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1. Introduction
This document presents simulation results for E-UTRA(E-UTRA uplink coexistence studies for both 5MHz and 10 MHz bandwidths.  The simulations follow the method described in [2]. Power control schemes are as described in [1].
2. Methodology
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Figure 1 Flow diagram for E-UTRA Co-Existence simulations
Figure 1 shows the process flow for co-existence simulations and the key inputs and outputs. The method follows the description in [2] and [3]. This involves simulating victim and aggressor networks by populating them with UEs, assigning resources and setting transmit power. Once this is done, C and Iintra can be calculated in the victim system, and Iinter calculated by combining UE transmit power in the aggressor with an ACIR Look Up Table (LUT). This describes the relative power leaked by a UE into adjacent channels. CNIR on each UE–base link can then be converted into UE throughput using another LUT.  The assumptions for the each of the inputs are given below:
Gain matrix

· 19 trisectored cells on hexagonal grid, co-ordinated and uncoordinated networks

· 10’000 UEs 

· Cell range 500m (inter cell spacing 750m)

· Propagation for 2GHz: 

· Path Loss in dB: L=128.1+37.6log10R

· Correlated lognormal fading (=10dB 

· (=1 for links between a UE and sectors around the same base

· (=0.5 for links between a UE and sectors at different bases.

· MCL=70dB

Handover Margin: 3dB

Loading: 3 UEs per cell (4RBs per UE for 5MHz, 8RBs per UE for 10MHz)

Power control according to algorithms in [1] 

· Parameters used: 
· (=1.0, (=16dB.

· (=0.8, (=35dB.

· (=0.5, (=70dB.

· UE transmit power. Max 24dBm, Min -30dBm

· Power control does not take into account interference from the other network.

· Noise according to UE bandwidth (defined by equation 2 in [1]: 

· 4RBs = -107.2dBm    (includes a BS noise figure of 5dB)

· 8RBs = -104.2dBm    (includes a BS noise figure of 5dB)

ACIR LUT
· Shaped ALCR, with 12dB higher when aggressing and Victim UEs are at the band edge, as per table 1
· Offset value x ranging from -15 to +10 dB

Table 1 ACLR Mask Shape, according to position of RB allocation in the channel
	ACLR, dB
	Victim RB position

	Agg RB 
	low
	med
	High

	low
	42 + x
	42 + x
	42 + x

	med
	42 + x
	42 + x
	42 + x

	high
	30 + x
	42 + x
	42 + x


Note table 1 assumes the aggressor occupies the channel below the victim, so ‘high’ in the aggressing channel is adjacent to ‘low’ in the victim.
Throughput to SNR mapping uses shifted truncated Shannon method defined in [2]
3. Results
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Figure 2 Throughput loss vs ACLR offset x, for 5MHz E-UTRA( 5MHz E-UTRA Uplink, (=0.8 PC
Figure 2 and Figure 3 show throughput loss as a function of ACIR offset for 5MHz and 10 MHz systems, respectively. 
Results are very similar for both bandwidths, the 10MHz system with slightly more capacity loss for a given ACLR. 

The graphs show performance for the (=0.8 PC scheme, as proposed in [1]. It should be noted that the (=1 scheme has similar results, which can be seen in the tables in the appendix.
· Co-ordinated networks suffer much less capacity degradation compared to uncoordinated ones.

· Cell edge throughput degrades more than average UE throughput for a given ACLR offset.

· 5% degradation in cell edge throughput occurs at x ( -5dB, corresponding to ACLR of 25dB / 37dB  
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Figure 3 Throughput loss vs ACLR offset x, for 10MHz E-UTRA( 10MHz E-UTRA Uplink, (=0.8 PC
4. Conclusions
This paper has presented E-UTRA ( E-UTRA uplink co-existence results for 5MHz and 10MHz system bandwidths.
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Appendix: Table of Results
	Percentage loss in Average UE throughput / Cell Throughput
	
	
	

	System
	Beta
	alpha
	network
	ACLR Mask Offset, dB

	bandwidth
	 
	dB
	layout
	100
	10
	5
	0
	-5
	-10
	-15

	5MHz
	1
	16
	unco-ord
	0
	0.28
	0.71
	1.72
	3.82
	7.88
	15.17

	5MHz
	0.8
	35
	unco-ord
	0
	0.20
	0.53
	1.35
	3.18
	6.88
	13.70

	5MHz
	0.5
	70
	unco-ord
	0
	0.14
	0.40
	1.06
	2.56
	5.69
	11.58

	5MHz
	1
	16
	co-ord
	0
	0.01
	0.04
	0.12
	0.36
	1.14
	3.37

	5MHz
	0.8
	35
	co-ord
	0
	0.01
	0.04
	0.12
	0.40
	1.21
	3.57

	5MHz
	0.5
	70
	co-ord
	 
	 
	 
	 
	 
	 
	 

	10 MHz
	1
	16
	unco-ord
	0
	0.32
	0.81
	1.88
	4.11
	8.31
	15.78

	10 MHz
	0.8
	35
	unco-ord
	0
	0.24
	0.63
	1.54
	3.49
	7.29
	14.12

	10 MHz
	0.5
	70
	unco-ord
	0
	0.14
	0.40
	1.06
	2.56
	5.69
	11.58

	10 MHz
	1
	16
	co-ord
	 
	 
	 
	 
	 
	 
	 

	10 MHz
	0.8
	35
	co-ord
	0
	0.01
	0.04
	0.13
	0.40
	1.23
	3.59

	10 MHz
	0.5
	70
	co-ord
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	

	Percentage loss in Cell Edge UE thoughput (5%ile)
	
	
	
	

	System
	Beta
	alpha
	network
	ACLR Mask Offset, dB

	bandwidth
	 
	dB
	layout
	100
	10
	5
	0
	-5
	-10
	-15

	5MHz
	1
	16
	unco-ord
	0
	0.11
	0.56
	1.64
	4.27
	14.26
	33.91

	5MHz
	0.8
	35
	unco-ord
	0
	0.11
	0.36
	1.36
	3.82
	12.89
	30.63

	5MHz
	0.5
	70
	unco-ord
	0
	0.11
	0.23
	0.94
	4.89
	12.11
	35.99

	5MHz
	1
	16
	co-ord
	0
	0.00
	0.01
	0.05
	0.13
	0.35
	1.07

	5MHz
	0.8
	35
	co-ord
	0
	0.00
	0.06
	0.11
	0.18
	0.80
	1.95

	5MHz
	0.5
	70
	co-ord
	 
	 
	 
	 
	 
	 
	 

	10 MHz
	1
	16
	unco-ord
	0
	0.07
	0.64
	1.74
	4.80
	16.72
	37.00

	10 MHz
	0.8
	35
	unco-ord
	0
	0.25
	0.82
	1.96
	5.33
	16.57
	34.28

	10 MHz
	0.5
	70
	unco-ord
	0
	0.11
	0.23
	0.94
	4.89
	12.11
	35.99

	10 MHz
	1
	16
	co-ord
	 
	 
	 
	 
	 
	 
	 

	10 MHz
	0.8
	35
	co-ord
	0
	0.00
	0.07
	0.14
	0.24
	0.41
	1.54

	10 MHz
	0.5
	70
	co-ord
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