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1 Introduction
In RAN4#74, the way forward [1] and test case lists [2], [3] for increased UE carrier monitoring were agreed. In this contribution we provide further details of section numbering and two outline test cases for verifying idle mode and connected state requirements. This is intended to provide a framework to ensure that different companies develop test cases consistently.
2 Discussion

2.1 List of tests and section numbering
	1
	Idle mode interfrequency reselection
	A.4.2.3

	2
	Idle mode interRAT reselection to EUTRA FDD
	A.4.5.4

	3
	Idle mode interRAT reselection to EUTRA TDD
	A.4.5.5

	4
	Cell FACH interfrequency reselection
	A.5.5.2E

	5
	Cell DCH interfrequency correct reporting of events with reduced performance group configured 
	A.8.2D

	6
	Cell DCH interfrequency correct reporting of events without reduced performance group configured
	A.8.2E

	7
	Cell DCH interRAT correct reporting of E-UTRA FDD events with reduced performance group configured
	A.8.6.5

	8
	FFD events with reduced performance group configured Cell DCH interRAT correct reporting of E-UTRA TDD events with reduced performance group configured
	A.8.6.6


2.2 Outline test (idle state)

A.4.x.x
Idle mode interfrequency reselection
A.4.x.x.1
Test Purpose and Environment

This test is to verify the requirement for the cell re-selection delay for the increased UE carrier monitoring case reported in section 4.2.2.

This scenario implies the presence of 4 carriers and 4 cells as given in tables A.4.x and A.4.x. The UE is requested to monitor neighbouring cells on 5 carriers. The maximum repetition period of the relevant system info blocks that needs to be received by the UE to camp on a cell shall be 1280 ms. Cell 1 and cell 2, 3 and 4 shall belong to different Location Areas. Cells 2, 3 and 4 are chosen randomly, such that one frequency belongs to the normal performance group and two frequencies belong to the reduced performance group. The neighbour lists of cells 2, 3 and 4 shall include the frequency of cell 1 in the normal performance group as well as the other frequencies configured to the UE in the test.
Table A.4.x: General test parameters for Cell Re-selection in increased UE carrier monitoring case

	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active Cell
	Cell 1
	UE shall be forced to cell 1 in the initialisation phase, so that reselection to cell 2 occurs during the first T1 phase. See cell specific parameters for detailed settings.

	T1 end condition
	Active Cell
	Cell 2
	UE shall perform reselection to cell 2 during T1

	
	Neighbour cell
	Cell 1
	

	T2 end condition
	Active Cell
	Cell 1
	UE shall be forced to back to cell 1 in T2 so that reselection from cell 1 to cell 3 occurs during the first T3 phase

	T3 end condition
	Active Cell
	Cell 3
	UE shall perform reselection to cell 3 during T3

	
	Neighbour cell
	Cell 1
	

	T4 end condition
	Active Cell
	Cell 1
	UE shall be forced to back to cell 1 in T4 so that reselection from cell 1 to cell 4 occurs during the first T5 phase

	T5 end condition
	Active Cell
	Cell 4
	UE shall perform reselection to cell 4 during T5

	
	Neighbour cell
	Cell 1 
	

	T6 end condition
	Active Cell
	Cell 1
	UE shall be forced to back to cell 1 in T6 so that next repetition of test can start from T1

	UE configured UTRA RF Channel Number
	
	1, 2,3,4,5,6
	Serving cell and five UTRA FDD interfrequency carrier frequencies are used in the UE neighbour cell list. Frequencies 4,5,6 are indicated to have reduced performance

	Test eqipment configuration
	
	Cell 1 uses UTRA RF channel number 1

Cells 2,3,4 are randomly selected to use different frequencies selected from frequencies 2,3,4,5,6 
	

	HCS
	
	
	Not used

	DRX cycle length
	s
	1.28
	The value shall be used for all cells in the test.

	Init
	s
	180
	Initialisation time need to be defined so that cell detection time is taken into account.

	T1
	s
	15
	T1 need to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	15
	T2 need to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	120
	T3 need to be defined so that cell re-selection reaction time is taken into account.

	T4
	s
	15
	T4 need to be defined so that cell re-selection reaction time is taken into account.

	T5
	s
	120
	T5 need to be defined so that cell re-selection reaction time is taken into account.

	T6
	s
	15
	T6 need to be defined so that cell re-selection reaction time is taken into account.

	T7
	s
	180
	T7 needs to be defined so that cell detection time is taken into account


Table A.4.4: Cell re-selection multi carrier multi cell case
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	Init and T7
	T1
	T2
	T3
	T4
	T5
	T6
	Init and T7
	T1
	T2
	T3
	T4
	T5
	T6

	UTRA RF Channel Number
	
	Channel 1
	Randomly selected from 2,3 such that cell 2 is in the normal performance group

	CPICH_Ec/Ior
	dB
	 -10 
	 -10 

	PCCPCH_Ec/Ior
	dB
	 -12 
	 -12 

	SCH_Ec/Ior
	dB
	 -12 
	 -12 

	PICH_Ec/Ior
	dB
	 -15 
	 -15 

	OCNS_Ec/Ior
	dB
	-0.941
	-0.941
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or

I

I

ˆ


	dB
	-0.02
	-4.74
	0.02
	-4.74
	0.02
	-4.74
	0.02
	-6.03
	-0.02
	-6.03
	-6.03
	-6.03
	-6.03
	-6.03
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	dBm / 3,84 MHz
	 -70 

	-CPICH_Ec/Io
	dB
	-13
	-16
	-13
	-16
	-13
	-16
	-13
	-17
	-13
	-17
	-17
	-17
	-17
	-17

	Propagation Condition
	
	 AWGN

	Cell_selection_and_
reselection_quality_measure
	
	CPICH Ec/N0
	CPICH Ec/N0

	Qqualmin
	dB
	-20
	-20

	Qrxlevmin
	dBm
	-115
	-115

	UE_TXPWR_MAX_
RACH
	dB
	21
	21

	Qoffset2s, n
	dB
	C1, C2: 0
C1, C3: 0
C1, C4: 0
C1, C5: 0
C1, C6: 0
	C2, C1: 0
C2, C3: 0
C2, C4: 0
C2, C5: 0
C2, C6: 0

	Qhyst2
	dB
	0
	0

	Treselection
	s
	0
	0

	Sintrasearch
	dB
	not sent
	not sent

	Sintersearch
	dB
	not sent
	not sent


	Parameter
	Cell 3
	Cell 4

	
	Init and T7
	T1
	T2
	T3
	T4
	T5
	T6
	Init and T7
	T1
	T2
	T3
	T4
	T5
	T6

	UTRA RF Channel Number
	Randomly selected from 4,5, 6 such that cell 3 is in the reduced performance group
	Randomly selected from 4,5, 6 such that cell 4 is in the reduced performance group

	CPICH_Ec/Ior
	 -10 
	 -10 

	PCCPCH_Ec/Ior
	 -12 
	 -12 

	SCH_Ec/Ior
	 -12 
	 -12 

	PICH_Ec/Ior
	 -15 
	 -15 

	OCNS_Ec/Ior
	-0.941
	-0.941
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	-6.03
	-6.03
	-6.03
	-0.02
	-6.03
	-6.03
	-6.03
	-6.03
	-6.03
	-6.03
	-6.03
	-6.03
	-0.02
	-6.03
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	 -70 

	CPICH_Ec/Io
	-17
	-17
	-17
	-13
	-17
	-17
	-17
	-17
	-17
	-17
	-17
	-17
	-13
	-17

	Propagation Condition
	AWGN

	Cell_selection_and_
reselection_quality_measure
	CPICH Ec/N0
	CPICH Ec/N0

	Qqualmin
	-20
	-20

	Qrxlevmin
	-115
	-115

	UE_TXPWR_MAX_
RACH
	21
	21

	Qoffset2s, n
	C3, C1: 0
C3, C2: 0
C3, C4: 0
C3, C5: 0
C3, C6: 0
	C4, C1: 0
C4, C2: 0
C4, C3: 0
C4, C5: 0
C4, C6: 0

	Qhyst2
	0
	0

	Treselection
	0
	0

	Sintrasearch
	not sent
	not sent

	Sintersearch
	not sent
	not sent


A.4.x.x.2
Test Requirements

The cell re-selection delay is defined as the time from the beginning of the relevant time period, to the moment when the UE camps on the target cell, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Location Registration on the target cell.
	Time phase
	Target cell
	Requirement for reselection delay (seconds)

	T1
	Cell 2 (normal performance group)
	14.1

	T2
	Cell 1 (normal performance group)
	14.1

	T3
	Cell 3 (reduced performance group)
	116.5

	T4
	Cell 1 (normal performance group)
	14.1

	T5
	Cell 4 (reduced performance group)
	116.5

	T6
	Cell 1 (normal performance group)
	14.1


The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay can be expressed as: 
Nnorm, inter * TevaluateFDD + TSI (normal performance group) and Nreduced, inter * 6 * TevaluateFDD  + TSI (reduced performance group)
where:

TevaluateFDD
See Table 4.1 in section 4.2.2.

TSI
Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell. 1280 ms is assumed in this test case.
This gives a total of
14.08 s when Nnorm, inter=2 for reselections to normal performance group, allow 14.1s in the test case.
116.48 s when Nnorm, reducced=3 for reselections to reduced performance group, allow 116.5s in the test case.

2.3 Outline test (Cell DCH state)

A.8.x.x
Correct reporting of neighbours in AWGN propagation condition

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

The purpose of this test is to verify that the UE makes correct reporting of an event when doing inter frequency measurements. The test will partly verify the requirements in section 8.1.2.3.

The test consists of two successive time periods, with a time duration T1 and T2. The test parameters are given in tables A.8.x and A.8.y below. In the measurement control information it is indicated to the UE that event-triggered reporting with Event 1A and 2C shall be used. The CPICH Ec/I0 of the best cell on the unused frequency shall be reported together with Event 2C reporting. 

Table A.8.x: General test parameters for Correct reporting of neighbours in AWGN propagation condition

	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
	

	Compressed mode
	
	A.22 set 1
	As specified in TS 25.101 section A.5.

	Active cell
	
	Cell 1
	

	Threshold non used frequency
	dB
	-18
	Absolute Ec/I0 threshold for event 2C

	Reporting range
	dB
	4
	Applicable for event 1A

	Hysteresis
	dB
	0
	

	W
	
	1
	Applicable for event 1A 

	W non-used frequency
	
	1
	Applicable for event 2C

	Reporting deactivation threshold
	
	0
	Applicable for event 1A

	Time to Trigger
	ms
	0
	

	Filter coefficient
	
	0
	

	Reduced performance group scaling factor
	
	8
	

	UE configured UTRA RF Channel Number
	
	1, 2,3,4,5,6
	Serving cell and five UTRA FDD interfrequency carrier frequencies are used in the UE neighbour cell list. Frequencies 4,5,6 are indicated to have reduced performance

	Test equipment configuration
	
	Cell 1 uses UTRA RF channel number 1

Cells 2,3,4 are randomly selected to use different frequencies selected from frequencies 2,3,4,5,6 
	

	Monitored cell list size
	
	24 on channel 1

4 on channel 2
4 on channel 3
4 on channel 4

4 on channel 5
4 on channel 6
	Measurement control information is sent before the compressed mode pattern starts.

	T1
	s
	5
	

	T2
	s
	90
	


TableA.8.y: Cell Specific parameters for Correct reporting of neighbours in AWGN propagation condition

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1


	T2
	T1


	T2

	UTRA RF Channel Number
	
	Channel 1
	Randomly selected from channel 2,3 such that cell 2 is in the normal performance group

	CPICH_Ec/Ior
	dB
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12

	SCH_Ec/Ior
	dB
	-12
	-12

	PICH_Ec/Ior
	dB
	-15
	-15

	DPCH_Ec/Ior
	dB
	Note 1
	N/A

	OCNS
	
	Note 2
	 -0.941
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	dB
	-0.02
	-0.02
	-Inf
	-1.8
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	dBm/3,84 MHz
	-70

	CPICH_Ec/Io
	dB
	-13
	-13
	-Inf
	-14

	Propagation Condition
	AWGN

	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 from the cell to be equal to Ior


	Parameter
	Unit
	Cell 3
	Cell 4

	
	
	T1


	T2
	T1


	T2

	UTRA RF Channel Number
	
	Randomly selected from channel 4,5,6 such that cell 3 is in the reduced performance group
	Randomly selected from channel 4,5,6 such that cell 4 is in the reduced performance group

	CPICH_Ec/Ior
	dB
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12

	SCH_Ec/Ior
	dB
	-12
	-12

	PICH_Ec/Ior
	dB
	-15
	-15

	DPCH_Ec/Ior
	dB
	Note 1
	N/A

	OCNS
	
	Note 2
	 -0.941
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	dB
	-Inf
	-1.8
	-Inf
	-1.8
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	dBm/3,84 MHz
	-70

	CPICH_Ec/Io
	dB
	-Inf
	-14
	-Inf
	-14

	Propagation Condition
	AWGN

	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 from the cell to be equal to Ior


A.8.x.x.2
Test Requirements

a)
The UE shall send one Event 2C triggered measurement report for cell 2, with a measurement reporting delay less than 6.8 seconds from the beginning of time period T2.
b)
The UE shall send one Event 2C triggered measurement report for cell 3, with a measurement reporting delay less than 81.6 seconds from the beginning of time period T2.
c)
The UE shall send one Event 2C triggered measurement report for cell 4, with a measurement reporting delay less than 81.6 seconds from the beginning of time period T2.
The rate of correct events 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 Conclusions

In this contribution we provide further details of section numbering and two outline test cases for verifying idle mode and connected state requirements. This is intended to provide a framework so that test cases developed by different companies have a consistent style and content.
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