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1. Introduction

In the previous RAN WG4 meetings, ACIR simulation results for the 24 dBm power class have been provided [1][2]. In this paper the ACIR is studied in terms of the system capacity, for the case of co-existing 24 dBm UEs and 21 dBm UEs in the same systems. Simulations were performed for the macro-macro scenario under various traffic constitution of co-existing 21 dBm, 8 kbps UEs and 24 dBm, 144 kbps UEs.

2. Description of Simulations

In order to evaluate the influence of high power users on the capacity with the ACIR, simulations were carried out under the condition that 8 kbps UEs, transmitting at relatively low power, and 144 kbps UEs, transmitting at higher power, co-exist. As shown in table 1, a 144 kbps UE would be transmitting at about 9.3 dB higher power than an 8 kbps UE connected to the same base station, if the two UEs were placed at the same location. Thus, the simulation model has taken into account the effect of high power UEs. The maximum transmit power of the 8 kbps UEs and the 144 kbps UEs are set to 21 dBm and 24 dBm, respectively.

Table 1. Comparison of the transmit powers of 8kbps UE and 144kbps UE.

Data Rate
8 kbps (+39.03 dB)
144 kbps (+51.6 dB)

Target Eb/Io
+6.1 dB
+3.1 dB

Noise spectral density
-174 dBm/Hz
-174 dBm/Hz

NF
+5 dB
+5 dB

Noise rise 
+6 dB
+6 dB

Path loss
+L dB
+L dB

Interference compensation considering own signal power*
-0.04 dB
-0.3 dB

Transmit power
-117.91 + L dBm
-108.6 + L dBm

* 
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     The ratio of the noise rise attribute to the 8 kbps service was chosen as a parameter, so that various situations of the traffic constitution could be evaluated. In the simulation the UEs were randomly assigned to the two services at a given ratio. Table 2 shows the values for the ratios considered in this paper. The traffic constitution represents the ratio of the two services in number of UEs that is calculated using noise rise constitution value. Refer to Appendix to see how this calculation is performed.

Table 2. Simulated cases of the traffic constitution.

Simulation cases
Noise rise constitution

8kbps : 144kbps
Traffic constitution

8kbps : 144kbps

Case 1
1.00 : 0.00
1.00 : 0.00

Case 2
0.75 : 0.25
0.96 : 0.04

Case 3
0.50 : 0.50
0.90 : 0.10

Case 4
0.25 : 0.75
0.75 : 0.25

Case 5
0.00 : 1.00
0.00 : 1.00

     The cell plan and all applicable parameters are the same as the agreed macro-macro scenario described in [1].

3. Simulation Results

The simulation results are shown for the intermediate case cell layout in figure 1 and for the worst case cell layout in figure 2. Figures 1 and 2 indicate that the capacity loss is not altered significantly by the traffic constitution and the capacity loss is kept below 3% with the ACIR of 33 dB. Thus, the adjacent channel interference from high power UEs do not cause notable degradation on the system capacity.

4. Conclusions

The simulation results for the co-existing 21 dBm, 8 kbps and 24 dBm, 144 kbps services situation in the macro-macro scenario were presented. The results showed that the ACIR of the co-existing 24 dBm, 144 kbps UEs, transmitting at average 9.3 dB higher power, do not exhibit significant impact on the system capacity. Therefore, the ACIR value of 33 dB would be sufficient for the 24 dBm power class as well.
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Figure 1. Capacity loss versus the ACIR for the co-existing 21 dBm, 8 kbps / 24 dBm, 144 kbps

services situation ( intermediate case cell layout ).
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Figure 2. Capacity loss versus the ACIR for the co-existing 21 dBm, 8 kbps / 24 dBm, 144 kbps

services situation ( worst case cell layout).

Appendix

     The traffic constitution, i.e. the ratio of the two services in number of UEs, at a given noise rise constitution, is derived from the target (Eb/Io)s and the processing gains of the two services. This relationship between the noise rise constitution and the traffic constitution is drawn in figure 3 and is expressed by the expression below.
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Figure 3. Traffic constitution as a function of the ratio

of the noise rise attribute to the 8 kbps service.
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