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1. Introduction 

This document provides system simulation results for the received CPICH quality in different propagation environments. Optimally tuned CPICH transmit power (CPICH_Ec/Ior) is used since inappropriate network planning could lead to poor CPICH quality at the reception. The aim of this system study is to investigate to what extent the current demodulation test cases cover the CPICH quality experienced by the UEs in realistic system scenarios.

2. Discussion 

The UE demodulation performance is influenced by number of factors including CPICH power setting at the network, UE receiver performance and propagation condition. In [1] demodulation test cases in DCH state (sections 8.2-8.7) are specified to ensure good UE receiver performance in different propagation conditions and at different geometry factors. Lower CPICH quality is perceived by the UE at lower geometry factor and vice versa. The relationship between the received CPICH quality (CPICH_Ec/Io) and the geometry factor (Îor/Ioc) is given as:
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2.1. Summary of DCH Demodulation Tests

Table 1 provides an overview of the demodulation test cases in different propagation conditions at the lowest geometry factors. The P_CPICH_Ec/Ior used in the test cases is -10 dB as specified in C.3.2 [1]. Using (1) the corresponding received CPICH quality is also given in table 1. As summarized in the table, the current demodulation tests cover the geometry factor up to -3 dB or in other words the UE demodulation performance is tested up to around -15 dB CPICH_Ec/Io.

Table 1: Lowest CPICH quality and geometry factor in demodulation tests (section 8.2-8.5)
	Propagation condition
	Test number
	Section
	Îor/Ioc [dB]
	CPICH_Ec/Io [dB]

	Static
	1-4
	8.2
	-1
	-13.5

	Case 1
	1-4
	8.3
	9
	-10.5

	Case 2
	5-6
	8.3
	-3
	-14.8

	Case 3
	9-10
	8.3
	-3
	-14.8

	Case 6
	17-18
	8.3
	-3
	-14.8

	Moving propagation
	1-2
	8.4
	-1
	-13.5

	Birth-death propagation
	1-2
	8.5
	-1
	-13.5


3. System Simulation

System simulation is carried out to evaluate the received CPICH quality in different propagation conditions. The aim of this study is thus to check if the present demodulation test cases cover all realistic CPICH quality figures experienced by the UE in real system scenario. 

3.1. Optimum CPICH Tuning

As mentioned in section 2, the CPICH_Ec/Io is affected by the CPICH power tuning in the network. Hence as a first step the CPICH power is optimally tuned for a certain load/coverage in each propagation environment. The performance criterion for the optimum CPICH tuning is to set CPICH_Ec/Ior, which gives the lowest acceptable downlink outage probability. 

· The outage is defined as the probability of users whose DL BLER ( 1%. 

· Maximum allowed outage probability ( 5%.

The optimally tuned CPICH power is then used to evaluate the CPICH_Ec/Io statistics in the given propagation conditions.

3.2. Simulation Parameters

Table 2: Important system simulation parameters

	Parameter
	Value
	Unit

	Three-sectored sites [sectors]
	7 [21]
	

	Cell radius
	500
	m

	Site-to-site distance
	1500
	m

	Path loss model: Okamura-Hata 
	
	

	Channel models: results for 3 different environments
	3GPP-TU3 (6 rays)
	

	
	ITU-PA3 (2 rays)
	

	
	ITU-VA30 ( 5 rays)
	

	Log-Normal shadow fading: standard deviation
	8
	dB

	UL Receiver noise level
	-103
	dBm

	DL Receiver noise level
	-99
	dBm

	Service: speech with 0.6 activity
	12.2
	kbps

	Mean call session (exponential)
	90
	sec.

	BLER target
	0.7
	%

	Common channel (FACH included) power except CPICH
	-7
	dB

	Maximum power per channel compared to Pmax
	-10
	dB

	Maximum UE power
	21
	dBm

	Minimum UE power
	-50
	dBm

	Maximum soft handover links
	3
	

	Log-Normal shadow fading: standard deviation
	8
	dB

	UL Receiver noise level
	-103
	dBm

	DL Receiver noise level
	-99
	dBm

	Simulation time
	300
	sec


Simulation Results

3.2.1. Channel Model: TU3

Figure 1 shows the downlink outage probability for different CPICH_Ec/Ior setting in Typical Urban environment. The desired downlink outage probability target of 5% is achieved for CPICH_Ec/Ior greater than -12.3 dB at peak offered load of 70 users per cell. Therefore, CPICH_Ec/Ior = -12 dB is used in figure 2 to obtain the received CPICH quality distributions. Figure 2 shows that at peak load about 35% users’ CPICH_Ec/Io ( -15 dB; 5% worst users’ CPICH_Ec/Io ( -20 dB, which corresponds to a geometry factor ( -7 dB.
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Figure 1: DL outage probability versus CPICH_Ec/Ior  (TU3)    
Figure 2: CPICH quality distribution in TU3

3.2.2. Channel Model: PA3

In figure 3 the optimal CPICH_Ec/Ior is -11 dB for the corresponding downlink outage probability target ( 5% in Pedestrian-A environment. The same CPICH_Ec/Ior = -11 dB is then used in figure 4 to obtained the CPICH quality statistics. Figure 2 shows that at peak load (60 users per cell) about 20% users’ CPICH_Ec/Io ( -15 dB; 5% worst users’ CPICH_Ec/Io ( -19 dB, which corresponds to a geometry factor ( -7 dB.
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Figure 3: DL outage probability versus CPICH_Ec/Ior  (PA3)    
Figure 4: CPICH quality distribution in PA3

3.2.3. Channel Model: VA30

Figure 6 provides the distribution of CPICH_Ec/Io in Vehicular A environment; optimal CPICH_Ec/Ior is set to -12 dB, which is obtained from figure 5. Figure 6 shows that at peak load (70 users per cell) about 30% users’ CPICH_Ec/Io ( -15 dB; 5% worst users’ CPICH_Ec/Io ( -20 dB, which corresponds to a geometry factor ( -7 dB.

[image: image6.wmf][image: image7.wmf]
Figure 5: DL outage probability versus CPICH_Ec/Ior  (VA30)    
Figure 6: CPICH quality distribution in VA30

3.2.4. Summary of Simulation Results

Table 3 below gives a complete overview of all above simulation results presented for the three different channel environments. The lowest geometry factor used in the current demodulation test cases [1] as also stated in table 1 is -3dB. This means depending upon the channel environment, as shown in table 3, 20-35% users’ demodulation performance is not currently tested. In order to test the demodulation performance of 95% users, the required test point in terms of geometry factor is about -7 dB. Annex A also provides simulation results on CPICH RSCP. In all the channel environments, the 5% worst CPICH RSCP is around -100 dBm - a level whose requirements and the reporting range are specified in clause 9.1.1 [2].    

Table 3. Summary of system simulation results in different channel environment

	Channel Model
	CPICH_Ec/Ior [dB]
	5% worst users
	Users not tested*

[%]

	
	
	CPICH_Ec/Io [dB]
	Îor/Ioc [dB]
	

	TU3
	-12
	-20
	-7
	35

	PA3
	-11
	-19
	-7
	20

	VA30
	-12
	-20
	-7
	30


* In the current test cases, lowest Îor/Ioc = -3 dB ( CPICH_Ec/Io ( -15 dB. 
4. Proposal 

Based on the simulation results presented in section 3.3 it is proposed that RAN4 specifies at least one test case at -7 dB geometry factor in fading propagation condition in release 6. According to the system results worst performance is seen in TU environment in terms of untested users. Therefore, case 3 could be a relevant channel for the new test. Since downlink power control is not used in the current demodulation test cases. An additional feature could be to define the new test case with power control ON.

5. Conclusions

This document provides system simulation results for the received CPICH quality distributions in three different propagation environments: TU3, PA3 and VA30. The UE demodulation performance depends upon the CPICH power setting by the network and the UE receiver performance. Therefore, in order to obtained the CPICH quality results optimally tuned CPICH transmit power is used in the network. The results show that around 20-30% users are presently not covered by the existing demodulation test cases [1], where the lowest geometry factor currently used is -3 dB. Hence the UEs compliant to the current demodulation test cases [1] may not be able to handle the CPICH quality experienced in practical scenarios. In order to cover at least 95% users’ demodulation performance the required test point is around -7 dB. It’s therefore proposed to have one test case at -7 dB geometry.   
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Annex A: CPICH RSCP and UL Outage Probability
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Figure A.1: CPICH RSCP distribution in TU3 

Figure A.2: UL outage probability versus CPICH_Ec/Ior  (TU3)    
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Figure A.3: CPICH RSCP distribution in PA3 

Figure A.4: UL outage probability versus CPICH_Ec/Ior  (PA3)    
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Figure A.5: CPICH RSCP distribution in VA30 

Figure A.6: UL outage probability versus CPICH_Ec/Ior  (VA30)    
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