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1 Introduction
In RAN4#99e meeting, simulation assumption has been approved with some open issues to be further studied [1]. 
This contribution will discuss simplification of TN ULNTN UL simulation method.
2 Discussion
When NTN DL is the victim, the NTN UE can be assumed to be located in a TN system (19 sites with wraparound). The UE performance can be derived only by simulating one TN system coexisted with NTN system, since the sites/UEs in this TN system contribute the main interference and the influence of farther sites/UEs can be neglected. However, when looking into NTN UE/Satellite performance with NR networks as aggressor, thousands of sites may need to be generated, the number of which might be up to 608851 for GEO with set 2 parameter assumptions [1]. Such large number of sites will bring challenges for simulation complexity. A simplification method may be needed for TN (DL or UL) to NTN UL scenario.
The proposed method is as the following steps.
1) Randomly generate TN system (19 sites with wraparound) within the coverage of satellite beams.
2) Calculate the interference Pi from TN system to satellite. If the maximum number of loops I reached, go to the next step. Otherwise, go back to 1).
3) Calculate the total interference:


Where,  is the coverage rate of TN systems, S0 is the coverage area of a TN system and S is the coverage area of satellite beams. 
4) Calculate the performance of NTN UE. In this step, the interference from TN systems is expressed by Ptotal and no more TN sites are generated.

This method intends to decrease the number of TN sites to be simulated by calculating the weighted sum of total interference. I is a parameter that balances the complexity and accuracy. Lager loop number I could promises better accuracy but costs more calculating resources and time. Figure 1 shows an illustration of interference from TN systems to satellite derived with the proposed method. Arrows represent the interference direction.
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Figure 1 Interference from TN systems to satellite calculated by the simplified method
Moreover, the proposed method could also be applied to other interference directions. Instead of generating all the TN sites within the beam footprint, a certain number of TN systems are randomly generated. Different from the case that NTN UL is the victim, other cases just need to gather the data such as SINRs calculated in each loop, and derive the statistical results after all the loops are completed. Figure 2 is an illustration of the statistical results.
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Figure 2 Statistical results derived with randomly generated TN systems

3 Conclusion
This paper presented a simplified method for TN UL --> NTN UL simulation.
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