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1 Introduction

In several previous 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 [3] and gave a detailed explanation of the test case parameters on RAN4 #28 meeting [8]. In parallel a related proposal from Nokia has been suggested on RAN4 #28 meeting in [7]. We see the following three differences:

1. Test coverage for SHO, which means the target cell CPICH_Ec/Io ratio is a few dBs below the active set cell(s).

2. Test coverage for a loaded system with the typical CPICH_Ec/Ior (transmit ratio) of –10dB as used in the other WG4 test cases.

3. Existence of (low level) interfering cells.

On e-mail reflector, an agreement could be achieved that SHO support (point 1) should be covered by the test case.

In the context of point 2 and 3 concerns had been raised with regard to:

· Fading margin

· Missing accuracy requirements for low level interfering cell(s)

· Potential conflicts with the implementing test tolerances of the test system

· Interaction with already existing test cases for "Detection of Broadcast channel (BCH)"
This contribution contains a revised test case proposal in section 2 and explains in section 3 how the aspects above are taken into. Some concluding remarks and the way forward can be found in section 4.

2 Test Case Proposal

In this section we propose an update of the intra-frequency fading test case, which we believe would realistically test the intra-frequency cell identification performance of a UE combined with maximum test coverage. The test is performed in the Case 3 propagation condition. In order to cover different UE speeds as requested in the RAN4 discussions, a test for Case 1 should be added.

A.8.x.z
Event triggered reporting of multiple neighbour cells in Case 3 fading condition

A.8.x.z.1
Test Purpose and Environment

The purpose of this test is to verify that the UE makes correct reporting of an event in Case3 fading propagation condition. This test will partly verify the requirements in section 8.1.2.

The test parameters are given in Table A.8.x.z.1 and A.8.x.z.2 below. In the measurement control information it is indicated to the UE that event-triggered reporting with Event 1A and 1F shall be used and “CFN-SFN-Observed Time Difference” shall be reported.. The test consists of two successive time periods, with time duration of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of invisible cells.

Table A.8.x.z.1: General test parameters for event triggered reporting in multi-cell vehicular environment

	Parameter
	Unit
	Value
	Comment

	DCH parameters
	
	DL Reference Measurement Channel 12.2 kbps
	As specified in TS 25.101 section A.3.1

	Power Control
	
	On
	

	Active cells
	
	Cell2, Cell3, Cell4
	

	Hysteresis
	dB
	0
	Applicable for event 1A

	Time to Trigger
	ms
	0
	Applicable for event 1A

	Filter coefficient
	
	0
	Applicable for event 1A and event 1F

	Reporting range R1a
	dB
	8
	Applicable for event 1A

	W
	
	0
	Applicable for event 1A

	TriggeringCondition
	
	activeSetAndMonitoredSetCells
	Applicable for event 1A

	Absolute threshold T1f
	dB
	-20
	Applicable for event 1F

	Time to Trigger 
	ms
	1280
	Applicable for event 1F

	TriggeringCondition
	
	activeSet
	Applicable for event 1F

	Monitored cell list size
	
	32
	

	T1
	s
	5
	

	T2
	s
	5
	


Table 8.x.z.2: Cell specific test parameters for event triggered reporting in multi-cell vehicular environment

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

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

	CPICH_Ec/Ior
	dB
	 -10 
	 -10 
	 -10 
	 -10 

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

	SCH_Ec/Ior
	dB
	-9.3
	-9.3
	-9.3
	-9.3

	PICH_Ec/Ior
	dB
	 -15 
	 -15 
	 -15 
	 -15 

	DPCH_Ec/Ior
	dB
	n.a.
	Note 1
	Note 1
	Note 1

	OCNS_Ec/Ior
	dB
	Note 2
	Note 2
	Note 2
	Note 2
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	dB
	-(
	1.1
	3.6
	4.6
	3.6
	4.6
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	dBm/3.84 MHz
	-70

	Propagation Condition 
	
	Case 3 (120km/h)

	CPICH_Ec/Io
	dB
	-(
	-18.0
	-16.5
	-14.5
	-16.5
	-14.5
	-13.5
	-(
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	dB
	-(
	-20.0
	-18.5
	-16.5
	18.5
	-16.5
	-15.5
	-(

	NOTE 1:The DPCH level is controlled by the power control loop.

NOTE 2: The power of the OCNS channel that is added shall make the total power equal to Ior.

NOTE 3: CPICH_Ec/Io, SCH_Ec_maxpath/Io, and 
[image: image4.wmf]o

I

 levels have been calculated from other parameters for information purposes. They are not settable themselves.


A.8.x.z.2
Test Requirements

The UE shall send an Event 1A triggered measurement report for Cell 1, with a measurement reporting delay less than 800 ms from the beginning of time period T2.  The UE shall send an Event 1F triggered measurement report for Cell 4, with a measurement reporting delay less than (200 +1280) ms from the beginning of time period T2.
The rate of correct events 1A for Cell1 observed during repeated tests shall be at least 90%.

NOTE:
The actual overall delays measured in the test may be up to 2 x TTIUL DCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in the UL DCCH.
3 Discussion on E-Mail Reflector Feedback

3.1 Fading Margin

We fully agree that some fading margin is required in the context of a cell identification test case in fading conditions. This is because “the accuracy requirements in clause 9 (of TS25.133) are applicable for AWGN radio propagation conditions” only. Fading margin in our opinion should be included in the reporting range parameter R1a. The signal levels should not be changed because they characterise a reasonable network scenario.

The fading analysis for Case1 propagation at 3km/h revealed a necessary margin of 2.2 dB over the observation time of 800ms. Details of the analysis can be found in [5]. The corresponding analysis for Case3, 120km/h results in 0.8 dB fading margin.

Combined with the allowed UE measurement uncertainty of 3dB according to TS25.133, section “9.1.2.1.2
Relative accuracy requirement”, the overall measurement inaccuracy amounts to 3.8dB.

Test system uncertainties add another 0.45 dB to the power offset between the strongest cell and the target cell. (see section 3.3)

Thus, with a reporting range of R1a = 3.8dB (measurement inaccuracy) + 3.5 dB (nominal cell power offset) + 0.45 dB (test system uncertainty) = 7.75 dB, the UE is always forced to report the new cell in the test case proposal in section 2.

3.2 Low Level Interfering Cell(s)

In the original Siemens proposal in [3], a low level interfering cell at CPICH Ec/Io = -24 dB was present during time T2. It was argued, “we do not have any accuracy requirements” for such a low level cell.

Therefore we turned off this cell in the current proposal. This is now consistent with Nokia’s approach in [8]. Please note that due to this modification, we have no upper limit on the on the reporting range R1a for event 1A. That is, the UE behaviour should be the same for all values R1a ( 7.75 dB
3.3 Test Tolerances

A potential conflict between “test requirement guidelines” and test implementation has been questioned for cell identification in a loaded network. This section gives an analysis of the “test requirement guidelines” and show, how the “test requirements” (including uncertainty) could be set by TSG-T1 in a consistent way with the guidelines.

3.3.1 Guideline Analysis

A careful analysis of the “test requirement guidelines” in [2] and [12] show that these guidelines are quite specific tailored to the “Cell Re-selection in CELL_FACH” test case. A logical adaptation to “cell identification in CELL_DCH” is given below:

1. The worst-case SCH_Ec/Io of cell 1 (target cell) and cell 2/3 (active set cells) during time T2 shall not fall below the values of the original test case. This will prevent the UE from entering a less accurate SCH_Ec/Io detection range. (change compared to original guide line: bold words)

2. (No particular constraint during time T1 is necessary because the absolute threshold T1f  of –20dB for Event 1F is not touched by test system uncertainties. False alarm for Event 1A cannot occur because all present cells are already in the active set.).

3. (The original guideline #3 for cell reselection introduces a constraint on the level difference between the active cell and the target cell at the UE of at least 3 dB. Combined with the allowed 3 dB measurement error of the UE, a cell reselection is forced under all possible conditions.
According to the proposal in section 2 with R1a ( 7.75 dB no additional constraint is necessary because the test system uncertainties are already included in the reporting range parameter. The UE is forced to report the new cell without an additional constraint.)
4. In order to ensure the geometry factors Îor/Ioc remain centred on the values stated in the test case proposal, the nominal Io stated in the test case proposal shall not be modified. (same as original guideline)

5. (No low level interfering cells present according to section 3.2)

6. (No low level interfering cells present according to section 3.2)

7. The worst-case Ec/Io ratios of all other channels (except OCNS) for cell 1, cell 2, and cell 3 shall not fall below the values implied in the test case proposal. (same as original guideline except cell numbers)

8. All other parameter stated in test case proposal shall remain unchanged. (same as original guideline)

Comment to guideline 7: This is the same guideline as for the "Cell Re-selection in CELL_FACH". In a previous draft paper [1] for the “test requirement guidelines” the guideline reads:

Relative Ec/Ior levels of different channels e.g. SCH and CPICH should be maintained as close to the original as possible. The level of OCNS may be adjusted if necessary.

Maybe based on this sentence, a conflict with the guidelines is seen.

We think, however, we should not mix up guidelines for incooperation of test system uncertainties with the “original” test case set up. The guideline to keep the relative Ec/Ior-levels is reasonable based on the assumption a BS configuration applies these levels on transmit side. The modifications of the nominal values in the test case by T1 would than still describe a real scenario but with slightly lower load.

The “original” SCH_Ec/Ior level for the test case in section 2 has deliberately been increased due to cell planning considerations in order to support SHO in the loaded system.. This was not done due to test system uncertainties. Without the modification an unacceptable load decrease of about 50% would be the consequence. The guideline still requires that the (new) relative transmit levels are not changed due to test system uncertainties. Formaly, we have exactly the same guideline as in [1].

3.3.2 Adaptation of cell specific test parameters consistent to the guidelines

Based on the technical report on “Derivation of test tolerances for multi-cell Radio Resource Management (RRM) conformance test” [12], the test case proposal in section 2 has been analysed. The same linear error model for test system uncertainties as in [12] was used. The results are based on the “RSS” error superposition according to [12]. (An adaptation to the “worst” or “combi” rule can easily be done.)

Following the concept of “absolute” and “relative” 
[image: image5.wmf]or

I

ˆ

-errors in [12], cell 2 has been chosen as the “reference cell” (during time T2) with absolute inaccuracy of 0.7dB. The other cells have relative inaccuracy of 0.3 dB. Transmit power ratio error Ec/Ior is 0.1dB and noise power (
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) error is 1dB. In Table 8.x.z.2_mod we distinguish between “critical results” and the other parameters. Critical results are the 
[image: image7.wmf]o

c

I

E

SCH

maxpath

,

ˆ

_

-ratio and the “reporting ratio”, which means the ratio of the target cell CPICH_Ec/Io to the strongest cell CPICH_Ec/Io. Strongest cell is either cell 2 or cell 3 depending on the actual test system error. Critical parameter ranges are shown in red. For non-critical parameters the (adjusted) nominal vales are shown in black.

Like for the "Cell Re-selection in CELL_FACH" test case, the Ec/Ior nominal values of cells 1,2, and 3 have been increased by 0.3 dB or 0.2 dB, respectively. No other changes were necessary. The red parameter range of the critical result show, that the guidelines can be met. Thus, in our opinion it is possible for T1 to incorporate test system uncertainties into a “fully loaded test case” for cell identification.
Table 8.x.z.2_mod: Cell specific test parameters for event triggered reporting in multi-cell vehicular environment including test tolerances

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

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

	CPICH_Ec/Ior
	dB
	 -9.7 
	 -9.8
	 -9.7
	 -10

	PCCPCH_Ec/Ior
	dB
	 -11.7 
	 -11.8
	 -11.7
	 -12

	SCH_Ec/Ior
	dB
	-9.0
	-9.1
	-9.0
	-9.3

	PICH_Ec/Ior
	dB
	-14.7 
	-14.8
	-14.7
	 -15 

	DPCH_Ec/Ior
	dB
	n.a.
	Note 1
	Note 1
	Note 1

	OCNS_Ec/Ior
	dB
	Note 2
	Note 2
	Note 2
	Note 2
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	dBm/3.84 MHz
	-70

	Propagation Condition 
	
	Case 3 (120km/h)

	CPICH_Ec/Io
	dB
	-(
	-17.66
	-16.5
	-14.26
	-16.5
	-14.16
	-13.5
	-(
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	-(
	-19.99

to

-19.33
	-18.5
	-16.47

to

-16.05
	18.5
	-16.43

to

-15.89
	-15.5
	-(

	Reporting ratio
	dB
	. -(
	-3.05

to

-3.95
	
	
	
	
	
	

	NOTE 1:The DPCH level is controlled by the power control loop.

NOTE 2: The power of the OCNS channel that is added shall make the total power equal to Ior.

NOTE 3: CPICH_Ec/Io and SCH_Ec_maxpath/Io levels have been calculated from other parameters for information purposes. They are not settable themselves.


3.4 Interaction with BCH-detection

According to our calculation, there is in fact a difference between the (isolated) BCH-test in TS25.101 and the cell identification at the soft cell boundary:

1. The PCCPCH_Ec/Io level at the soft cell boundary of the loaded system is about = -20 dB, whereas the BCH test case in TS25.101, section 8.11 applies a PCCPCH_Ec/Io ratio of about -17.6 dB (
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). This ratio corresponds approximately to a half loaded system and is unfortunately not consistent with the CPICH_Ec/Ior ratio of -10 dB of the test case according to section C.3.2 of TS25.101. A much higher error rate than 1% BLER must therefore be expected in the system with a load corresponding to the given CPICH/Ior ratio.
2. Cell identification requires interaction between slot-, frame-synchronisation, scrambling code identification, and SFN decoding. This includes some error handling for SFN-decoding. The expected error rate is in the range of several 10 percent instead of 1% as for the half loaded system.
Thus, the half loaded system demands no error handling at all in order to achieve the 90% overall detection rate whereas the loaded system does.

An adaptation of the (isolated) BCH test case level according to the observation in point 1 could be done. This, however, would not solve the observation in point 2 because the error handling in the cell identification procedure would still not be tested.

In other words, it is hard to determine any additional constraint to a half loaded system test case to make sure that the UE cell identification time of 800ms is also met in the loaded system.

In our opinion it is much easier to test the core requirement as it is in a scenario, which is worst case in order to guarantee optimal test coverage. (“Worst case” means here a system with a load, which is associated to 
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, the typical parameter for the other WG4 test cases.)

4 Conclusions

In this contribution we proposed an update of the Siemens intra-frequency fading test case in a vehicular environment (Case 3) based on feedback from other companies. We hope that concerns could be covered sufficiently.

One main difference, which is maybe implicitly behind some concerns, remains however because it is essential for the Siemens proposal: We favour a test in a loaded system, which is consistent with the other WG4 test cases and the system scenarios in TS25.942. This is done at the expense of an adapted SCH-level.

We would like to encourage other companies to review our proposal and if RAN4 agrees on the addition of the test cases, Siemens is willing to draft a CR based on section 2 of this document.
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