
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