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1. Introduction

In the previous RAN4 meetings cell identification requirements in multi-path fading propagation environments have been discussed.

Due to lack of time in Release 99 or Release 4 TS25.133 has only a fading test case for verifying L1 filtering. It is, however, considered important to have a multi-path fading test case for the inter-frequency cell identification requirements as well.

This is because cell identification (without signalled information about network timing) is not a trivial task, which is worth to be tested. The presence of multiple cells and their relative power level has also impact on the UE behaviour. This applies in particular at the cell boundary (low SNR). Different speeds should be considered because of the impact on UE performance.

This document proposes two inter-frequency multi-cell fading test cases to be introduced to TS25.133 in REL-5. 

The test case proposal is restricted to the inter-frequency cell identification. Due to the required identification time of several seconds, frequency errors and corresponding path drifts, have to be taken into account. The transmitted signal levels SCH_Ec/Ior and CPICH_EC/Ior and Ior/Ioc are configured in such a way that for both SCH and CPICH the corresponding minimum requirements for the reception are fulfilled according to section 8.1.x.  (SCH_Ec_maxpath/Io=-17dB and CPICH_Ec/Io=-18dB). The CPICH level is assumed to describe conditions, which could exist at cell, borders where identification of additional cells is most important.

2. Discussion of Test Case Purpose and Parameters

· Different tests are proposed for different side conditions (pedestrian/vehicular)

· Several cells should be present in the test case, up to 4 cells are proposed.

· In general, the UE has also to handle SCH-receptions from other cells, which are irrelevant for new cell identification. In order to verify fast and correct handling by the UE, a reasonable number of cells at different levels is assumed. In addition an active set size larger 1 is assumed.

· New cell identification is of particular importance at the cell boundary, where the signal to noise ratio is low. Statistical signal processing is required in the UE and the tests are designed to verify the statistical behaviour.

· The reporting range has been chosen high enough such that cells with 3 to 5 dB below the dominant cell are reported. (3dB measurement accuracy has to be taken into account.

· Due to multi-path propagation, (RRC side lobes, or autocorrelation function side lobes of the SCH code sequences,) “fake paths” may be visible. The number of fake paths also depends on the relative signal level of the different cells. The test cases try to take this effect into account.

· More than one event should be reported.

· In multi-path propagation environment at the cell boundary, the usual SCH_Ec/Ior and CPICH_Ec/Ior -levels do not meet at the same time the recently changed cell identification side conditions. Therefore, SCH_Ec/Ior is adopted accordingly.

· Due to the large identification time path drift/doppler shift  has to be taken into account. As it is assumed that some of the effects will cancel out a ppm drift of up to +/-0.2ppm with respect to serving cell 4 is added for additional cells. In repeated test this can be randomly assigned to cell 1to 5. If this is not possible values of  +0.15, -0.1, - 0.1 and +0.05 shall be assigned to cells 1 to 5 respectively.

· No timing alignment is assumed between any cells present in the test.

· Reference compressed mode pattern TS25.101 A22 set 2 is proposed. (TGL1=7, TGPL=12, 2.8%)

· When calculating the inter-frequency measurement period TMeasurement_Period_Inter according Annex B in Ts25.212 and subtracting 1ms, this leads to an exact value of 4.9 slots. According TS25.133 section 8.1.2.3.2 this should be rounded to full sots only means 4 slots, which would increase the inter-frequency identification delay Tidentify_inter from ~36s to 45s. However, the result in the test case is based on the exact value without rounding.

· Shorter identification delays can be achieved with compressed mode patterns of higher density e.g. set A22 set 1 ~9s. However, as the impact of the ppm drift decreases with decreasing identification time A22 set2 is used as some kind of worst case scenario. 

3. Test Case Text Proposal

A.8.y.z
 Inter-frequency event triggered reporting in multi-cell pedestrian environment

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

The purpose of this test is to verify that the UE makes correct reporting of events in a multi-cell fading pedestrian environment. This test will partly verify the requirements in section 8.1.2.2 and 8.1.2.3.

The test parameters are given in Table A.8.x.y.1 and A.8.x.y.2 below. In the measurement control information it is indicated to the UE that event-triggered reporting for Event 2C and 1B shall be used. The test consists of two successive time periods, with a 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.y.1: General test parameters for event triggered reporting in multi-cell pedestrian 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
	
	Cell3, Cell4, Cell5
	Realistic active set size because of fake paths caused by already known cells

	Compressed mode
	
	A22 set 2
	As specified in TS 25.101 section A.5

	Hysteresis
	dB
	0
	Applicable for event 1A and 2C

	Time to Trigger
	ms
	0
	

	Filter coefficient
	
	0
	

	Reporting range R1b
	dB
	4
	Applicable for event 1B

	W
	
	0
	Applicable for event 1B

	TriggeringCondition
	
	activeSetAndMonitoredSetCells
	Applicable for event 1B

	
	
	
	

	W non used frequency
	
	0
	Applicable for event 2C

	Threshold non used frequency
	dB
	-18 
	Applicable for event 2C absolute Ec/Io level

	Monitored cell list size
	
	12 on channel 1

16 on channel 2
	Measurement control information sent before compressed mode starts.

	Path drift
	ppm
	-0.2 … 0.2
	Random for single each test

	T1
	S
	10
	

	T2
	S
	45
	


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

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4
	Cell 5

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	UTRA RF Channel Number
	
	Channel 2
	Channel 2
	Channel 1
	Channel 1
	Channel 1

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

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

	SCH_Ec/Ior
	dB
	-11.6
	-11.6
	-11.6
	-11.6
	-11.6

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

	S-CCPCH_Ec/Ior
	dB
	-12
	-12
	-12
	-12
	-12

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

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

	Propagation Condition 
	
	Case 1 3km/h

	Path Drift
	ppm
	random
	random
	random
	reference
	random

	Receive Parameter
	
	(for information)

	CPICH_Ec/Io
	dB
	-(
	-15
	-(
	-17
	-15
	-14.3
	-17
	-16.3
	-17
	-22
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	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. The are not settable themselves.


A.8.x.y.2
Test Requirements

The UE shall send one Event 2 C triggered measurement report for Cell 1with a measurement delay of 36s and in addition Event 1B triggered measurement report for Cell 5, with a measurement reporting delay less than 200ms from the beginning of time period T2.

The rate of correct events observed during repeated tests shall be at least 90%. For each new test repetition, the cell timing of all cells shall be chosen randomly from independent and uniform distributions within a frame.

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.

A.8.x.z
Inter-frequency event triggered reporting in multi-cell vehicular environment

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

The purpose of this test is to verify that the UE makes correct reporting of events in a multi-cell fading vehicular environment. This test will partly verify the requirements in section 8.1.2.3 and 8.1.2.2.The test parameters are given in Table A.8.z.z.1 and A.8.z.z.2 below. In the measurement control information it is indicated to the UE that event-triggered reporting with Event 1B and 2C shall be used. 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.z.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
	
	Cell3, Cell4, Cell5
	Realistic active set size because of fake paths caused by already known cells

	Compressed mode
	
	A22 set 2
	As specified in TS 25.101 section A.5

	Hysteresis
	dB
	0
	Applicable for event 1A and 2C

	Time to Trigger
	ms
	0
	

	Filter coefficient
	
	0
	

	Reporting range R1b
	dB
	4
	Applicable for event 1B

	W
	
	0
	Applicable for event 1B

	TriggeringCondition
	
	activeSetAndMonitoredSetCells
	Applicable for event 1B

	
	
	
	

	W non used frequency
	
	0
	Applicable for event 2C

	Threshold non used frequency
	dB
	-18 
	Applicable for event 2C absolute Ec/Io level

	Monitored cell list size
	
	12 on channel 1

16 on channel 2
	Measurement control information sent before compressed mode starts.

	Path drift
	ppm
	-0.2,…0.2
	Random for each single test

	T1
	S
	10
	

	T2
	S
	45
	


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 2
	Channel 2
	Channel 1
	Channel 1

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

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

	SCH_Ec/Ior
	dB
	-10.3 
	-10.3
	-10.3
	-10.3

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

	S-CCPCH_Ec/Ior
	dB
	-12
	-12
	-12
	-12

	DPCH_Ec/Ior
	dB
	n.a.
	n.a.
	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)

	Path Drift
	ppm
	random
	random
	reference
	random

	Receive Parameter
	
	(for information)

	CPICH_Ec/Io
	dB
	-(
	-14
	-(
	 -17
	-15
	-14
	-15
	-20
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	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. The are not settable themselves.


A.8.x.z.2
Test Requirements

The UE shall send at least one Event 2C triggered measurement reports for Cell 1 with a measurement delay of 36 s and in addition Event 1B triggered measurement report for Cell 4, with a measurement reporting delay less than 200 ms from the beginning of time period T2.

The rate of correct events observed during repeated tests shall be at least 90%. For each new test repetition, the cell timing of all cells shall be chosen randomly from independent and uniform distributions within a frame.

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.

4. Proposal
If the test case is seen agreeable by RAN4, we will provide a REL-5 CR to TS25.133 for implementing the test case. 
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