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1. Introduction

This document presents 5 MHz E-UTRA – UTRA UL co-existence simulations for the agreed simulations assumptions given in [1].  The document also discusses possible reasons for differences in the simulation results of different companies experienced in the last RAN4 meeting #40.
2. E-UTRA - UTRA UL co-existence results
In the RAN4 meeting #40 it was recognised that there were some differences in the E-UTRA- UTRA simulation results of different companies and therefore more details e.g. on shadowing correlations were agreed in RAN4#40. Also aligned UL PC parameters were agreed. In this section we present our E-UTRA – UTRA UL co-existence simulations results and discuss potential reasons for variations between different simulation results.

As agreed in RAN4#40 the two simulation cases with different UL PC parameters have been simulated. 

Table 1 UL PC parameters

	Parameter set
	Gamma
	PLx-ile

	
	
	5 MHz bandwidth

	Set 1
	1
	115

	Set 2
	0,8
	133


In order to better understand how the UL co-existence results are impacted by different simulation methods we have compared three different methods. We noticed that capacity loss varied depending on whether it was obtained by 1) calculating the capacity loss from noise rise difference in the simulation, u2) sing iterative simulations where the noise rise distribution of  a simulation with additional interference was matched with the noise rise distribution of the reference case without interfering operator and then observing differences in the number users and thereby in capacity or 3) solely based on calculation assuming certain certain noise rise assumptions..  
First in Figure 1 we present averaged capacity losses for Set1 and Set 2 obtained by using the method, where the capacity loss is calculated from the noise rise difference in the simulaitions. As this method is based on noise rise changes, the calculated capacity loss could even been more than 100 % although in reality the reduction in the number of users in the system cannot exceed 100%. The estimation of capacity loss from noise rise change rather is rather commonly used method. In this way it is possible to avoid sometimes rather time consuming iterative simulations. 
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Figure 1 Calculated average capacity losses for Set 1 and Set 2
Next we present capacity loss results for Set 1 and Set 2 based on iterative simulations. 
[image: image2.emf]Capacity loss based on true differences in # of users
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Figure 2 Average capacity losses for Set 1 and Set 2 obtained using iterative simulations
Figure 3 presented capacity loss estimates using an analytical method after the E-UTRA simulations.
[image: image3.emf]Capacity loss based on calculations only
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Figure 3 Capacity loss using an analytical capacity loss estimation for UTRA based on E-UTRA simulations
We can observe that capacity losses in Figure 1 - Figure 3 differ significantly from each other although otherwise the same simulator and simulation assumptions have been used. E.g. for ACIR = 30 dB (i.e. X = 0 dB) capacity loss varies from ~3 % to 100 %. Therefore, it would seem also useful to align the methods for analysing the simulation results in order to better align the results from different companies. Some further alignment work on the UTRA simulations and perhaps even simulator assumptions may be needed as the E-UTRA UL co-existence simulation results seemed to be much better aligned.
Although it is not visible in the final simulation results presented in the document, it seems that only rather limited amount users dominate in the interference contribution of a simulation. It is also worth noting that in these simulations the E-UTRA system has only a very few users, which makes it difficult to ensure true even distribution of users within a cell.   However, variation in the previously shown E-UTRA –  E-UTRA UL co-existence simulation results was not significant. This could potentially indicate some differences in UTRA simulation assumptions.
In order to facilitate simulation alignment between the companies we have also plotted E-UTRA and UTRA UE Tx power CDF curves for Set 1 and Set 2. The results are obtained from the iterative simulations. 
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Figure 4 Set 1 for ACIR = 30 dB (i.e. X= 0 dB) and Set 2 for ACIR = 30 dB (i.e. X = 0 dB)
3. Conclusions

In this contribution we have presented 5 MHz E-UTRA – UTRA UL co-existence simulation results for three different simulation methods using the same simulator and simulation assumptions. The simulation assumptions are as agreed in the RAN4 meeting # 40. The assumptions are captured in [1]. Capacity losses observed with these three methods differ significantly from each other. E.g. for ACIR = 30 dB (i.e. X = 0 dB) capacity loss varies from ~3 % to 100 %.  Thus, before concluding the E-UTRA – UTRA co-existence studies it is important to understand and agree what is the most realistic method for analysing the capacity loss impacts of the E-UTRA system on UTRA..  In the contribution we have  discussed some potential reasons for differences in the previously simulation results. 
4. References
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