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1 Simulator assumptions
The assumptions used for the simulations in this contribution are the same as in [1] GP-081241. For simplicity of simulation, the model for intermodulation products of the fifth order and higher order (called IM5+ below) is slightly changed: All these products are assumed to be at -70 dBc level with corresponding spectrum widening, making the interference noise-like. The number of frequencies in the aggressor system has also been decreased in most cases, but one case, where the frequency use is as high as in reference [1], is added for comparison with previous results. 
The reduced number of frequencies results in decreased IM3 interference, which makes the effects of IM5+ contribution more significant for the results. However, as we are comparing the impact of different absolute limit levels for the IM5+ products relative to each other, it can be assumed that the results are relevant enough for drawing conclusions.
The models and assumptions for the different network types are summarized in table 1.

	Network type
	Urban macrocell
	Small urban macrocell
	Streetlevel microcell

	Propagation model
	Walfish-Ikegami / Okumura-Hata (sigma=8), with LOS-model from COST 259.
	COST 231 Walfish-Ikegami incl. LOS-model, described in TS 25.996 
	ITU-R P.1411-4 chapter 4.3. 

	Cell radius
	600 m
	150 m
	120 m

	Site-to-site distance
	1800 m
	450 m
	207 m

	Cell range
	1200 m
	300 m
	120 m

	Site type
	3-sector
	3-sector
	Omnicell

	Antenna gain
	15 dBi
	8 dBi
	0 dBi

	Min. MS-BTS distance
	30 m
	10 m
	5 m

	Site height
	17 m
	12.5 m
	5 m

	Average roof height
	12 m
	12 m
	N/A

	BTS power
	39 dBm
	31 dBm
	24 dBm


Table 1. Network specific parameters

The network scenarios covered can be seen in table 2. 
	Victim
	Re-use
	Total no. of frequencies
	FH
	Aggressor
	Re-use
	Scenario map

	Street level Micro
	3/9
	27
	Yes
	Urban Macro
	3/9
	Figure 2. 

	Street level Micro
	3/9
	27
	Yes
	Urban Small Macro
	3/9 and 1/3
	Figure 1. 


Table 2
. The simulation scenarios.

In figures 1 through 2 the different relative positioning of the victim and aggressor networks can be seen and where the sites are located.
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	Figure 1. The interfering system (red) has tri-sector cells with a radius of 150 m. The victim system (blue) has omni cells with a radius of 120 m. 
	Figure 2. The interfering system (red) has tri-sector cells with a radius of 600 m. The victim system (blue) has omni cells with a radius of 120 m.


These two scenarios have been selected from the scenarios presented in [1] as they show the worst levels of degradation. 

2 Simulation results
All results are shown for MC-BTS class 2, with -60 dBc IM3 attenuation. The different levels of fifth-order intermodulation and higher are compared to a reference scenario, where no such interference is being transmitted by the aggressor system. The purpose of this is to establish the significance of this noise component when compared to all other sources of noise. 
Transmitter fifth-order intermodulation and higher is modeled as noise at -70 dBc or X dBm in 100 kHz measurement bandwidth, whichever that is less stringent. 
2.1 Street level micro interfered by small urban macro

2.1.1 Below 6 MHz channel offset, 3/9-reuse in aggressor

For the small urban aggressor scenario TX power is 31 dBm. -70 dBc corresponds to -42 dBm when a conversion factor has been applied for 100 kHz measurement bandwidth. This means that to decrease the absolute noise level below -42 dBm will not further reduce the degradation in the victim system. 

A few different absolute limits for IM has been tried for the small macro scenario and the results can been seen in figures 3 through 6. There is little difference in degradation between the absolute levels -46 dBm and -41 dBm. When they are combined with the -70 dBc requirement the resulting levels become ‑42 dBm and -41 dBm, respectively. But at the level -36 dBm there is a noticeable further degradation.
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	Figure 3. C/I degradation CDF comparing different absolute limits of IM.
	Figure 4. Increased risk for dropped call (C/I lowered below drop threshold) due to different absolute limits of IM.
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	Figure 5. EGRPS bit rate degradation CDF comparing different absolute limits of IM.
	Figure 6. EGRPS2-A bit rate degradation CDF comparing different absolute limits of IM.


2.1.2 Below 6 MHz channel offset, 1/3-reuse in aggressor

The same scenario as in 2.1.1, but the aggressor has three times more carriers to cause IM3 products among the victim frequencies. This means that the IM5+ products will be of less importance. This can be seen in figure 7 and 8.
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	Figure 7. C/I degradation CDF comparing different absolute limits of IM.
	Figure 8. EGRPS2-A bit rate degradation CDF comparing different absolute limits of IM.


2.1.3 Above 6 MHz channel offset, 3/9-reuse in aggressor

When outside 6 MHz, the degradation due to the IM5-model is slightly larger. This is because the amount of noise from other sources is smaller. However, the difference in degradation between the different absolute noise levels is small as the noise levels are measured in 300 kHz instead of 100 kHz, effectively reducing the noise levels by 5 dB. So the absolute levels of ‑46 dBm and -41 dBm will have no relevance as -70 dBc is less stringent. The amount of degradation can be seen in figures 8 and 9.
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	Figure 8. C/I degradation CDF comparing different absolute limits of IM.
	Figure 9. EGRPS2-A bit rate degradation CDF comparing different absolute limits of IM.


2.2 Street level micro interfered by urban macro

In this scenario the urban aggressor uses a TX power of 39 dBm. Thus -70 dBc corresponds to -34 dBm in 100 kHz bandwidth when a conversion factor has been applied. 

Figures 10 and 11 shows degradation in the urban macro scenario, and there is no difference between the noise levels as -70 dBc is less stringent than any of the studied absolute noise levels. The three levels give identical degradation distributions and are completely overlapping. 
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	Figure 10. C/I degradation CDF comparing different absolute limits of IM.
	Figure 11. EGRPS2-A bit rate degradation CDF comparing different absolute limits of IM.


3 Conclusions

The absolute IM level of -36 dBm makes a difference in the scenario with the low static output power of 31 dBm and below 6 MHz frequency offset. For this particular scenario, the absolute IM level of -41 dBm is more aligned with -70 dBc and show similar degradation.
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