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1. Introduction
Documents ‎[1] and ‎[2] present results of co-existence analysis  between LTE UL at Band 26 FUL_high = 849 MHz and narrow band public safety (PSNB) systems operating in the adjacent band at 851MHz. The methodology used in both documents is in principal the same which is based on a combination of numerical calculations and Monte-Carlo simulations. The numerical approach is used to calculate the “probability of interference” as the metric for assessing the impact of the LTE UL interference on PS portable reception. For this purpose, it is assumed that PSNB portables are located at the PSNB cell coverage edge with the cell edge defined as the area where the PSNB portable received signal strength results in a SINR at most 3 dB above the target SINR. The Monte-Carlo component of the methodology tries to take into account both the probability density function of the victim PSNB portable operating at the Rx sensitivity level and the probability density function of the LTE UE Tx power. . As pointed out in our input to RAN4#61 ‎[3], although the methodology described above improves the traditional deterministic analysis which assumes the aggressor transmits with the maximum power and the wanted signal received by the victim is 3dB above the receiver sensitivity, but, it doesn’t take into account the statistical nature of close geographical proximity between LTE UE and PSNB portable, rather applies a deterministic approach by setting the close proximity to a fixed  distance (1 m, 2 m, 3 m etc.). This is a worst case assumption which doesn’t capture the reality. In addition, the impact of user density wasn’t taken into account in the methodology. In fact, the probability of the close geographical proximity between the aggressor LTE UE and the victim PSNB portable may be very low.
We present in this contribution the result of Monte Carlo simulations conducted to take into account the user density and distribution. The major assumptions and parameters as well as the simulation methodology for LTE are taken from TR 36.942 ‎[4]. The deployment scenario used for the Monte Carlo simulation is described in ‎[3]. The assumptions and parameters for PSNB system and the quantitative criterion to assess interference from LTE UL to adjacent PSNB DL are those suggested in ‎[1] and ‎[2]. The overall outage and the cell edge probability of interference can be analyzed by Monte Carlo simulation, which improves the method suggested in [1] by taking into account the user density and the aggregated interference from multiple LTE UE Tx to PSNB portable Rx.
The analysis presented below show that an OOB limit below -47 dBm/6.25kHz is sufficient to keep the probability of interference to PSNB portables in the order of 1%.

2. Deployment scenario, Assumptions and Methodology
In this section, we have revisited the deployment scenario, assumptions and methodology described in ‎[3].
Deployment scenario
We have investigated the urban outdoor scenario where the close geographical proximity between LTE UE and PSNB portable may happen most likely.  The network layout for simulations is shown in Figure 1. LTE clusters are randomly dropped within the PSNB cell coverage area, where each cluster consists of 57 cells (network layers). The wrap-around technique is applied between the LTE UE and PSNB portable due to the following advantages:
1. The approach will guarantee that each PSNB portable is surrounded by enough LTE UEs in at least three network layers even if this PSNB portable is located at the LTE cluster edge or at the PSNB cell coverage edge. In this manner and by avoiding edge effects, there is no risk that the interference from LTE UE Tx to PSNB portable Rx is underestimated and with a high confidence the LTE interference to PSNB portable corresponds to the reality.
2. The computational complexity can be under control even if the PSNB cell coverage is much larger compared to the LTE network layout coverage.
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Figure 1: Simulation layout
To define the edge area of the PSNB cell, we apply the same criterion used in ‎[1] and ‎[2]. This is the area where the wanted signal level Xd meets the following relationship with MUS denoting the Minimum Usable Signal level for the PSNB portable:
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MUS is defined in terms of the minimum SINR needed by the PSNB portable (in the following referred to by SINRmin or target SINR) and the receiver thermal noise of PSNB portable in the effective noise bandwidth 6.25 kHz (Nth) as follows:
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Assumptions and Methodology

The major assumptions and methodology for LTE UL refer to the urban outdoor scenario of TR36.942 ‎[4] and are given in Annex A.1. Two different deployments corresponding to different LTE user densities are modeled and analyzed.
For PSNB system, we use the common assumptions made in ‎[1] and ‎[2] as reflected in Annex A.2. The figures proposed in ‎[2] and ‎[1] for SINRmin are considered as Configuration 1 (SINRmin = 12 dB) and Configuration 2 (SINRmin = 16.5 dB), respectively. Cell radius 7.5 km proposed in ‎[2] is used for the Public Safety network in urban area, because with the propagation model used for urban area, the PSNB cell with radius 12 km, as applied in ‎[1], has a very poor SINR performance even in the absence of LTE interference as demonstrated in Figure 2. For cell radius 12 km, the portion of overall PSNB portables not fulfilling SINRmin = 16.5 dB applied in studies of ‎[1] is more than 9% (see Table 1). As can be noted from Table 1, more than 4% of the overall PSNB portables can’t meet even the more relaxed SINRmin = 12 dB. For a cell radius of 10 km we see a similar disadvantage for SINRmin = 16.5 dB. Therefore, we decided to consider PSNB cells with a radius of 7.5 km.
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Figure 2: CDF of PSNB DL SINR for different cell radii without LTE interference
Table 1: Single PS system outage rate with different cell radius
	
	PS Cell radius =7.5 km
	PS Cell radius =10 km
	PS Cell radius =12 km

	target SINR = 12dB
	0.9%
	2.4%
	4.2%

	 target SINR = 16.5dB
	2.4%
	5.6%
	9.1%


The area for the interference criterion MUS ≤ Xd ≤ MUS + 3dB, which is defined in Section  ‎2.1 and determined from the SINR CDF curve for cell radius 7.5 km in Figure 2, is different for different SNRmin as depicted in Figure 3. The Red ring corresponds to MUS = 16.5 dB, where 2% of the total active PSNB portables meet the cell edge criterion, and the blue ring corresponds to MUS = 12 dB where 1% of the total active PSNB portables meet the cell edge criterion
. The main question to be investigated by the system level simulations is: which portion of PSNB portables in the red or blue ring, i.e. 2% or 1% of the total PSNB users, can’t meet the corresponding SINRmin.
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Figure 3: Interference criterion area for different target SINRs
PSNB is a TDMA/FDMA system, where in each cell and time slot which is modeled by a snapshot, just one PSNB portable per FDMA channel is active. Therefore, in each PSNB cell multiple portables are simultaneously active operating in different frequency channels of PSNB system operating adjacent to the LTE band. Therefore, each Monte-Carlo snapshot represents a PSNB TDMA time slot with multiple (in our simulations 300) active PSNB portables in the simulation layout of  Figure 1.
Pathloss model:
In terms of pathloss model, there will be three types of models for the three communications links in the simulations:
1. The LTE uplink (LTE outdoor urban UE Tx ( LTE BS Rx): TR36.942 Urban model ‎[4]
a)  L = 120.3+37.6*log10(d), d in km

b) σ = 10dB
c) Minimum Coupling Loss (MCL) = 70dB
2. The PSNB downlink (PSNB BS Tx ( PSNB portable Rx): Urban model in ITU-R recommendation P.1546-4,
a)  d ≥ 1000m

· Recommendation P.1546-4, look-up tables for the 50% time curves and frequency of 850MHz with interpolating method between 600MHz and 2000MHz. PS base station Tx antenna height = 100 m with interpolating method between antenna height of 75 m  and antenna height of 150 m. PS UE Rx antenna height = 1.5 m, urban area, reference height =10 m.

b) d < 1000m

c) L = 106.8+26.4*log10(d), d in km
d) σ =10dB 
e) Minimum distance is 100 m.

3. The interfering link (LTE outdoor UE Tx ( PSNB portable Rx): Dual slope model ‎[5]
a)  d ≤ 25.5 m
· L = 31+20*log10(d), d in m

b) d > 25.5 m
· L = 31-20*log10(25.5)+40*log10(d), d in m

c) Minimum distance is 1 m.
Simulation procedure:
For i=1:# of snapshots

1. Distribute an LTE cluster into PSNB coverage area randomly. 
2. Distribute sufficient LTE UEs randomly throughout the LTE cluster area such that to each cell within the handover (HO) margin of 3 dB, at least K = 6, 12 users are allocated. Attach K UEs to each cell randomly.
3. Perform packet switching operation for all cells:

· Loop over all cells

· Loop over all LTE UEs attached to the cell

· Select the next UE to be scheduled based on the scheduling metric (i.e. randomly for Round Robin)
· Pick 8 RBs (for K = 6 UEs) / 4 RBs (for K = 12 UEs) among the “not scheduled” UEs and mark it as “scheduled”

· Set UE transmit power according to the following fractional power control (PC) rule:
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4. Distribute 300 PSNB portables randomly in the IMT cluster area.
5. Calculated the aggregated interference from the active LTE UEs to the PSNB portables. The wrap-around technique is applied between the LTE UE and PSNB portables. Calculate SINR of PSNB portables according to the following equation, which is SINR = wanted signal power / (thermal noise power+(IMT power/pathloss/ACLR):
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PSNB interference criteria:
If the SINR of a PSNB portable is smaller than SINRmin, it is judged to be “interfered”, see below for the interpretation of this term. 
Simulation output:
Two different types of statistics are collected:

1. To study the average performance of the PSNB system in the cell coverage area, the ratio of portables with SINR below SINRmin is determined for the cases without LTE interference (called “single PSNB system”) and with the aggregated LTE interference. This ratio is referred to as the average “outage” rate of PSNB system in this contribution, although it might no be correct in a strict sense.
2. To study the performance of the PSNB system in the cell coverage edge area, which defined in Section 2.2, the ratio of those portables which fulfill SINRmin in the absence of LTE interference, but fail to do so with the presence of LTE interference, is determined. This figure exactly corresponds to “probability of interference” criterion used in ‎[1] and ‎[2].
Simulation calibration
Before performing the real system level simulations, some initial simulations for the calibration of LTE and PSNB deployments were undertaken as described below.
LTE UE power control:
Figure 4 gives the CDF curves for LTE UE Tx power under different power control parameter configurations (PC Set 1 and Set 2 in Table A-2 from Annex A.1). PC Set 1 with PLxile = 115dB results in 17% of active LTE UEs transmitting with the maximum power. This would mean that an LTE UE will probably transmit with maximum power in average in 17% of its active time. From talk time point of view, less Tx power means longer battery life. The talk time would be significantly shortened with higher Tx power. Therefore, PC Set 1 with PLxile = 115 dB is not a realistic network setting. While PC Set 1 with PLxile = 122 dB is more favourable than the previous one in terms of battery life, because it results in just 5% of active LTE UEs transmitting with the maximum power, PC set 2 will bring the best user experience in terms of the battery life. 
On the other hand, the impact of PC rule on the system performance is an important criterion to be considered. To assess this, the LTE average and cell edge throughputs are given in Table 2 for different sets of PC parameters. The most aggressive PC in terms of the LTE UE Tx power (Set 1 with PLxile = 115dB) not only increases the overall average LTE cell throughput, but also increases intra-cell interference in the LTE network and therefore results in reduced cell edge throughput. Such a PC causes at the same time more interference to a victim system in the adjacent band resulting in reduced data throughput / voice capacity in the victim system. It can be noted from Figure 4 that PC Set 2 with PLxile = 133dB is the most conservative PC rule in terms of intra-cell and inter-system interference, however Table 2 shows that the performance of an LTE system achieves a good trade-off  between average and cell edge throughput when using PC Set 1 with PLxile = 122dB. Therefore, this set of PC parameters is used in our studies to asses the impact of interference from LTE network to the PSNB system. The studies performed in ‎[1] use PC Set 2 while ‎[2] assumes both PC Set 1 and PC Set 2 with a cell ISD of 3 km. Both studies don’t indicate the PLxile value used.
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Figure 4: CDF curve of  the LTE UE Tx power
Table 2: LTE system performance, cell ISD = 1500 meters
	PLxile (dB)
	γ
	Average throughput (bps/Hz)
	5% CDF throughput (bps/Hz)

	122
	1
	0.495
	0.190

	115
	1
	0.559
	0.148

	133
	0.8
	0.485
	0.156


Public Safety and LTE network deployment:
As pointed out above in Item 4 of section “Simulation procedure”, 300 PSNB portables were randomly dropped in the simulation layout, which corresponds to 1.875 MHz spectrum use for PSNB system. To assess the sensitivity of system level simulations to the number of active PSNB portables in each snapshot, some initial simulations were performed to record the closest distance between each PSNB portable and its surrounding LTE UEs as shown in Figure 5 and Figure 6. This distance is the dominant factor in the interference level of LTE UE to PSNB portable. The curves show the impact of LTE user density on closest distance., i.e. the higher the LTE UE density is, the larger is the probability of close geographical proximity. 
Regarding LTE user density, ITU-R document on coexistence between LTE and broadcast systems [6] suggests that the density of LTE UEs (number per km2), which simultaneously operate in a 5 MHz bandwidth, should be 3 users/km2/5MHz, equivalent to 6 users/km2/10MHz. In the simulations presented in this contribution, the user density of 12 LTE UEs per cell is 18.47 users/km2/10MHz. For 6 LTE UEs per cell, the user density equals 9.23 users/km2/10MHz. Both assumptions considerably exceed the ITU-R recommendation.
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Figure 5: CDF curve of the closest distance between PS portable and LTE UE for 300 portables
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Figure 6: Zoom-in figure of CDF curve of the closest distance between PS portable and LTE UE

Figure 7 depicts the CDF curve of the closest distance for different number of PSNB portables in the range 300 to 600, which are randomly dropped in the simulation layout (12 LTE UEs per cell assumed). It can be noted that the closest distance is pretty insensitive for this range of PSNB portables. For this reason, we applied 300 PSNB portables due to shorter simulation time.
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Figure 7: CDF curve of  the closest distance between PSNB portable and LTE UE for 300-600 portables
The CDF curve of the pathloss between PS portable and LTE UE in the closest geographical proximity is given in Figure 8. The probability of the smallest propagation isolation between LTE UE and PS portable can be analyzed based on these curves. It can be noted that probability of small isolation between PS portable and LTE UE is quite low. 
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Figure 8: CDF curve of  the pathloss between the closet PS MS and LTE UE
Another aspects investigated in the simulation calibration phase is the following statement in ‎[2]: 
“Based on field measurements, the probability density function of the received power of a randomly dropped PS MS in a cell with radius 7.5 km was determined to be approximately Gaussian with a mean of -86.4 dBm and standard deviation of 11 dBm.”
Although the details of the field measurements (e.g. vehicle-mounted or hand-held portables) are not given, but for the consistency check  we determined the PDF and CDF of the received signal power of PSNB portables randomly distributed in the simulated PSNB cell as presented in Figure 9. The PDF and CDF demonstrate a very close alignment between the results of the calibration work  and the field measurement data reported in ‎[2], e.g. the mean PSNB received signal power resulting from the calibration work is about -85.8 dBm compared to -86.4 dBm indicated in the above statement. 
[image: image13.emf]-140 -120 -100 -80 -60 -40 -20 0

0

0.5

1

1.5

2

2.5

3

3.5

4

PS MS Rx power [dBm]

PDF [%]

 

 

QCOM

Motorola Mobility model

[image: image14.emf]-140 -120 -100 -80 -60 -40 -20 0

0

10

20

30

40

50

60

70

80

90

100

PS MS Rx power [dBm]

CDF [%]

 

 

QCOM

Motorola mobility model


Figure 9: The PDF and the CDF of the received signal power of PSNB portables randomly dropped in the cell 
3. Simulation results
The simulation results are presented in Table 3 to Table 7 and in Figure 9 to Figure 12.  In  Figure 10 and Figure 11, the relative increase of the average outage rate, which is the overall outage rate with LTE interference minus the overall outage rate without  LTE interference, is plotted. In Figure 12 and Figure 13 probability of interference at the cell edge, which is the most critical factor for the definition of OOB limits, is shown.
Table 3: K = 12 UEs per cell, PC set 1, PLxile = 115dB, γ = 1, LTE cell ISD = 1500m
	OOBE limit

(dBm/6.25kHz)
	ACLR
(dB)
	SINRmin from PSNB DL Configuration 1
	SINRmin from PSNB DL Configuration 2

	
	
	Overall outage rate without  LTE interference [%]
	Overall outage rate with LTE interference [%]
	Cell edge probability of interference [%]
	Overall outage rate without  LTE interference [%]
	Overall outage rate with LTE interference [%]
	Cell edge probability of interference [%]

	-32
	55
	0.87
	1.53
	16.98
	2.44
	3.58
	17.23

	-37
	60
	
	1.17
	9.7
	
	2.98
	9.81

	-42
	65
	
	0.99
	5.4
	
	2.68
	5.39

	-47
	70
	
	0.92
	2.7
	
	2.55
	2.88

	-52
	75
	
	0.89
	1.45
	
	2.48
	1.38


Table 4: K = 12 UEs per cell, PC set 1, PLxile = 122dB, γ = 1, LTE cell ISD = 1500m
	OOBE limit

(dBm/6.25kHz)
	ACLR
(dB)
	SINRmin from PSNB DL Configuration 1
	SINRmin from PSNB DL Configuration 2

	
	
	Overall outage rate without  LTE interference [%]
	Overall outage rate with LTE interference [%]
	Cell edge probability of interference [%]
	Overall outage rate without  LTE interference [%]
	Overall outage rate with LTE interference [%]
	Cell edge probability of interference [%]

	-32
	55
	0.87
	1.19
	9.91
	2.44
	3.01
	9.75

	-37
	60
	
	1.02
	5.51
	
	2.72
	5.39

	-42
	65
	
	0.92
	2.82
	
	2.54
	2.87

	-47
	70
	
	0.89
	1.31
	
	2.49
	1.36

	-52
	75
	
	0.88
	0.56
	
	2.48
	0.62


Table 5: K = 12 UEs per cell, PC set 2, PLxile = 133dB, γ = 0.8, LTE cell ISD = 1500m

	OOBE limit

(dBm/6.25kHz)
	ACLR
(dB)
	SINRmin from PSNB DL Configuration 1
	SINRmin from PSNB DL Configuration 2

	
	
	Overall outage rate without  LTE interference [%]
	Overall outage rate with LTE interference [%]
	Cell edge probability of interference [%]
	Overall outage rate without  LTE interference [%]
	Overall outage rate with LTE interference [%]
	Cell edge probability of interference [%]

	-32
	55
	0.87
	0.97
	4.5
	2.44
	2.65
	4.5

	-37
	60
	
	0.91
	2.1
	
	2.52
	2.3

	-42
	65
	
	0.885
	1.0
	
	2.48
	1.1

	-47
	70
	
	0.876
	0.5
	
	2.46
	0.5

	-52
	75
	
	0.873
	0.2
	
	2.45
	0.2


Table 6: K = 6 UEs per cell, PC set 1, PLxile = 115dB, γ = 1, LTE cell ISD = 1500m
	OOBE limit

(dBm/6.25kHz)
	ACLR
(dB)
	SINRmin from PSNB DL Configuration 1
	SINRmin from PSNB DL Configuration 2

	
	
	Overall outage rate without  LTE interference [%]
	Overall outage rate with LTE interference [%]
	Cell edge probability of interference [%]
	Overall outage rate without  LTE interference [%]
	Overall outage rate with LTE interference [%]
	Cell edge probability of interference [%]

	-32
	55
	0.87
	1.18
	8.75
	2.44
	2.99
	8.96

	-37
	60
	
	1.02
	4.78
	
	2.70
	5.14

	-42
	65
	
	0.93
	2.85
	
	2.57
	2.77

	-47
	70
	
	0.90
	1.47
	
	2.48
	1.46

	-52
	75
	
	0.88
	0.59
	
	2.45
	0.67


Table 7: K = 6 UEs per cell, PC set 1, PLxile = 122dB, γ = 1, LTE cell ISD = 1500m

	OOBE limit

(dBm/6.25kHz)
	ACLR
(dB)
	SINRmin from PSNB DL Configuration 1
	SINRmin from PSNB DL Configuration 2

	
	
	Overall outage rate without  LTE interference [%]
	Overall outage rate with LTE interference [%]
	Cell edge probability of interference [%]
	Overall outage rate without  LTE interference [%]
	Overall outage rate with LTE interference [%]
	Cell edge probability of interference [%]

	-32
	55
	0.87
	1.02
	4.84
	2.44
	2.71
	5.09

	-37
	60
	
	0.94
	2.78
	
	2.57
	2.69

	-42
	65
	
	0.90
	1.55
	
	2.50
	1.41

	-47
	70
	
	0.88
	0.73
	
	2.46
	0.65

	-52
	75
	
	0.875
	0.34
	
	2.45
	0.31
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Figure 10: The relative increase of average outage rate of PS system with SINRmin from PSNB DL configuration 1
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Figure 11: The relative increase of average outage rate of PS system with SINRmin from PSNB DL configuration 2
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Figure 12: Probability of interference of PS system with SINR target from PSNB DL configuration 1
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Figure 13: Probability of interference of PS system with SINR target from PSNB DL configuration 2
4. Analysis of results and suggestions

The degradation (or relative increase) of PS average outage due to LTE UL interference is negligible for ACLR greater than 65 dB or for OOB limit lower than -42 dBm/6.25 kHz (see Figure 10 and Figure 11). While different PSNB target SINR values (i.e. 12.0 dB or 16.5 dB) result in different average outage rate of PS system in the absence of LTE interference (0.87% for 12 dB target SINR proposed by Motorola Mobility in ‎[2] versus 2.44% for 16.5dB target SINR target proposed by Motorola Solution in ‎[1]), these target SINRs don’t impact the relative increase of PS average outage.
In terms of the probability of interference at the PSNB cell edge, which is the most critical criterion for the definition of OOB limits, the situation is different. According to the results presented in the tables, Figure 12 and Figure 13 of previous section, this probability is pretty similar for different target SINR values. A rationale for this outcome is as follows.

As described in Section ‎2.2 based on Figure 2 and Figure 3, only 1% ~ 2% of the PSNB portables in each of the two interference criterion areas meet the different cell edge criteria. On the other hand, the major factor for interference from an aggressor LTE UE to a victim PSNB portable is the closest geographical proximity between the aggressor and the victim, which is mainly decided by the LTE UE user density. Because LTE UEs are assumed to be uniformly distributed in PSNB coverage area, therefore the probability of close proximity (and therefore the probability of interference) is similar for the two target SINRs considered. 
Another phenomenon is that the performance degradation is greater with more aggressive power control rules. As discussed in Section ‎2.3, PC Set 1 with PLxile = 122 dB is the most appropriate PC for the assessment of LTE UL interference to PSNB DL.
Based on the results of Section 3, the probability of interference for this PC rule is in the order of 1% if ACLR is in the order of 70 dB. In other words, an OOB limit in the order of -47 dBm/6.25kHz is sufficient to protect PSNB portables from LTE UL interference. It should be noted that such a probability of interference is not relevant to all active PSNB portables in the entire cell, rather those in the cell edge, i.e. only 1% or 2% of the total active portables (depending on the target SINR considered) are subject to a probability of interference of 1%. For PC Set 2 even an ACLR of 65 dB corresponding to the OOB limit -42 dBm/6.25 kHz will be sufficient.
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Annex: Simulations assumptions proposal
A.1:
LTE UL Assumptions
The assumption of the simulation is summarized in the following table.
Table A-1: Simulation assumptions for 10 MHz LTE UL (aggressor) and 10 MHz LTE RN access UL (victim)
	Parameter
	Assumption

	Simulation type
	Monte Carlo (Snapshot based)

	Carrier frequency
	850 MHz

	System bandwidth
	10 MHz

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

	Wrap around 
	Employed

	Inter-site distance
	1500 m

	Traffic model
	Full buffer

	BS antenna pattern
	TR36.942

	BS antenna gain
	15 dBi

	MS antenna gain and body loss
	-10dBi

	White noise power density
	-174 dBm/Hz

	Scheduling algorithm
	 Round Robin

	LTE RB width
	180kHz

	Configuration 1
	

	Number of LTE users per cell
	6

	RBs number per user
	8

	Configuration 2 
	

	Number of LTE user per cell
	12

	RBs number per user
	4

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

	Environment
	Macro Cell, Urban Area


UL Power control modelling for E-UTRA 

The following power control equation shall be used for the initial coexistence simulations:
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Where Pmax is the maximum transmit power, Rmin is the minimum power reduction ratio to prevent UEs with good channels to transmit at very low power level, PL is the path loss for the UE and PLx-ile is the x-percentile path loss (plus shadowing) value. With this power control equation, the x percent of UEs that have the highest pathloss will transmit at Pmax. Finally, 0< ( ≤1 is the balancing factor for UEs with bad channel and UEs with good channel:
The parameter sets for power control are specified in table A-2. 

Table A-2: Power control algorithm parameter

	Parameter set
	γ
	PLx-ile

	
	
	10 MHz bandwidth

	Set 1
	1
	115

	
	
	122

	Set 2
	0,8
	133


The power control parameters may need to be checked for this simulation further. 
Adjacent Channel Interference Power Ratio (ACIR = 1/(1/ACLR + 1/ACS)) is a function of the Adjacent Channel Leakage Ratio (ACLR) of the interfering Tx and the Adjacent Channel Selectivity (ACS) of the affected Rx. Due to very high ACS of the narrowband PS portable compared to the ACLR of the broadband LTE UE, the ACLR values of LTE UE dominate the corresponding ACIR.  Therefore, the observations and recommendations in these studies focus only on determining an appropriate ACLR figures (or OOB emission limits).
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In TR36.942, a two-fold ACLR model is assumed for LTE to LTE coexistence studies. In such a model, the active LTE UEs non-adjacent to the victim channel have 13 dB better ACLR than the LTE UE adjacent to the victim channel, as shown in the top configuration of the above figure. If we mapped the two-fold ACLR model to 10 MHz LTE system adjacent to the PS system with 2 MHz guard band, the OOB emissions of the first adjacent UE (i.e. UE1) corresponding to ACLR1 falls into the 2MHz frequency guard band. Therefore, it can be assumed that ACLR model for LTE UE emissions into the PS system is flat (see the bottom configuration in the above figure). A further justification for this model is the fact that PS system is narrowband .

A.2:
PSNB DL Assumptions

	Parameter
	Base Station
	Portable

	Carrier frequency
	850 MHz

	Channel bandwidth
	6.25 kHz

	Cell radius
	7.5 km

	Antenna height
	100 m from ground 
	1.5 m

	Lognormal fading
	10 dB

	Antenna gain and antenna pattern
	11dBi omni-directional
	Antenna gain + body loss = -10 dBi

	Noise figure
	5.7 dB
	10 dB

	Transmit power
	45dBm
(after combiner loss)
	36 dBm

	Configuration 1 (from ‎[2])
	
	

	SNR Threshold (SINRmin)
	12.0 dB
	12.0 dB

	Configuration 2 (from ‎[1])
	
	

	SNR Threshold (SINRmin)
	16.5 dB
	16.5 dB

	Effective Noise Bandwidth (ENBW)
	6.25 kHz
	6.25 kHz

	Noise Floor 
	-130.3dBm / 6.25 kHz
	-126.3dBm / 6.25 kHz

	Sensitivity
	-113.8dBm / 6.25 kHz
	-109.8dBm / 6.25 kHz


� Please note that this illustration of the “interference criterion area” is just for a simple presentation of the idea. In reality, such an area is geometrically by far much more complex. 
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