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1. Introduction

In the several RAN4 meetings cell identification in fading propagation conditions has been discussed and it was felt, that additional multi-path fading tests are necessary to clarify the general requirements and guarantee inter-working with different handsets.

Siemens presented a proposal on RAN4 #26 meeting [1]. We received feedback from different companies, which can be summarized as follows:

· The test case proposal might be too hard because of low implementation margin of simulations, which had been presented on RAN4 #27 meeting [2].

· The proposed 
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-ratio distinguish from other test cases for traffic channel performance and the relation to the system scenario is not clear.
· The purpose for differentiation between SCH_Ec/Ior-level (–9.3 dB) and P-CCPCH_Ec/Ior-level (–12 dB) for the vehicular environment was not fully clear. Different levels would cause a discontinues power at the BS transmitter.
In this contribution we give a explanation for these parameters and discuss the concerns listed above.

We also compare different parameter sets on their test coverage for cell identification.

Discontinuous BS transmit power and options are considered in section 8.

2. UE Performance and Implementation Margin

On RAN4 #27 Siemens presented a statistical performance analysis [2] of the cell identification process (including SFN decoding) for the test case proposal in [1]. The underlying “algorithm” is published in several presentations and also described in [3] and [4]. An accumulation of 15 slots for each synchronisation step, slot sync and frame sync, has been used, because this is the general assumption in many publications.

The analysis was floating point, considered L1-Control and SFN-decoding errors and took 1.0dB implementation margin into account [2]. With another 0.5 dB degradation the test case failed.

Figure 1 shows the results of an alternative implementation for the vehicular test case in [1]. It was analysed at an operation point which corresponds to 1.5 dB margin. The accumulation time was just increased from 15 to 60 slots. The 90% identification time falls now well below the requirement.
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Figure 1: Vehicular cell identification test for 1.5 dB margin
Thus we think the test cases can be fulfilled by a reasonable UE-implementation and is not too hard.

3. System Level Considerations
As 
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-levels are a matter of system deployment scenarios, we consider a typical sectorized hexagonal cell layout for the vehicular environment. The geometry and system level parameters are taken from [5] and [6]. They are summarized in Table 1.

	Parameter
	value
	unit

	Cell radius
	1
	km

	Site step 
	3
	km

	# of sectors/site
	3
	

	BS antenna lobe width
	90
	degree

	BS antenna gain
	17
	dB

	SCH_Ec/Ior
	-12
	dB

	
	
	

	BS power (Ior)
	43
	dBm

	Cable/connector Loss 
	2
	dB

	
	
	

	Distance law
	128,1 + 37,6 ( lg(R/km)
	dB

	Multi path fading
	Case 3
	

	
	
	

	MS antenna gain
	0
	dB

	Body Loss
	3
	dB

	In-Car loss
	8
	dB

	UE noise figure
	7
	dB

	
	
	

	WINDOW_ADD
	5
	dB


Table 1: System parameters for active set size and cell boundary analysis

Figure 2 shows the areas with a certain active set size. That is, within the brown boundaries the average active set size is 3, in the adjacent region between the blue boundaries it is 2, and directly within the cell sectors we have active set size of 1. The set size is determined by the amount of cells, which are received at a CPICH_Ec/Io ratio within the WINDOW_ADD range relative to the best cell.
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Figure 2
In the following we select the upper sector of the lower site as a reference cell. From Figure 2 a “soft cell boundary” of the reference cell can be derived, which is the area where the cell is in the active set. The soft cell boundary is represented by the solid brown line in Figure 3.
Figure 3 compares also the “soft cell boundary” to the “detection boundary”. According to [7] the detection boundary is given by the (contour) line at which the SCH_Ec/I0 level of  “–20dB for at least one path” is met. “Case 3” has been assumed for the multi-path profile. The detection cell boundary is given by the dashed blue curve in Figure 3.

If the mobile enters the “soft cell” from outside, Figure 3 illustrates that about 150m before reaching the detection boundary, the new cell should already be included in the active set. Based on this contradiction, we assumed a higher level for the SCH at the BS in order to shift the detection boundary towards the soft cell boundary.

The analysis also shows that typical 
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 values are higher than those proposed in [2].
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Figure 3: Contradiction between soft cell boundary and detection boundary for a SCH_Ec to Ior ratio of –12dB.

In summary, for a typical vehicular network an increase of the SCH-level is necessary to meet the cell identification levels according to TS25.133.

4. SCH-level versus P-CCPCH level

Higher common channel power means of course some degradation of the system capacity .Therefore we did not apply the same power increase to the P-CCPCH, which is time multiplexed with the SCH. This makes even no sense because compared to SCH-detection, the RAKE-receiver for P-CCPCH detection makes use of the different multi-path components. Figure 4 gives an impression of the difference in a multi-path (vehicular, Case3) and a almost single path (pedestrian, Case1) environment for the P-CCPCH receiver performance.
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Figure 4
On the one hand side different power levels for the SCH- and P-CCPCH-channel are a reasonable configuration for the vehicular network. This is already foreseen by respective parameters in the TS25.213. On the other hand different SCH and P-CCPCH levels have a non-obvious impact on the cell identification performance.

Figure 5 shows the remarkable performance difference for different parameter sets according to section 5. The deviation comes mainly from SFN-decoding errors. This effect is implementation dependent and therefore worth to be tested.
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Figure 5
In summary, in the loaded vehicular network different levels for SCH and P-CCPCH are reasonable. This has an impact on the cell identification performance.

5. Comparison of Parameter Sets
On RAN4 meeting #27 and #28 some discussion took place about the parameters of a multi-cell fading test for cell identification. The different ideas are summarized in the paramter sets “set 1” to “set 3” as listed in Table 2 to Table 4. They differ mainly in the allowed WINDOW_ADD parameter and the common channel power levels. Differences are marked in bold letters.

Set 1 is a modification of the proposal in [2] with more realistic 
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-values. Set 2 is taken from [8]. Set 3 describes a partially loaded system, where the BS power is not fully used for traffic channels but more relative power remains for the common channels.
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	
	
	T2
	T2
	T2
	T2

	UTRA RF Channel Number
	
	Channel 1
	Channel 1
	Channel 1
	Channel 1

	PCCPCH_Ec/Ior
	dB
	 -12 
	 -12 
	 -12 
	 -12 

	SCH_Ec/Ior
	dB
	-9.3 
	-9.3
	-9.3
	-9.3
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	dB
	+2.8
	+6.3
	+6.3
	-3.2
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	dBm/3.84 MHz
	-70

	Propagation Condition 
	
	Case 3 (120km/h)

	Receive Parameter
	
	(for information)
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	dB
	-20.0
	-16.5
	-16.5
	-26.0


Table 2: Parameter Set 1: fully loaded system

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	
	
	T2
	T2
	T2
	T2

	UTRA RF Channel Number
	
	Channel 1
	Channel 1
	Channel 1
	Channel 1

	PCCPCH_Ec/Ior
	dB
	 -12 
	 -12 
	 -12 
	 -12 

	SCH_Ec/Ior
	dB
	-12 
	-12
	-12
	-12
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	+10
	+10
	+10
	-(
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	-19.65
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Table 3: Parameter Set 2 (from [8])

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	
	
	T2
	T2
	T2
	T2

	UTRA RF Channel Number
	
	Channel 1
	Channel 1
	Channel 1
	Channel 1

	PCCPCH_Ec/Ior
	dB
	 -9.0
	 -9.0
	 -9.0
	 -9.0

	SCH_Ec/Ior
	dB
	-9.0 
	-9.0
	-9.0
	-9.0
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	dB
	+2.8
	+6.2
	+6.2
	-3.2
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Table 4: Parameter Set 3: partially loaded system

In contrast to the discussion in [1], where we addressed certain UE implementation aspects worth to be tested, we use a more network related approach here.

The different parameter settings correspond to certain system scenarios as listed in Table 5. Each parameter setting has a limited test coverage in the sense that if the test case can be passed, sufficient performance is also guarantied for the remaining parameter range as given in Table 5. In other words, the performance outside this range is not tested.

	Criterium
	Set 1
	Set 2
	Set 3

	WINDOW_ADD
	(3.5 dB
	(0 dB
	(3.5 dB

	active set size
	(3
	(3
	(3

	Loaded system

	yes
	yes
	no

	SFN decoding

	yes
	yes
	no

	False alarm behaviour

	yes
	no
	yes


Table 5: Test Coverage of different Parameter Sets

The broader test coverage within each line in Table 1 is marked green, the smaller one is marked red. The test coverage for the active set size is always restricted to 3 and therefore kept black. (An adaptation of the test criteria to different operating conditions like support of active set size 4 is possible.)
We think that test coverage is an important criterion for the definition of test cases. A suitable choice simultaneously minimizes the number of test cases at a maximum confidence for inter-working. From this point of view set 1 would be the best choice.

6. Conclusion

We would like to encourage other companies to review the considerations in this paper. Based on the advise of RAN4 on the most suitable test criteria, Siemens is willing to draft a CR for introduction of a test case to TS25.133.
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8. Appendix

As suggested in the previous sections, an increase of the SCH-level is necessary in order to align the soft cell boundary and detection boundary in a multi-path environment. As the system capacity is proportional to the power, which can be assigned to the dedicated channels. A common channel increase reduces the system capacity to some extend. Since the SCH has a duty cycle of only 10%, an increase by about 3 dB (from –12 dB to –9dB SCH_Ec/Ior) would cause a capacity degradation of less then 1%.

(Note the required increase of the SCH-level grows with the delay spread. At high delay spread, the non orthogonal SCH is not a particular problem because orthogonality is destroyed anyway)

Since the SCH is time multiplexed with the P-CCPCH, which is not increased by the same amount due to capacity reasons, the power distribution in the slot looks as shown in Figure 6.


[image: image19.wmf]CCH = CPICH +PICH

Timeslot

DCH

P-CCPCH

SCH

BS power

T1

T2

Timeslot

BS Power

T1

T2

amplifier power limit

CCH = CPICH +PICH

DCH

P-CCPCH

SCH

amplifier power limit


Figure 6: Power distribution of W-CDMA physical channels at the base station to cope with requirement for cell identification

Such a discontinuous BS transmit power might deteriorate the transmit spectrum at the non-linear amplifier. This could be avoided by “traffic channel cutback” during SCH transmission as illustrated in Figure 7.
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Figure 7: “Traffic Channel Cutback"





























































































































































� “yes” means, a minimum possible common channel power is applied.


� “yes” means, the implementation of SFN decoding (error rate, timing) according to the effect described in section � REF _Ref48475835 \r \h ��4� is tested.


� “yes” means, a cell with a level just outside the reporting range is present. This checks if some false alarm occurs.
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