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1.Introduction
In WG4 #2 meeting held in Turin, it is agreed to carry out ACIR simulation based on the same scenarios that are agreed by the ACIR simulation ad-hoc. In the following WG4 meeting (WG4 #3 held in Tokyo), the up-link simulation results were presented by several members and were discussed extensively. On the other hand, some open issues on down-link and hierarchical cell structure (HCS) were discussed and the meeting determined the detailed simulation conditions. Following the determined simulation conditions, DoCoMo has developed its own down-link system simulator. This document describes the simulation work on down-link and presents its results. 

2. Down-Link System Simulator

The simulator used in DoCoMo for up-link system simulations is described in [1]. The basic structure of the down-link simulator is the same as this up-link simulator. The down-link 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. The technique so-called wrap around is applied to both two systems.

In the down-link system simulations, the outage probability is used as an evaluation criterion. The capacity is, therefore, determined that the number of users per cell when the average outage probability reaches 5%. In the evaluation process, the simulations were repeated with increasing the number of users per cell, and then the system capacity is derived by interpolating the simulation results at 5% outage probability. On the other hand, the power limitation at the base stations was taken into account following the agreement of AH02. If the total transmit power of a base station exceeds the maximum transmit power, all the traffic channel power will be compressed so that the total transmit power is equal to its maximum value. Note that the transmit power of the common control channels are kept constant and never compressed during this compression process. A mobile stations suffers the outage due to the maximum transmit power of its traffic channel or the maximum total transmit power of the base stations.

Table 1 shows simulation conditions and parameters. These conditions are consistent with the simulation parameters agreed in AH02. In this document, we present the simulation results only for 8 kbps speech case using the macro-cell scenario. Furthermore, the number of snapshots is limited to 3000 due to time limitation.

3. Simulation Results and Discussion

Figure 1 presents the down-link system capacity with respect to the ACIR values. On the other hand, Fig. 2 shows an interpretation of the same results from the capacity loss viewpoint. The values for capacity loss read from Fig. 2 are around 1% and around 2.5% for the ACIR of 35 dB and 30 dB, respectively. Although the worst case scenario gives the worse results than the intermediate case, there are only small differences between them. 

Figure 3 shows the ACIR impact on the capacity. The impact is evaluated using the capacity loss with respect to ACP values. The MS ACS value is a parameter. Referring Fig. 3, the impact of the ACP is very slight when the ACP is larger than or equal to 40 dB and is negligible when the ACP is larger than or equal to 45 dB for all ACS values used. 

4. Summary

The down-link system simulations that were conducted in DoCoMo based on the agreement of WG4#3 held in Tokyo. The capacity loss is evaluated with respect to the ACIR to show that the ACIR value of 35 dB gives only a slight impact to the system capacity. On the other hand, the impact of the BS ACP is evaluated in terms of the capacity loss. The impact is very slight for ACP of 40 dB and even negligible for ACP of 45 dB.

Reference:

[1] NTT DoCoMo, “Evaluation of ACIR impact on the system capacity,” TSGR4#3(99)115

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

Handover threshold
3 dB

Noise figure of MS receiver
9 dB

Thermal noise (NF included)
-99 dBm@4.096MHz

Max TX power of BS
43 dBm (30 dBm for each traffic channel)

Power control dynamic range
25 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 kbps

Activity
100%

Target Eb/I0
7.9 dB

ACIR
20, 25, 30, 35, 40 dB
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Fig.1 Down-Link Capacity with respect to ACIR
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Fig. 2 Down-Link Capacity Loss with respect to ACIR
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Fig. 3 ACP Impact on Capacity
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