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1. Introduction

This document reports the ACIR simulations done for uplink and downlink ACIR. Simulated services are speech with 8 kbps data rate, and data service with 144 kbps data rate.  Simulated environments are multioperator macro cell environment and a HCS (Hierarchical Cell Structure) enviroment with micro and macro cell layer. 

2. Multioperator

With multioperator simulations the number of base stations for both operators is 19. In total 38 base stations are simulated. Base stations are place to hexagonal grid, so that base station positions of two operators are shifted by offset. Distance between base stations 1000m. Offset of 577 meters (worst case) and 289 meters (medium case) are used.  Major parameters are listed in Table 1.

Parameter
Value

MCL
70 dB

PC iterations
150

Handover margin
3 dB

Active set size
max 2

Distance between BSs
1000 m

Offset
577 and 289 m

Std for log-normal fading
10 dB

2.1 Multioperator UL ACIR simulations for 8kbps and 144 kbps

With uplink simulations maximum Tx power was 21dBm for both bit rates. Power control range was 65dB. Eb/No target for speech was 6.1 dB (8 kbps) and for data  3.1 dB (144 kbps). 

2.1.1 Capacity and capacity loss.

In figures 2-1 and 2-2 capacities and capacity losses for 8 kbps and 144 services are shown. Simulations were executed with 6 dB average noise rise. Simulations show modest capacity loss (2 – 3 %) for ACIR30 dB or higher. 
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Figure 2‑1: UL Capacity and capacity loss with ACIR for 8 kbps service.
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Figure 2‑2: UL Capacity and capacity loss with ACIR for 144 kbps service.

2.1.2 UL simulations for more realistic PA model 

Model is such that for transmission power Pmax ... Pmax –4 dB, ACIR_high is used. For transmission powers Pmax – 4dB ... Pmin, ACIR_low is used. ACIR_low is always 5 dB tighter than ACIR_high. Note that this practical PA model is slightly different than introduced in last WG4 meeting. 

Simulation results are shown in Figure 2-3. As can be seen now 25 dB ACIR gives the same capacity loss as 30 dB previously. With this model ACIR 30 dB does not introduce any capacity loss. The reason for this is that MS uses their maximum power so seldom that ACIR at maximum power has low impact on capacity.
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Figure 2‑3: Capacity loss for 8 kbps service with practical PA model.

2.2 Noise rise PDFs for UL multioperator 8 kbps

The noise rise probability density (frequency) functions (PDF) for 8 kbps service with different ACIR values are given in figures 2-4 and 2-5. The samples that are larger than 10 are considered as 10. This explains the peak at the tail of the density (ACIR20dB case). The x-axis is the noise rise in dB and the y-axis the sample frequency. The results show that if ACIR is 20 dB the support of the PDF deviates more than if the ACIR is larger or equal to 30. For ACIRs 30 or more, there is no difference.  
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                 ACIR = 20 dB


                ACIR = 30 dB

Figure 2‑2: ACIR 20 and 30. Network layout  worst case with 8 kbps data rate. 
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             ACIR = 40 dB


          ACIR = 1000 dB
Figure 2‑3: ACIR 40 and 1000. Network layout  worst case with 8 kbps data rate.

In Figure 2-6 the cumulative density functions (CDF) for 8 kbps with different ACIR values are given. This figure shows the same result as the PDF figures. For ACIR 20 the CDF is different than for other ACIR values showing the larger deviation. The difference between ACIR30,ACIR40dB and ACIR1000dB in CDF is very small.
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Figure 2‑6: The cumulative density functions for 8kbps.

2.3 Multioperator DL ACIR simulations for 8 kbps and 144 kbps

With downlink simulations the maximum TX power 30 was dBm/user for both bit rates. Power control range was 25dB. Eb/No target for speech was 7.9 (7.4+0.5) dB (8 kbps) and for data 2.5 (2.0+0.5) dB (144 kbps).  Non-orthogonality factor was 0.4. In figures 2-8and 2-9 the capacities and capacity losses for 8 and 144 kbps services are given, respectively. Simulations show modest capacity loss (3-4%) for ACIR 30 dB or higher.
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Figure 2‑7: 8 kbps DL, Capacity and capacity loss as a function of ACIR.
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Figure 2‑8: 144kbps, DL, Capacity and capacity loss as a function of ACIR.

Hierarchical cell structure

DISCLAIMER: Authors of this paper were not able to verify correctness of these results! In addition confidence of simulation results suffers because of short simulation runs.

2.4 Uplink 8 kbps

During the simulation it was noticed that UE minimum power (-44 dBm) is probably not sufficient for micro cell environment while assuming 53 dB coupling loss. To be able to proceed with simulations the PC dynamic range was increased to 74
 dB to be able to use 6 dB noise rise criteria in simulations. Single layer capacity was first simulated for micro and macro cell layers giving 2780 users and 203 users, respectively. HCS simulation was then performed so that loading in both layers was such that the 6 dB noise rise requirement was fulfilled. 

Simulations show that capacity collapses with ACIR20 dB (micro cell layer capacity 0 users/cell with required noise rise). With ACIR 30 and higher capacity loss is modest (less than 1 %).
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Figure 3-1: CDF of noise rise for ACIR1000, ACIR40, ACIR30 and ACIR20.

2.5 Downlink 8 kbps

Simulations not accomplished.

3. Conclusions

Uplink:

According to simulations it can be seen that ACIR of 30 dB is some kind of "knee" for system capacity performance. We propose ACLR of 30 dB as a minimum requirements for uplink. 

If the minimum requirement for ACLR is 30 dB, we need to also understand following issues:

· Nominal value for ACIR at maximum power is better than 30 dB, because production margin (~3 dB) needs to be included

· It is likely that ACIR is getting better when power is decreased from the maximum power because of 

      the practical behaviour of the PA

Dowlink:

According to simulations the performance is on adequate level in the range of 30-35 ACIR value. 

� The appropriate PC dynamic range should be simulated in separate simulation. 





