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1. Introduction

In the RAN Plenary meeting #30 a new study item on further improved performance requirements for UMTS/HSDPA UE was approved [1]. The objective of this study item include
· Develop realistic network scenarios and interference models and investigate practical metrics that could be used to specify performance based on interference mitigation.

· Evaluate the feasibility, link performance, and system capacity potential of 2 branch interference mitigation with realistic network scenarios and interference models. 

· Evaluate feasibility, link performance, and system capacity potential of 1 branch interference mitigation with realistic network scenarios and interference models. 

The content of the study and methodologies to be used were also discussed in the RAN4 meeting#37 in Seoul [2]. During the discussions summarised  [2] it was  identified and agreed that the first task to be done is to create appropriate models for the scenarios, which are then used for analysing the link level performance of a UE using  interference mitigation technique. 
In this contribution we present some results from simple system level studies. The deployment scenario used in these studies is based on [3], which has also been used in other studies done in RAN1 and RAN4. Based on the simulations and analyses we also discuss and propose scenarios to be used for the first stage evaluation of interference mitigation performance in link level.
2. Main system level parameters
In this section we try to identify realistic simulation scenarios for the link level performance evaluation of interference mitigation techniques based on simple system level simulations in a macro cell environment as agreed in the Ad Hoc held during RAN4#38 [2].
The used network deployment scenario is the same as used originally for HSDPA evaluation [3] and later also in other studies like Enhanced uplink for UTRAN FDD [4]. The main parameters of the scenario are given in Annex A at the end of this document. Different metrics were evaluated from this deployment scenario to be used as a basis of link level scenario. The main system level parameters used in the link level studies i.e. geometry, 
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, and the dominant inference ratio of interferer i , DIRi were evaluated from macro scenario given in [3].  
2.1 Evaluated metrics
The environment is described with geometry factor 
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where Îorj is the received average power from base station j and N0 is the thermal noise power over the received bandwidth.  The DIR for interfering base station i can be determined as 
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where NBs is the number of interfering cells. Note that power from the strongest base station, Îor1 is excluded.
2.2 System simulation results
This section covers the main results extracted from the system level scenario. 
Figure 1 shows the cdf of the Îor1/Ioc distribution gathered from the simulation. The maximum Îor1/Ioc value is limited to 17dB as dictated by antenna front-to-back ratio. 
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Figure 1. Cumulative distribution of Îor1/Ioc values from the evaluated scenario.
The average DIR values can also be expressed as portions of each interferers of total inter-cell interference. Figure 2 shows the average portion of six strongest interfering cells of total inter-cell interference. Strongest interferer consists in average 41% of the total inter-cell interference observed in evaluated scenario. It can also be seen that three strongest interferers make approximately 70% of the total inter-cell interference. Based on this, the analysis presented below concentrates on the behaviours of three strongest interferers. It was seen that modelling three strongest interferers to link level studies should provide sufficient accuracy for the model when fast fading is accounted (i.e. to ensure with sufficiently large probability that the strongest interferers are explicitly modelled). 
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Figure 2. Portion of six strongest interferers of total inter-cell interference in average
Figure 3 presents cdf of DIR for three strongest interferers. Average DIR for the (1st) strongest interferer is -1.5dB, for 2nd strongest -6.4dB and 3rd strongest -10.5dB. As these values are related to each other, the DIR values for 2nd and 3rd strongest interferer were evaluated in respect of DIR of the strongest interferer. This was done by evaluating the average of observed DIR2 and DIR3 within of certain DIR of the strongest interferer. Figure 4 shows the behaviour of the average DIR for second and third strongest interferers in terms of DIR of the strongest interferer. The values used for averaging are gathered over the whole simulated area covering both the situation where the strongest interferer is other cell/sector of the same NodeB and where it is a cell from a different NodeB. Based on the Figure 4 and cdf presented in Figure 3, few possible DIR combinations are gathered to Table 1. In Table 1 the average DIRs for 2nd and 3rd strongest interferer are shown when DIR1 values are in the proximity of the values corresponding to the 10, 50 and 90 percentiles of the DIR1 cdf.
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Figure 3. DIR cdf of three strongest interferers.
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Figure 4. Average DIR of 2nd and 3rd strongest interferer as function of DIR1.


Table 1. Summary of mean DIR values for 2nd and 3rd strongest interferer for selected DIR1 values
	                   DIR1
DIRi
	-5.8dB

(10%-ile)
	-2.5dB

(50%-ile)
	2.5dB

(90%-ile)

	Mean DIR2 [dB]
	-6.8
	-5.5
	-8.3

	Mean DIR3 [dB]
	-7.9
	-9.1
	-12.7


Additionally in the Ad Hoc held in RAN4#37 [2] it was indicated that low geometries would be the area of interest. To understand the dependency between cell geometry and DIRi, the values of DIR for the three strongest interferers were evaluated in respect of the Îor1/Ioc value. Figure 5 shows the behaviour of the average DIR for three strongest cells in terms of Îor1/Ioc. It can be seen from the figure that at high Îor1/Ioc values the strongest and second strongest interferer are practically equal indicating that the interference is coming from other cells (sectors) of the same NodeB. At low and medium geometries the strongest interfere is the dominant source of the inter-cell interference, having 5dB higher DIR’s than second strongest interferer in average.   In Table 2 the average DIR values have been summarised for case when   Îor1/Ioc values are in the proximity of selected values [±0.5dB].
[image: image8.png]DIR [dB]

Average DIR of three strongest interferers for different iofﬂoc values

i 1 [dB]

or oc

20




Figure 5. Average DIR of three strongest interferers as a function of Îor1/Ioc
Table 2. Summary of mean DIR values for three interferers for selected Îor1/Ioc values
	                     Îor1/Ioc 
DIRi
	-6dB
	-3dB
	0dB
	+3dB
	+10dB

	Mean DIR1 [dB]
	-5.2
	-2.4
	0
	-0.7
	-2.7

	Mean DIR2 [dB]
	-6.3
	-5.7
	-7.3
	-7.3
	-6.9

	Mean DIR3 [dB]
	-7.7
	-9.2
	-11
	-10.8
	-9.7


In figures presented in Annex B, the cdfs of observed DIR’s for three strongest interferers are shown for Îor1/Ioc values  lower or equal than -6dB, -3dB, 0dB and for +3dB respectively. 

2.3 Main system level parameters for link level simulations

In the analysis presented in the previous section the characteristics of the main system level parameters, geometry, 
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, and the dominant inference ratio of interferer i , DIRi were evaluated. As the analysis is based on path loss evaluation with Monte-Carlo analysis of the shadowing, these results can be benefited when determining the simulation scenarios for singe or dual branch receivers. Based on the presented results the main system level parameters for the link level scenarios could be determined in two different ways. 
One option is to use the different DIR1 values obtained from the cdf presented in Figure 3 and the corresponding average values of DIR2 and DIR3 presented in Table 1. This offers simple evaluation of the performance in respect of Îor1/Ioc value in terms of number of varied parameters, but lacks the information on relations between the Îor1/Ioc and DIR. 
Another maybe more accurate method is to account the relation between the experienced Îor1/Ioc value and average DIR value, as presented in Figure 5, creating different scenario for each Îor1/Ioc value of interest. Based on selected Îor1/Ioc values few examples of possible scenarios were presented in Table 2. It is felt that determining the system level parameters for link simulation scenarios based on the second approach would better account the variation in evaluated scenario. 
3. Other link level scenario parameters
In this section we discuss other link level simulation scenario parameters and models.
3.1 Propagation condition

Typically the performance of different enhancement schemes has been evaluated in Pedestrian A and Vehicular A propagation conditions. However as RAN4 aims to evaluate the potential gains in realistic macro scenario [2] it would seem more suitable to give more weight in evaluation to the Vehicular A propagation condition. It has been expressed by some operators during the earlier RAN4 work that presence of strong multipath is expected in practical field deployments. Thus, it is proposed that ITU Vehicular A propagation condition is mainly used for the evaluation. 
3.2 Transmitted code and power characteristic from base stations
3.2.1 Common channels

The common downlink channels and corresponding powers used typically in RAN4 DPCH demodulation requirements with single transmit antenna are listed in the Table C.3 of TS25.101. Similar definitions exist also for open and closed loop transmit diversity requirements in Tables C.4 and C.5. Similarly common downlink channel definitions are determined in case of HSDPA. Table 3 below summarises the common downlink physical channels for single transit antenna case.  As these figures can be considered to be quite representative, it is seen that these could be used also for the evaluation. 

Table 3. Downlink Physical Channels transmitted during a connection for DCH 
	Physical Channel
	Power ratio
	NOTE

	P-CPICH
	P-CPICH_Ec/Ior = -10 dB
	Use of P-CPICH or S‑CPICH as phase reference is specified for each requirement and is also set by higher layer signalling. 

	P-CCPCH
	P-CCPCH_Ec/Ior = -12 dB
	When BCH performance is tested the P-CCPCH_Ec/Ior is test dependent

	SCH
	 SCH_Ec/Ior = -12 dB
	This power shall be divided equally between Primary and Secondary Synchronous channels

	PICH
	PICH_Ec/Ior = -15 dB
	


3.2.2 Other users channels for DCH
OCNS model has been also earlier developed by RAN4 to be used in demodulation requirements to model the users or control signals on the other orthogonal channels of a downlink. The current OCNS model of 25.101 used in demodulation requirements is designed to simulate a signal with realistic Peak to Average Ratio. The used OCNS model for DPCH demodulation requirements is given in Table C.6 of 25.101 and for HSDPA demodulation requirements in Table C.13. The same OCNS definition is used for demodulation requirements with transmit diversity schemes. Transmit diversity schemes are not proposed to be covered in first simulations, but would need to be evaluated later. It is assumed that most of the assumptions determined for the single transmit antenna cases could be reused with the performance evaluation with transmit diversity modes.  
The scope of the earlier demodulation test has not been the evaluation of interference mitigation performance and therefore an attempt could be made to model the usage of other orthogonal channels and transmission from other base stations more accurately. This would require considering the number of active codes and their power allocation. The evaluation presented here concentrates on the characteristics of NodeB transmission when no HSDPA is assumed. The modelling of transmission characteristics in case of HSDPA is discussed in Section 3.2.4. As an initial setting an approach has been chosen to concentrate only on speech users as they would provide more demanding evaluation environment, which then should also ensure benefits for other kinds of service mixes. 
Table 4 presents an example of possible relative power allocations for the common, other users and own channel for the serving cell and interfering cell(s). The portion of the common channels is based on the values presented in Table 3.  For cells modelled only as interference the total transmission power could be shared by the common channels and modelled other user channels. However for the serving cell some power allocation for the own desired channel needs to be reserved. In the values presented for other users channels in Table 4, a 5% (-13dB) portion of the total power has been assumed to be reserved for own channel, leaving approximately 75% for the other users channels. Note the that the exact values presented in Table 4 for the other user channels are based on the sum of powers from Table 5 and Table 6, for interfering cell and serving cell, respectively. In addition to the assumed portion for the own desired channel, two additional values are shown for information with italic it in Table 4. The min and max levels correspond the range typically allowed for the own signal in case power control power control is set active. Total values shown in Table 4 also in italic give the corresponding sums when the portion of common and other users is kept constant.
Table 4. Different relative channel power allocation for serving and interfering cell(s).

	
	Serving cell
	Interfering cell(s)

	Common channels
	0.195 (-7.1dB)
	0.195 (-7.1dB)

	Other users channels
	0.753 (-1.23dB)
	0.793 (-1.0dB)

	Own desired channel 

[min/assumed/max]
	0.0016

(-28dB)
	0.05

(-13dB)
	0.5

(-3.0dB)
	-

	Total
	0.9496
	0.998
	1.4492
	0.988


Figure 6 presents the average Ec/Ior needed for 12.2kbps DPCH with 1RX RAKE at different Îor1/Ioc values to achieve the 1% BLER target in Vehicular A 3km/h. This includes also the impact of (two-way) soft handover at low geometries when approximately 4dB soft handover window is assumed.  When this link power distribution is weighted with the Îor1/Ioc distribution given in Figure 1 a simple estimate of the number of the users in the cell can be made. When the speech activity and silent periods and also power needed for common channels are accounted 54 users can be fitted to the cell. The activity and silent periods were accounted by assuming that half of the users have activity and half have silent period. It is assumed that the power required for the users in silent period is approximately 2dB lower than for users in active period [5]

 REF _Ref126050872 \r \h 
 \* MERGEFORMAT [6] and the transmission is continuous e.g. no actual DTX is accounted. This will give pessimistic result in terms of total amount of the users. The DTX was not accounted in initial evaluation of the code power characteristics to facilitate the modelling. The possible options to model the DTX in simulations are discussed later.
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Figure 6. Average Ec/Ior needed for 12.2kbps DCH at different Îor1/Ioc values to achieve the 1% BLER target in Vehicular A 3km/h.

Based on the values presented in Table 4 and in Figure 6, Table 5 shows the possible definition of other users orthogonal channels of a downlink for interfering cell(s). The user’s codes and required power are evenly distributed over the available code three. Thus the  code indexes x, (Cx,128) for the nth user, assuming Nc codes at spreading factor 128, are defined as 
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The first tree codes are reserved by CPICH, PICH, P-CCPCH and own DPCH. In case of additional interfering base stations, the code index vector in Table 5 is rotated with respect to the power level vector to randomize the code/power allocation between the base stations. Note that the Ec/Ior values used for different codes are LS fitted to the average power to achieve close to uniform power distribution in code domain. 
Table 5. Definition of other users orthogonal channels on downlink for first interfering cell
	Channelization Code at SF=128
	Ec/Ior [dB]
	Channelization Code at SF=128
	Ec/Ior [dB]
	Channelization Code at SF=128
	Ec/Ior [dB]

	3
	-18.4
	48
	-18.9
	94
	-20.4

	5
	-18.4
	51
	-17.9
	97
	-19.2

	7
	-18.9
	53
	-17.7
	99
	-19.5

	9
	-19.8
	55
	-19.9
	101
	-18.9

	12
	-16.8
	58
	-17.4
	104
	-17.5

	14
	-18.8
	60
	-15.0
	106
	-21.4

	16
	-21.9
	62
	-22.0
	108
	-16.8

	19
	-16.4
	65
	-18.8
	110
	-20.7

	21
	-17.4
	67
	-16.4
	113
	-15.7

	23
	-21.2
	69
	-18.4
	115
	-16.9

	25
	-18.1
	71
	-19.4
	117
	-21.6

	28
	-16.1
	74
	-17.0
	120
	-17.5

	30
	-16.9
	76
	-19.9
	122
	-19.4

	32
	-20.0
	78
	-19.4
	124
	-21.8

	35
	-20.9
	81
	-19.6
	
	

	37
	-21.9
	83
	-19.5
	
	

	39
	-21.6
	85
	-19.6
	
	

	42
	-19.9
	87
	-15.0
	
	

	44
	-18.7
	90
	-15.7
	
	

	46
	-17.0
	92
	-17.7
	
	


Using same method for the power and code distribution as presented above the characteristics for the other users orthogonal channels in serving cell can be defined to be as presented in Table 6. As in a case of the serving cell, some power margin needs to be reserved for the desired channel. This leads to fewer number of other users for the serving cell. Thus few codes have been removed to account the lower total power available for the other user channels, leading to 52 other users.  

Table 6. Definition of other users orthogonal channels on downlink for serving cell
	Channelization Code at SF=128
	Ec/Ior [dB]
	Channelization Code at SF=128
	Ec/Ior [dB]
	Channelization Code at SF=128
	Ec/Ior [dB]

	3
	-18.4
	50
	-15.7
	98
	-21.9

	5
	-19.9
	53
	-22.0
	100
	-20.9

	7
	-18.4
	55
	-17.7
	103
	-18.8

	10
	-19.6
	57
	-19.8
	105
	-18.4

	12
	-18.7
	60
	-17.7
	107
	-17.9

	14
	-18.9
	62
	-21.6
	110
	-18.9

	17
	-18.9
	65
	-16.9
	112
	-17.4

	19
	-17.5
	67
	-20.4
	115
	-19.9

	22
	-15.0
	69
	-21.4
	117
	-17.0

	24
	-19.9
	72
	-16.9
	119
	-16.4

	26
	-21.9
	74
	-16.8
	122
	-21.6

	29
	-16.4
	76
	-20.7
	124
	-19.4

	31
	-17.0
	79
	-16.8
	
	

	34
	-21.8
	81
	-19.6
	
	

	36
	-15.0
	84
	-19.5
	
	

	38
	-21.2
	86
	-19.2
	
	

	41
	-19.4
	88
	-20.0
	
	

	43
	-17.5
	91
	-17.4
	
	

	45
	-15.7
	93
	-18.8
	
	

	48
	-19.4
	96
	-18.4
	
	


The OCNS has been used in RAN4 simulations to keep the total transmit power of the NodeB constant. In case of DCH where power control is used this indicates that the power of the OCNS channels is inversely dependent on the power of the desired channel. This of course could be seen as an introduction of more realistic varying power behaviour to the other users but the dependency on the desired channel power may have an effect on the results in a manner that could make the performance evaluation more difficult. It is seen that a possible way forward in the initial evaluation could be that the power of the other user channels could be set to be fixed portion of the total NodeB power. This would result that the total NodeB transmission power in case of DPCH simulations would not be constant (equal to one). Depending on the power allocation of the desired channel the total transmission power of the NodeB could be either lower than one, or higher than one as also shown in Table 4.
To keep the scenario definition back-ward compatible in terms of the system level related parameters, the varying total NodeB transmitted power would be need to be acknowledged when determining the scenario. The main scenario parameters, DIRi and Îor1/Ioc, are proposed to be determined simply so that the total transmission power of a cell is assumed to be one. Similarly in the definition of the relative power allocation of desired (own) channel the total NodeB power could be assumed to be one. Accounting the actual NodeB transmission power would make it more difficult to compare the results obtained in different scenarios with or without the power control. 
3.2.3 Modelling of dynamic variations
In the presented evaluation of the code and power characteristic of other users few simplifications were assumed. Mainly the dynamic characteristics of the transmission were not accounted. In this section we discuss those and present some consideration of the possible means to improve the modelling and additional aspect to be accounted in evaluation.
DTX

As indicted earlier the modelling of other users’ code powers assumes some impact of the voice inactivity. However the actual impact of this to the transmission in form of DTX is not accounted. This was chosen not be included in the first phase to simplify the initial modelling work. Simplistic way to account the DTX due to activity and silent periods is to reduce the transmitted power of users having the silent period to obtain same average power as would results with actual DTX. This would give more realistic view of the number of users and their average power distribution but would not reflect the effect of the DTX in actual transmission at symbol level. More accurate modelling would seem beneficial as it would better verify the obtainable performance with different mitigation techniques. Better modelling of the DTX could be obtained by creating a symbol pattern with 0 constellation point introducing the variation of power to symbol level. This pattern could be time sifted for each user to account the effect of different (DPCH. By selecting the pattern and time shifts appropriately the total power could be kept relatively constant. Additionally in practical deployments the activity on logical DCCH is relatively infrequent, resulting it being also in DTX most of the time. It should also be considered whether the effect of this should be accounted. 

Downlink power control 
In practical field deployment the power control is always active. The power control related requirements have recently been discussed and revised in RAN4 and therefore it would seem practical to account this aspect already in the evaluation phase of interference mitigation. Thus to account and verify the operation of inner and outer power control loop together with interference mitigation techniques, it is felt that the evaluation should be based on the assumption that desired users power control is active in the simulations. 

Naturally in practise the powers of the other users would also be varying based on the inner power loop control to achieve the desired quality target. As simulating several independent power control loops, while maintaining the total portion of the OCNS at the desired level would introduce quite significant complexity increase and statistical uncertainty, full modelling of the power control behaviour to link level simulations might not be feasible. In order to progress the work a simplification could be adopted in first phase, by assuming that the code powers would remain fixed. Method to modelling the power control for OCNS users could be introduced in later phase. One possible method to account the power variations of other user codes could be to determine two other user channel codes as a pair to share same portion of the total OCNS power and increase/decrease the portion of each code based on some random process. This would however require some further study to understand the impact of the assumptions used.
3.2.4 Transmitted code and power characteristic in case of HSDPA
The modelling discussion here has focused on the non-HSDPA scenario. Evaluation of the characteristics of interference when HSDPA is accounted should in principle follow the same main ideas as in case of non-HSPDA channels. The main areas of consideration for modelling of code and power characteristics would be related to HSDPA system operation in terms of scheduling and AMC and assumed terminal capabilities. Thus when relevant assumptions are agreed it should  relatively straight forward to create  model for the HSDPA transmission, in case where it is assumed that certain fixed portion of the power is allocated to it. Some of the parameters that would need to be considered are listed in Table 7. 
Table 7. HSDPA interference related parameters
	Parameter


	Assumption

	Power allocated to HS-PDSCH transmission 
	[50% or 75%]

	Packet scheduler
	[Proportional Fair]

	Traffic model
	[Full buffer or FTP?]

	HSDPA UE category 
	[7&8 (10codes)]

	Transport format definition for allocated MCS
	[TBD]

	Uplink feedback error rate
	[0%]

	Number of HARQ retransmissions
	[3]

	A-DPCH
	[F-DPCH]

	HSDPA queue length (number of active users)
	[8/16/20]

	UE receiver types
	[Portion of different receiver types]


4. Conclusions
In this contribution we have shown simple system simulation results in a macro cell environment used earlier in the HSDPA and HSUPA studies [3] for identifying main parameter values for the initial link simulations of interference mitigation studies. Furthermore a proposal for initial modelling of code and power characteristics of the transmission was made. In the first phase we have primarily concentrated on the DCH case but large part of the analyses can also be utilised for the definition of simulation scenario for HSDPA interference mitigation simulations.  
Evaluation of the main system level parameters, Îor1/Ioc and DIRi, is presented in Section 2 of the document. Based on the observed average levels of the interferers it was seen that modelling of three strongest interferers to link level studies should provide sufficient accuracy for the model when fast fading is accounted. In order to be able to evaluate the potential performance improvements of interference mitigation techniques in realistic macro cell environment it is proposed that when defining the Îor1/Ioc and DIR values for the link simulations the relation between these parameters would be taken into account. A proposal for the Îor1/Ioc and DIR parameter pairs is presented in the Section 2 of this document. It is also seen beneficial to evaluate a few Îor1/Ioc – DIR conditions to achieve better overall understanding of the performance. Since macro scenario is agreed to be considered in the studies, we could concentrate on the simulation of Vehicular A radio propagation. For getting started with the work it is also proposed only single transmit antenna scenario is evaluated in the first phase. However, in the second phase also the performance with transmit diversity schemes would need to be evaluated. Additionally, to cover the expected operation mode in practical deployments, it is felt that the power control needs be used already in preliminary evaluation. 
In Section 3 of the document the modelling of the NodeB transmission for DCH scenario was discussed. An initial modelling proposal for DL transmissions code and power characteristics for the own cell and interfering cells was presented in Section 3.2.2. This model was based on simplified assumptions and does not cover all the relevant aspects, but was presented as an initial modelling approach. Better modelling for the other users code power behaviour, namely DTX and power control, should be introduced. It was however seen that this initial modelling could be used in preliminary evaluation to progress the work. Some considerations how the DTX and the power control behaviour could be introduced to link level scenario was presented in Section 3.2.3. Furthermore in Section 3.2.4 some consideration for the modelling of the transmission from different cells in case of HSDPA was presented.
We would like RAN4 to consider the simulation scenarios and parameters presented in the document when defining the simulation assumptions for the first evaluation simulations. In addition to agreeing the first set of simulation assumptions it would be important to continue improving the simulation scenarios for the next set of simulations in order to ensure proper validation of actual/observable performance enhancements in realistic macro cell environment. 
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Annex A. Main system level parameters
	Parameter


	Assumption as in [3]

	Cellular layout
	Hexagonal grid, 19 sites with 3 sectors

	Site to site distance 
	2800m

	Propagation Model
	L= 128.1 + 37.6Log10(Rkm)

	Std. of slow fading
	8 dB

	Correlation between sectors
	1.0

	Correlation between sites
	0.5

	Carrier frequency
	2000MHz

	BS antenna gain
	14dB

	BS antenna pattern
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is defined as the angle between the direction of interest and the boresight of the antenna, 
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 is the 3dB beamwidth in degrees, and  Am is the maximum attenuation. Front-to-back ratio, Am, is set to 20dB. 
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Figure A.1 Cell layout of the studied scenario. Blue colour marks the evaluated area.

 Annex B. Additional results
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Figure B.1 DIR cdf for three strongest interferers at Îor1/Ioc ≤-6dB
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Figure B.2. DIR cdf for three strongest interferers at Îor1/Ioc ≤ -3dB
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Figure B.3. DIR cdf for three strongest interferers at Îor1/Ioc ≤ 0dB
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Figure B.4. DIR cdf for three strongest interferers at Îor1/Ioc ≤ 3dB


Table C.1. Summary of mean DIR values for three interferers for selected Îor1/Ioc values
	                     Îor1/Ioc 
DIRi
	≤-6dB
	≤-3dB
	≤0dB
	≤+3dB
	≤+10dB

	Mean DIR1 [dB]
	-5.9
	-5.1
	-4.2
	-3.5
	-3.0

	Mean DIR2 [dB]
	-6.8
	-6.5
	-6.5
	-6.7
	-6.8

	Mean DIR3 [dB]
	-8.0
	-8.1
	-8.6
	-9.0
	-9.4
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