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1
Introduction
In previous RAN4 meetings the simulation assumptions for LTE-A co-existence study have been discussed [1], together with some preliminary results being presented. 
2
Simulation assumptions
Table 1 Simulation scenarios

	Scenario #
	Aggressor system
	Victim system
	Simulation frequency
	Environment
	ISD
	Cell Range
	Priority

	1
	DL: 40 MHz, UL: 40 MHz LTE-A
	10 MHz LTE
	2000 MHz
	Urban Area
	750 m
	500 m
	High

	2
	DL: 40 MHz, UL: 40 MHz LTE-A
	DL: 40 MHz, UL: 40 MHz LTE-A
	2000 MHz
	Urban Area
	750 m
	500 m
	High

	3
	DL: 40 MHz, UL: 40 MHz LTE-A
	5 MHz UTRA
	2000 MHz
	Urban Area
	750 m
	500 m
	High


Static Monte-Carlo simulations carried out. All three simulation scenarios presented in Table 1 simulated. Simulation parameters adopted from [1] and can be also found in 5 Annex A – Simulation assumptions.
ACIR model (Table 2) is equal to model described in TR 36.942, except third additional ACIR value. ( 30 + X ) dB interference to adjacent victim resource block at the channel edge and ( 43 + X ) dB interference to resource blocks one RB away from channel edge. ( 50 + X ) dB interference to resource blocks at least two resource blocks from channel edge. This ACIR model is used for simulation scenarios #1 and #2 in Table 1. 
Table 2 Used ACIR model for scenarios #1 and #2
	Frequency offset between aggressor (16RBs) and victim (16RBs)
	ACIR value (dB)

	0 RBs 


	30 + X

	16 RBs


	43 + X

	≥32 RBs


	50 + X

	X serves as the step size for simulations, X = … -10, -5, 0, 5, 10… dB


ACIR model for simulation scenario #3 is given in Table 3 and it is same as previous one, excepts last ACIR value is ( 48 + X ) instead of ( 50 + X ).

Table 3 Used ACIR model for scenario #3

	Frequency offset between aggressor (16RBs) and victim (16RBs)
	ACIR value (dB)

	0 RBs 


	30 + X

	16 RBs


	43 + X

	≥32 RBs


	48 + X

	X serves as the step size for simulations, X = … -10, -5, 0, 5, 10… dB


3
Simulation results
3.1 Aggressor: LTE-A, Victim: LTE/LTE-A
Figure 1 presents the average cell throughput loss as a function of ACIR shift X for Scenario #1 in Table 1. 
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Figure 1 Average cell throughput loss, LTE-A aggressor and LTE victim
In Figure 2 the average cell throughput loss as a function of ACIR shift X for Scenario #2 in Table 1 is shown.
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Figure 2 Average cell throughput loss, LTE-A aggressor and LTE-A victim
Simulation results summarized in Table 4 for ACIR shifts -10, -5, 0, 5, 10 dB.
Table 4 Average throughput loss of LTE(-A) uplink
	ACIR shift (dB)
	LTE-A to LTE Scen#1 PC set#1 (%)
	LTE-A to LTE Scen#1, PC set#2 (%)
	LTE-A to LTE- A Scen#1, PC set#1 (%)
	LTE-A to LTE-A Scen#1, PC set#2 (%)

	-10
	20.41
	10.60
	16.48
	7.43

	-5
	10.33
	4.72
	7.72
	2.95

	0
	4.70
	1.95
	3.20
	1.10

	5
	1.97
	0.76
	1.23
	0.40

	10
	0.78
	0.28
	0.45
	0.14


3.3
Aggressor: LTE-A, Victim: UTRA
3 presents the average capacity loss as a function of ACIR shift X for Scenario #3 in Table 1. Capacity in this case means number of users that can be served so that noise rise doesn’t exceed 6 dB. 
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Figure 3 Capacity loss, LTE-A aggressor and UTRA victim
Table 4 Average throughput loss UTRA uplink
	ACIR shift (dB)
	LTE-A to UTRA Scen#1 PC set#1 (%)
	LTE-A to UTRA Scen#1, PC set#2 (%)

	-10
	100.00
	33.33

	-5
	100.00
	10.61

	0
	50.00
	4.55

	5
	15.15
	1.52

	10
	6.06
	1.52

	15
	1.52
	1.52


4
Conclusions
In this contribution we have presented simulation results for the LTE-A uplink co-existence study
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5 Annex A – Simulation assumptions

Table A1 Simulation assumptions
	Parameter
	Assumption (common)

	Environment
	Macro cell, Urban area, Uncoordinated deployment

	Carrier frequency
	2000 MHz

	Cellular layout
	Hexagonal grid, 19 cell sites, 57 sectors with BTS in the corner of the cell , 
65-degree sectored beam. 

	BTS antenna gain
(including feeder loss)
	15 dBi

	BTS antenna frontback ratio (Am)
	20 dB

	BTS antenna height
	30 m

	Inter-site distance
	750 m

	Pathloss model
	128.1+37.6log10(r) + 21*log10(fc/2.0)

	log-normal fade shadow
	10 dB

	Shadowing correlation
	Between cells: 0.5, Between sectors: 1.0

	MCL (including antenna gain)
	70 dB

	Handover margin
	3 dB

	white noise power density
	-174 dBm/Hz

	BTS Noise figure
	5 dB

	Scheduling algorithm
	Round Robin

	Parameter
	Assumption (UTRA)

	system bandwidth
	5 MHz

	UE max Tx power
	21 dBm

	UE min Tx power
	-50 dBm

	Traffic model
	speech (8kbps), full-buffer

	non orthogonality factor
	N/A (UL)

0.4 (DL)

	Target Eb/N0
	6.1 dB (UL)

7.9 dB (DL)


Table A1(contd.) Simulation assumptions
	Parameter
	Assumption (LTE)

	system bandwidth
	10 MHz

	UE max Tx power
	23 dBm

	UE min Tx power
	-40 dBm

	Power control algorithm
	Fractional TPC

	P0PUSCH
	-101.0 dBm (TPC set1), -92.24 dBm (TCP set 2)

	alpha
	1.0 (TPC set 1), 0.8 (TPC set 2)

	Traffic model
	full-buffer

	Resource Block (RB) size
	180kHz, total: 50 RBs (48 RBs)

	RB number per active UEs
	16 RBs

	number of active UEs
	3 UEs

	Link simulation interface
	Attenuated and truncated form of the Shannon bound in TR36.942.doc

	Parameter
	Assumption (LTE-A)

	system bandwidth
	40 MHz

	UE max Tx power
	23 dBm

	UE min Tx power
	-40 dBm

	Power control algorithm
	Fractional TPC

	P0PUSCH
	-101.0 dBm (TPC set1), -92.24 dBm (TCP set 2)

	alpha
	1.0 (TPC set 1), 0.8 (TPC set 2)

	Traffic model
	full-buffer

	Resource Block (RB) size
	180kHz, total: 200 RBs (192 RBs)

	RB number per active UEs
	16 RBs

	number of active UEs
	12 UEs

	Link simulation interface
	Attenuated and truncated form of the Shannon bound in TR36.942.doc


