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1. Introduction

This contribution presents the results of a co-existence simulation between LTE900 and GSM900 systems for the rural macro cell environment with un-coordinated base-station deployment.  In this document, only the downlink GSM900 (8kbps) speech service as victim due to adjacent channel interference from the downlink LTE900 system is investigated. 
2. Simulation Parameters

The key simulation parameters are summarised in the table below.  The LTE and system scenario parameters are taken from [1] (rural macro cell environment with un-coordinated base-station deployment), and the GSM900 parameters are taken from [2] (Scenario_2: UMTS(macro)-GSM(macro) in Rural area).  
	Parameters
	LTE900
	GSM900
	Notes

	Number of carriers
	1
	4 cells/12 frequencies reuse 
	

	Environment
	Macro- Rural
	

	Cell radius
	1km
	cell range = 2 x radius = 2km

	Base-stations
	Un-coordinated distributed
	Offset located at the edge of cell.

	Transmission power
	max. of 43dBm
	Power controlled with UE and max. of 43dBm 
	

	Network layout
	36 cells (6x6), 108 sectors with wrap-around
	

	Scenario
	Aggressor
	Victim
	


3. Simulation configuration
When calculating the downlink capacity degradation of the GSM900 system due to interference caused by the LTE900 system, the referenced baseline downlink capacity of the GSM900 system is first determined without the presence of any LTE interferer. It is then followed by further simulations where the ACIR is set to specific values within a given range. The ACIR [3] is defined as, 
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(1)
Different to the simulation assumptions in [2], no correction of LTE BS ACLR according to a spectrum mask was applied and the interference was assumed “flat” across all GSM carriers. The GSM ACS was set such that the resulting ACIR was dominated by the LTE BS ACLR†. For each ACIR value, LTE900 base-stations transmit at maximum power (in order to produce maximum adjacent channel interference) and GSM900 UEs are continuously added until the system is fully loaded.  The success/failure status of a GSM900 UE is determined at a threshold of 0.5dB less than the required SINR target [2].  The simulation results of the GSM900 system capacity degradation are shown in Figure 1 and are also summarized in the appendix.  
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Figure 1 Downlink GSM System Averaged Capacity Loss
4. Conclusions

The simulation results for downlink co-existence of the LTE900 with the GSM900 system, where the GSM900 system is the victim have been presented. The simulation approach is independent of LTE system bandwidth and LTE-GSM channel spacing with the side condition that ACIR is dominated by the LTE BS ACLR and flat across GSM victim channels. This represents a worst case, considering that the (to be defined) LTE spectrum emission mask will improve the interference situation further. However, the results indicate that the capacity degradation becomes negligible (less than 1.7%) at an ACIR value of higher than 35dB. 
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6. Appendix – numerical results
	ACIR (dB)
	Downlink Capacity Loss (%)

	15
	71.84215909

	20
	41.13877266

	25
	17.88612643

	30
	6.02937805

	35
	1.73542824

	40
	0.42671551

	45
	0.08533184

	50
	0.01878589


























† The results presented in this paper do not take into account any ACIR corrections due to the difference in bandwidth between the LTE900 and GSM900 systems and do not consider any frequency scenario (e.g. spacing between carriers, spectrum masks, etc.)
1
PAGE  
2

_1049890942.unknown

