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1. Introduction

This contribution presents the results of co-existence simulation between LTE900 (1.25MHz bandwidth) and GSM900 systems for rural macro cell environment with un-coordinated base-station deployment.  In this document, only uplink GSM900 speech service as victim due to adjacent channel interference from uplink LTE900 UE is investigated. 
2. Simulation Parameters

The key simulation parameters are summarized in table below.  The LTE-900 (1.25MHz) 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 (1.25MHz)
	GSM900
	Notes

	Uplink carrier frequency band
	900 MHz
	

	Uplink System Bandwidth
	1.25MHz (3 frequency RBs with 1RB/UE = 3 UE/sector)
	24 x 200kHz 
	

	Number of carriers
	1
	4 cells/12 frequencies reuse,
2 carriers/sector
	

	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 24dBm,
min. of -30dBm
	max. of 33dBm, 

min. of 5dBm
	

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

	UE distribution
	3 UEs per sector 
	randomly distributed
	

	Scenario
	Aggressor
	Victim
	


3. Simulation configuration
3.1 LTE UE Transmission Power
The LTE UE transmission power is determined in according to [1][4][5],
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where 
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is the maximum UE power.
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is the ratio between minimum UE power and maximum UE power.
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 is the pathloss.
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is the pathloss reference point above which all UEs transmit full power.
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 is the pathloss compensation exponent.

For the power control equation above, two configurations are simulated,

	Configurations
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	Set 1
	121dB
	1

	Set 2
	140dB
	0.8


4. Simulation Procedures
When calculating the system capacity degradation of the GSM900 system due to adjacent channel interference from the LTE900 system, the referenced baseline uplink 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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Different to the simulation assumptions in [2], no correction of LTE UE ACLR according to a spectrum mask was applied and the interference was assumed “flat” across all GSM carriers†. For each of the ACIR value, LTE900 UEs are firstly added to the system until it is fully loaded with 3 UEs/sector. Subsequently, GSM900 UEs are continuously added until the system is fully loaded.  The success/failure status of a GSM900 UE is determined at the threshold of 0.5dB less than the required SINR target [2]. The simulation results of the GSM900 system averaged capacity degradation are shown in Figure 1 and are also summarized in the appendix.
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Figure 1 Uplink GSM System Capacity Loss
5. Conclusions

The simulation results of the uplink co-existence between LTE900 and GSM900 system with GSM900 system as victim are presented.  The results indicate that the capacity degradations for both configurations with different
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 are negligible even at very low ACIR values. 
6. References
[1] 
“E-UTRA Radio Frequency (RF) System Scenarios (R4-061076)”, 3GPP TR 25.cde V0.4.0 (2006-09). 

[2]
“UMTS 900MHz Work Item Technical Report (Release 7)”, 3GPP TR 25.816 v7.0.0 (2005-12). 


[3] 
“Radio Frequency (RF) System Scenarios (Release 6)”, 3GPP TR 25.942 v6.4.0 (2005-03).

[4] 
Nortel, “E-UTRA Uplink Power Control for Co-existence Studies”, Tallinn, Estonia, 3GPP TSR-RAN WG4 Meeting #40, R4-060927, Sep 2006.

[5] 
Motorola, “Power control for E-UTRA Uplink Co-existence Study”, Shanghai, China, 3GPP TSG RAN WG4 Meeting #39, R4-060630, May 2006.

7. Appendix – numerical results
	ACIR (dB)
	Averaged Uplink Capacity Loss (%)

	
	Set 1
	Set 2

	0
	0.4598
	0.020239

	5
	0.0809
	0.004406

	10
	0.0160
	0.0

	15
	0.0
	0.0

	20
	0.0
	0.0

	25
	0.0
	0.0
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† The results presented in this paper do not take into account of any ACIR corrections due to the difference in bandwidth between the LTE900 and GSM900 systems.
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