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1. Introduction

This document presents some system level analysis and simulation results for the study item on the mitigation of the effect of Common Pilot Channel (CPICH) interference at the UE. The results are presented to give further understanding of the scenarios presented in TR of this topic [2].
2. Analysis and simulation assumptions and scenarios

The analysis was made in accordance to parameters presented in [1]. Assumptions listed in Annex A of [2] have been used in the analysis with the exception that only two base stations with different loads were considered. The main parameters are presented in Table 2 of Annex A at the end of this document. The additional parameters used in calculation of the noise rise are presented in Table 3 of Annex A. These settings are in accordance with the link level simulations assumptions used in [2] Tables 7 and 8. The model used for the static system simulator follows also the requirements presented in [1]. The main system simulation parameters are given in Table 4. 

In the analysis the received signal power at UE was calculated taking into account the propagation loss without log-normal fading. The different loads were modeled by changing the used base station transmission power. Based on the calculated signal levels the attainable SHO area was determined for different SHO windows together with the Îor levels. The calculation was made within an ellipse as presented in Figure 1. This was chosen to reduce the excess calculation and to focus to the main area of interest. 

The results attained with simple analysis were also verified through static system level simulation. In the simulation the different loads were attained by forcing more UE’s to be connected certain cells. The main active cell was selected based on path-loss. After the main active cell had been determined the candidate cells for active set were selected based on normal SHO window criteria. Two strongest cells were selected to the final candidate set. The cells were selected to the active set based on given probabilities from the two candidate cells. The cells to be fully loaded were given higher probability to be selected into active set. The active set size was limited to two. Figure 2 presents the used simulation network layout.
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Figure 1. Concept picture of analysis area.
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Figure 2. The network layout of system simulation scenario

In noise rise analysis the noise rise caused by single UE was calculated.  The UE was situated along the direct line between the two base stations. The UE transmit power was adjusted based on the required signal level at Node B#1 and its effect to Node B#2 was studied.

The noise rise scenario was also studied through system level simulations. In static system level simulations modified SHO algorithm was used to model the situation according to [2] Table 7.

3. Analysis and Simulation results

All the analysis figures presented are from the case of unequal transmit power in different base stations. Scenarios with equal powers were also studied but their figures are omitted. 
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 -ratio between node B #1 and #2 is presented in Figure 3. Also in the Figure 3 the –20dB threshold is drawn for the 
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 level from both base stations. In addition the SHO area with 5 dB window is also shown in the figure. Figure 4 and Figure 5 present the 
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ratios in SHO areas with 5 and 3 dB SHO window sizes, respectively. In both figures lines corresponding the chosen SHO window limits respect to 
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 ratio are drawn over the 
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ratio map.  
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Figure 3. 
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Figure 4. 
[image: image11.wmf]2

1

ˆ

ˆ

or

or

I

I

ratio in SHO area with SHO window size 5 dB.
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Figure 5. 
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ratio in SHO area with 3 dB SHO window size.

The analysis results of 
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ratios for equal and unequal transmit power scenarios are summarized in Table 1. They show a clear consistency with the SHO window size, transmit power difference and the 
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ratio, as could be expected. 

Table 1. Minimum and maximum values for 
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ratio in SHO area

	Node B TX [dBm]
	SHO window size
	Îor1/Îor2 ratio [dB]

	#1
	#2
	
	Min
	Max

	30
	30
	5
	-5
	5

	
	
	3
	-3
	3

	27
	27
	5
	-5
	5

	
	
	3
	-3
	3

	30
	27
	5
	-2
	8

	
	
	3
	0
	6


Similar test cases were also simulated with static system simulator. The cumulative distributions of 
[image: image17.wmf]2

1

ˆ

ˆ

or

or

I

I

ratio from SHO area are shown in Figure 6 and Figure 7 for 5 and 3 dB SHO windows, respectively. In both figures the CDF is shown for equally and unequally loaded case. They show a similar tendency as can be seen from the Table 1. It can be seen that the tails, which are outside the actual SHO window, are low. It is to be noted that in the unequally loaded case the difference in total transmitted power (Ior1/ Ior2) is not 3 dB as above but is a function of exact load in each sector. Due to the randomness in UE positioning and in active set selection it is possible that some ‘half loaded’ cells actually transmit with higher power than ‘full loaded’ cells. This results the shifting of the curve to the negative side in the case of unequal load.
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Figure 6. CDF of 
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ratio in SHO area with 5 dB SHO window size.
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Figure 7. CDF of 
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ratio in SHO area with 3 dB SHO window size.
Figure 8 presents the additional noise rise experienced in Node B#2 when single UE approaches it and still remains connected to Node B#1. The Figure 8 b) is zoomed to present the case where the 
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ratio is –3 dB. It can be seen that even single UE that gets this close to base station without going to SHO causes a noise rise of 0.43 dB (3 dB ( 3.43 dB). This corresponds capacity loss of 4.6% (50% ( 54.6%). It can be also seen as a coverage decrease of 2.5%. 

In static system level simulations the SHO criteria was modified to achieve the same situation as above but with random number of UE’s. The SHO criteria was modified so that when the 
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 ratio was higher than –3 dB the UE was only connected to one node. This rule was considered only when the node B#1 was chosen to be fully loaded sector. Figure 9 presents the scenario with system simulator where several UE’s can be situated 
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( –3 dB without being at SHO. It can be seen that this would cause a catastrophical noise rise in 50% loaded sectors.
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a)
b)

Figure 8. Additional noise rise at Node B#2 a) over the whole distance b) at 
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ratio –3 dB.
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a) b)

Figure 9. Distribution of noise rise in 50% loaded sectors in system simulator with a) 5 dB and b) 3dB SHO windows.

4. Conclusions

In this document we have presented system analysis results for soft handover scenarios in two base station case. These results show that the value of 
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ratio in soft handover with unequally loaded base stations is [0,6] dB with 3dB SHO window and [-2,8] dB with 5 dB SHO window. The static system simulation results support this and show that the tails outside the SHO area due the log-normal fading are at low level.

These results can be used to evaluate the assumptions in Table 7 [2], in which 
[image: image31.wmf]2

1

ˆ

ˆ

or

or

I

I

ratio was –3 dB and the UE was neither in SHO nor connected to the closest cell. In situation like this the noise rise caused by the one user, which transmit to the further cell, is 0.43 dB.  The same scenario with static system simulator gives additional noise rise of 5 dB in average.

Based on the results presented here we would propose removal of results of Table 7 in [2] as the scenario used in generation of those results is highly biased and unrealistic.

Overall it is possible that 
[image: image32.wmf]2

1

ˆ

ˆ

or

or

I

I

ratios drastically different from the presented values may occur momentarily due to fast and slow fading. They are not however a persistent situations over time and therefore are not suitable scenarios to be used as a basis for link simulations. Therefore we propose removing column CPICH_Ec/Ior2= -7 dB in Table 8 on [2]. 
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ANNEX A

Table 2. Parameters used in SHO area analysis

	Parameter
	Value

	Node B distance
	1000m

	Propagation loss1
	Loss=128.1+37.6log(R)

	SHO window
	3 and 5 dB

	Ior1 
	30 dBm
	30 dBm
	27 dBm

	Ior2 
	27 dBm
	30 dbm
	27dBm

	CPICH_Ec1
	20 dBm

	CPICH_Ec2
	20 dBm

	BS antenna gain
	11 dBi

	Îor1/Ioc
	-1 dB2


Note 1: No log-normal fading used.

Note 2: Used to determine Ioc level. Calculated at halfway between cells (500 m), Ioc = -74.8 dBm. 
Table 3. Parameters used in noise rise calculation

	Parameter
	Value

	UE max TX power
	21 dBm

	Thermal noise level at Node B
	-103 dBm

	Noise rise at Node#1
	6 dB

	Initial noise rise at Node#2
	3 dB

	SIR target
	6.1 dB

	Processing gain (12.2kbps)
	~25 dB

	Ior1
	30 dBm

	Ior2
	27 dBm


Table 4. System simulation parameters

	Parameters
	Value

	Max. BS Power
	43 dBm

	Min BS power
	5 dBm

	Max UE power
	21 dBm

	Min UE power
	-50 dBm

	Noise Floor DL/UL
	-97 / -99 dBm

	Eb/Nt  DL/UL
	7.9 / 6.1 dB

	window_add
	3.0 and 5.0 dB

	Cell Radii
	666.67m

	Log-normal fade standard deviation
	10 dB

	Antenna type
	directional antenna

	Antenna gain
	11dBi
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