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1 Introduction 

In RAN4#34 meeting in Phoenix Ericsson showed some system simulation results on the received CPICH quality (CPICH_Ec/Io) in different fading propagation environments [1]. Based on these results it was argued [1] that the current demodulation test cases in 25.101 [2] don’t fully account for the CPICH Ec/Io level experienced by the UE in the real network. In response some simulation results evaluating the CPICH Ec/Io levels in some of the demodulation test cases in 25.101 [2] were presented in document [3]. These results [3] showed that indeed the current demodulation test cases do cover the received CPICH_Ec/Io range that the UE might experience in real network [1]. 

As pointed out in [3] and also discussed offline that more evaluation is needed before adding any new demodulation test case. Therefore this contribution provides additional simulation results related to CPICH_Ec/Io in a non-fading environment.

2 System Simulation

The CPICH_Ec/Io distributions presented in the previous contribution [1] were obtained in fading propagation conditions to observe the 5% worst CPICH_Ec/Io. Then the corresponding geometry factor (Îor/Ioc) was obtained using the relation given in annex A of this document to compare it with those used in the demodulation test cases in 25.101 [2]. The current demodulation tests are summarized in annex B of this document. The lowest geometry (Îor/Ioc) used is these test is -3 dB (lowest average CPICH_ Ec/Io ( -15 dB). However as discussed offline since Îor/Ioc used in the test cases is an average value therefore for comparison, the CPICH_Ec/Io distribution should be evaluated in non-fading environment. Therefore results (CPICH_Ec/Io) presented in this paper are based on non-fading environment, which is discussed further in section 2.2. 

2.1 Optimum CPICH Tuning

As before [1] the CPICH power is optimally tuned for a certain load/coverage to ensure the CPICH_Ec/Io is not influenced by the CPICH power tuning in the network. 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 condition.

Simulation Parameters

The users are uniformly distributed in the coverage area. The users don’t move during the simulation, which means the UE receiver perceives the same orthogonality throughout the call session. No fast fading is applied when estimating the path loss. 

Table 1: 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 model
	TU (6 rays)
	

	UE speed
	0 (static)
	km/hr

	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


2.2 Simulation Results

Figure 1 shows the downlink outage probability for different CPICH_Ec/Ior setting. The desired downlink outage probability target of 5% is achieved for CPICH_Ec/Ior greater than -12.5 dB at peak offered load of 80 users per cell. In figure 2, CPICH_Ec/Ior = -11 dB is used to obtain the received CPICH quality distributions. Figure 2 shows that at peak load approximately 35% users’ CPICH_Ec/Io ( -15 dB; 5% worst users’ CPICH_Ec/Io ( -19 dB, which corresponds to a geometry factor ( -7 dB for the given scenario. 
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        Figure 1: DL outage probability versus CPICH_Ec/Ior  
    

Figure 2: Received CPICH quality distribution

In the current demodulation test cases [2], lowest Îor/Ioc = -3 dB, which translates to average CPICH_Ec/Io ( -15 dB. Note in these test cases, due to fading the CPICH_Ec/Io instantaneously goes down below the average value (e.g. -15 dB) as shown earlier [3]. But these test cases don’t cover a scenario where the CPICH_Ec/Io stays consistently at a lower level (e.g -19 dB) as observed in figure 2. At low CPICH_Ec/Io it is harder for the UE to demodulate especially if the CPICH_Ec/Io remains continuously low. According to figure 2, 35% users’ CPICH_Ec/Io lies below the current testable range, this means their demodulation performance is not guaranteed.

3 Proposal 

Based on the results presented in section 2.3 we believe there is a need to define a demodulation test case in the range of -7 dB geometry factor in fading propagation condition in release 6. 

4 Conclusions

This document provides system simulation results in terms of CPICH_Ec/Io distribution in non-fading propagation environment. The purpose of disabling fading is to observe if the received CPICH quality remains low over longer time interval. This allows the comparison of these results with the average CPICH_ Ec/Io quality received by the UE in the current demodulation test cases [2]. In addition the CPICH transmit power was optimally tuned since the UE demodulation is affected by both CPICH power setting and the UE receiver performance. 

The results show around 35% users’ CPICH_Ec/Io is below the current tested level. Hence a UE compliant to the current demodulation test cases [2] may not be able to correctly demodulate in practical scenarios. In order to cover at least 95% users’ demodulation performance the required test point is around -7 dB. We therefore proposed to have a test case in the range of -7 dB geometry.   
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Annex A: Relation between CPICH_Ec/Io and Îor/Ioc 

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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Annex B: Summary of DCH Demodulation Tests

Table B.1 summarizes 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 annex C.3.2 of 25.101. Using the relation in annex A the CPICH_Ec/Io level corresponding to Îor/Ioc is given in table B.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 B.1: Lowest CPICH quality and geometry factor in demodulation tests (section 8.2-8.5)
	Propagation condition
	5.1.1 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


Annex C: Results on CPICH RSCP and UL Outage Probability
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Figure C.1: CPICH RSCP distribution
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Figure C.2: UL outage probability versus CPICH_Ec/Ior
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