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1. Introduction

This contribution presents the results of co-existence simulation between LTE900 (5MHz 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).  Only the more critical LTE power control parameter set with full pathloss compensation has been considered (i.e. ( =1, denoted PC set 1 in [1]). The power control parameter L-xile has been scaled for the rural 900MHz propagation conditions to yield the same SINR of 16dB that results for the parameters given in [1] for PC set 1.
	Parameters
	LTE900 (1.25MHz)
	GSM900

	Uplink carrier frequency band
	900 MHz

	Uplink System Bandwidth
	5MHz (12 frequency RBs with 4RB/UE = 3 UE/sector)
	12 x 200kHz 

	Number of carriers
	1
	4 cells/12 frequencies reuse,

1 carrier/sector

	Environment
	Macro - Rural

	Cell range
	2km

	Base-stations
	Un-coordinated 

	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 
	8 UE per sector

	Scenario
	Aggressor
	Victim


3. Simulation Procedures and Results
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, in order to see if there is any coexistence issue at all. Consequently, the ACIR has been modelled as flat as well. The ACIR is here expressed in dBc/4x375kHz, as in the case of LTE to UTRA coexistence scenarios in [1]. 

The considered performance criterion is the GSM outage percentage, in line with [2], which is the percentage of UEs with SINR of less than 0.5dB below the SINR target of 6dB. First the GSM network is simulated without LTE interference. The GSM power control as defined in [2] is iterated until powers stabilise and the outage is recorded. Then the LTE network is added to the simulation and the ACIR is gradually decreased in steps. After each step the power control loop is allowed to stabilise again and the new outage value is recoded. UEs in outage are not dropped from the system.

The simulation results of the GSM900 system outage are shown in Figure 1 and are also summarized in the appendix.
[image: image1.emf]0 10 20 30 40 50 60 70

0.54

0.56

0.58

0.6

0.62

0.64

0.66

ACIR [dB]

outage [%]


Figure 1: GSM uplink outage

It is noted that with the assumption of flat ACIR and that the LTE power control is based on power spectral density, then the interference from LTE to GSM will be even lower for smaller bandwidth allocated per LTE UE than in the example considered here.
4. Conclusions

Simulation results of the uplink co-existence where LTE900 aggresses a GSM900 victim are presented for a rural macrocell deployment.  The results show that the outage increase is negligible even for flat ACLR/ACS and very low levels of ACIR.
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6. Appendix – numerical results
	ACIR (dB)
	GSM outage (%)

	41
	0.54

	31
	0.54

	26
	0.54

	21
	0.54

	16
	0.55

	11
	0.55

	6
	0.57

	1
	0.61
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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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