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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 FDD FDD interfrequency reselection
	A.4.2.10

	2
	Idle mode TDD TDD interfrequency reselection
	A.4.2.11

	3
	Idle mode FDD to UTRA FDD interRAT reselection
	A.4.3.1.5

	4
	Idle mode TDD to UTRA FDD interRAT reselection
	A.4.3.3A

	5
	Idle mode FDD to UTRA TDD interRAT reselection
	A.4.3.2A

	6
	Idle mode TDD to UTRA TDD interRAT reselection
	A.4.3.4.4

	7
	FDD-FDD Interfrequency correct reporting of measurement events without reduced performance group configured, non DRX


	A.8.3.7

	8
	TDD-TDD Interfrequency correct reporting of measurement events without reduced performance group configured, non DRX
	A.8.4.7

	9
	FDD-FDD Interfrequency correct reporting of measurement events with reduced performance group configured, non DRX


	A.8.3.8

	10
	TDD-TDD Interfrequency correct reporting of measurement events with reduced performance group configured, non DRX
	A.8.4.8

	11
	E-UTRA FDD InterRAT UTRA FDD correct reporting of measurement events with reduced performance group configured, non DRX
	A.8.5.8

	12
	E-UTRA TDD InterRAT UTRA FDD correct reporting of measurement events with reduced performance group configured, non DRX
	A.8.6.3

	13
	E-UTRA FDD InterRAT UTRA TDD correct reporting of measurement events with reduced performance group configured, non DRX
	TBD (A.8.6A.1?)

	14
	E-UTRA TDD InterRAT UTRA TDD correct reporting of measurement events with reduced performance group configured, non DRX
	A.8.7.5

	15
	FDD-FDD Interfrequency correct reporting of measurement events with reduced performance group configured, DRX


	A.8.3.9

	16
	TDD-TDD Interfrequency correct reporting of measurement events with reduced performance group configured, DRX


	A.8.4.9


2.2 Outline test (idle state)

This test is to verify the requirement for the xDD-xDD inter-frequency cell reselection requirements for increased UE carrier monitoring specified in clause 4.2.2.4.

The test scenario comprises of indicating 8 E-UTRA xDD interfrequency cells on 8 different carriers in the neighbour list of cell 1 as given in tables A.4.x.x.x-1 and A.4.x.x.x-2. Each repetition of the test consists of seven successive time periods, with time duration of T1, T2, T3,T4,T5, T6 and T7 respectively. In the initialisation phase and at the start of each repetition of T7, the test equipment provides signals for cell 1 (serving cell), and selects frequencies for cells 2,3 and 4 which are chosen from the 8 intefrequency layers which are configured in the UE neighbour cell list as described in general and cell specific parameters. 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.
Both cell 1 and cells 2,3 and 5 are already identified by the UE prior to the start of the test. Cell, cell 2, cell 4 and cell 4 belong to different tracking areas. The power level of cell 1 is such that the reselection requirement is not impacted by the absolute priority of cells 2, 3 and 4.  Furthermore, UE has not registered with network for the tracking area containing cell 2,3 or 4.
Table A.4.x.x.x-1: General test parameters for xDD-xDD inter frequency cell re-selection test case
	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell1
	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
	
	Cell2 
	UE shall perform reselection to cell 2 during T1

	
	Neighbour cell
	
	Cell1 
	

	T2 end condition
	Active cell 
	
	Cell1
	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
	
	Cell3 
	UE shall perform reselection to cell 3 during T3

	
	Neighbour cell
	
	Cell1 
	

	T4 end condition
	Active cell 
	
	Cell1
	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
	
	Cell4 
	UE shall perform reselection to cell 4 during T5

	
	Neighbour cell
	
	Cell1 
	

	T6 end condition
	Active cell 
	
	Cell1
	UE shall be forced to back to cell 1 in T6 so that next repetition of test can start from T1

	UE configured E-UTRA RF Channel Number
	
	1, 2,3,4,5,6,7,8,9
	Serving cell and eight xDD carrier frequencies are used in the UE neighbour cell list. Frequencies 5,6,7,8 and 9 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 2,3,4,5,6,7,8,9 
	

	PRACH configuration
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

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

	Initialisation
	s
	960
	Initialisation time need to be defined so that cell detection time is taken into account.

	T1
	s
	25
	T1 need to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	25
	T2 need to be defined so that cell re-selection reaction time is taken into account 

	T3
	s
	200
	T3 need to be defined so that cell re-selection reaction time is taken into account.

	T4
	s
	20
	T4 need to be defined so that cell re-selection reaction time is taken into account 

	T5
	s
	200
	T5 need to be defined so that cell re-selection reaction time is taken into account.

	T6
	s
	20
	T6 need to be defined so that cell re-selection reaction time is taken into account 

	T7
	s
	960
	T7 needs to be defined so that cell detection time is taken into account


Table A.x.x.x.x-2: Cell specific test parameters for xDD-xDD inter-frequency cell reselection test case in AWGN

	Parameter
	Unit
	Cell 1
	Cell 2

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

	E-UTRA RF Channel number
	
	1
	Randomly selected from 2,3,4 such that cell 2 is in the normal performance group

	BWchannel
	MHz
	5MHz: NRB = 25

10MHz: NRB = 50
	5MHz: NRB,= 25

10MHz: NRB,= 50

	PDSCH parameters:

DL Reference Measurement Channel
	
	TBD
	TBD

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	TBD
	TBD

	OCNG Patterns
	
	TBD
	TBD

	Time offset with respect to cell1
	
	0
	3ms

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	Qrxlevmin
	dBm
	-140
	-140
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 Note 2
	dBm
	-98

	RSRP Note 3
	dBm
	-84
	-84
	-84
	-84
	-84
	-84
	-84
	-90
	-78
	-90
	-90
	-90
	-90
	-90
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	dB
	14
	14
	14
	14
	14
	14
	14
	8
	20


	8
	8
	8
	8
	8
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	dB
	14
	14
	14
	14
	14
	14
	14
	8
	20
	8
	8
	8
	8
	8

	TreselectionEUTRAN
	s
	0
	0

	Snonintrasearch
	dB
	62
	62

	Threshx, high
	dB
	56
	56

	Threshserving, low
	dB
	62
	62

	Threshx, low  
	dB
	56
	56

	Propagation Condition 
	
	AWGN
	AWGN

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for   to be fulfilled.

Note 3:
RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


	Parameter
	Unit
	Cell 3
	Cell 4

	
	
	Init
	T1
	T2
	T3
	T4
	T5
	T6
	Init
	T1
	T2
	T3
	T4
	T5
	T6

	E-UTRA RF Channel number
	
	Randomly selected from 5,6,7,8,9 such that cell 3 is in the reduced performance group
	Randomly selected from 5,6,7,8,9 such that cell 4 is in the reduced performance group

	BWchannel
	MHz
	5MHz: NRB = 25

10MHz: NRB = 50


	5MHz: NRB= 25

10MHz: NRB, = 50

	PDSCH parameters:

DL Reference Measurement Channel
	
	TBD
	TBD

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	TBD
	TBD

	OCNG Patterns
	
	TBD
	TBD

	Time offset with respect to cell1
	
	0
	3ms

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	Qrxlevmin
	dBm
	-140
	-140
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 Note 2
	dBm
	-98

	RSRP Note 3
	dBm
	-90
	-90
	-90
	-78
	-90
	-90
	-90
	-90
	-90
	-90
	-90
	-90
	-78
	-90
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	dB
	8
	8
	8
	20
	8
	8
	8
	8
	8
	8
	8
	8
	20
	8
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	dB
	8
	8
	8
	20
	8
	8
	8
	8
	8
	8
	20
	8
	8
	8

	TreselectionEUTRAN
	s
	0
	0

	Snonintrasearch
	dB
	62
	62

	Threshx, high
	dB
	56
	56

	Threshserving, low
	dB
	62
	62

	Threshx, low  
	dB
	56
	56

	Propagation Condition 
	
	AWGN
	AWGN

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for   to be fulfilled.

Note 3:
RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


A.4.x.x.3
Test Requirements

The cell reselection delay is defined as the time from the beginning of a 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 Tracking Area Update procedure on the target cell.

The reselection delays shall meet the requirements in table A.4.x.x.3-1

	Time phase
	Target cell
	Requirement for reselection delay (seconds)

	T1
	Cell 2 (normal performance group)
	20.5

	T2
	Cell 1
	20.5

	T3
	Cell 3 (reduced performance group)
	193.3

	T4
	Cell 1
	20.5

	T5
	Cell 4 (reduced performance group)
	193.3

	T6
	Cell 1
	20.5


NOTE:
The cell re-selection delay to a normal performance group cell can be expressed as: Kcarrier,normal * Tevaluate,E-UTRAN_Inter, + TSI , and to a reduced performance group cell can be expressed as: 6* Kcarrier,reduced * Tevaluate,E-UTRAN_Inter, + TSI,
This gives a total of 20.48 s for normal performance group reselection and 193.28 s for reduced performance group reselection, allow 20.5 s for normal performance group and 193.3 s for reduced performance group in the test case. For reselections back to cell 1 since only one frequency is configured, the requirement is Tevaluate,E-UTRAN_Inter, + TSI = 7.68s, allow 8s.
2.3 Outline test (RRC connected state)

A.8.x.x
FDD-FDD Interfrequency correct reporting of measurement events with reduced performance group configured, non DRX
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. This test will partly verify the xDD-xDD inter-frequency cell search requirements in clause 8.x.x.x.

The test parameters are given in Tables A.8.x.x.1-1 and A.8.x.x.1-2. In this test, there are two cells on different carrier frequencies and gap pattern configuration # 0 as defined in Table 8.1.2.1-1 is provided.

In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is 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 cell 2,3 or 4. At the start of each repetition of T1, the test equipment provides signals for cell 1 (serving cell), and cells 2,3 and 4 which are selected from the 8 cells which are configured in the UE neighbour cell list. 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.
Table A.8.x.x.1-1: General test parameters for E-UTRAN xDD-xDD inter-frequency event triggered reporting in fading propagation conditions
	Parameter
	Unit
	Value
	Comment

	UE configured E-UTRA RF Channel Number
	
	1, 2,3,4,5,6,7,8,9
	Serving cell and eight xDD carrier frequencies are used in the UE neighbour cell list. Frequencies 5,6,7,8 and 9 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 2,3,4,5,6,7,8,9
	

	Active cell
	
	Cell 1
	Cell 1 is on RF channel number 1

	Gap Pattern Id
	
	0
	As specified in TS 36.133 clause 8.1.2.1. 

	A3-Offset
	dB
	-6
	

	Hysteresis
	dB
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	OFF

	Scaling factor for reduced performance group
	
	8
	

	T1
	s
	5
	

	T2
	s
	155
	


Table A.8.x.x.1-2: Cell specific test parameters for E-UTRAN xDD-xDD inter-frequency event triggered reporting 
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	Randomly selected from 2,3,4 such that cell 2 is in the normal performance group

	Channel Bandwidth (BWchannel)
	MHz
	5MHz: NRB = 25

10MHz: NRB = 50
	5MHz: NRB,= 25

10MHz: NRB,= 50

	PDSCH parameters
	
	TBD
	As specified in clause TBD

	PCFICH/PDCCH/PHICH parameters
	
	TBD
	As specified in clause TBD

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and in A.3.2.1.2 (OP.2  FDD)
	
	TBD
	TBD

	Time offset with respect to cell1
	
	0
	3ms

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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 Note 3
	dBm/15 kHz
	-98

	RSRP Note 4
	dBm/15 kHz
	-94
	-94
	-Infinity
	-91
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	dB
	4
	4
	-Infinity
	7

	SCH_RP Note 4
	dBm/15 kHz
	-94
	-94
	-Infinity
	-91
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	dB
	4
	4
	-Infinity
	7

	Propagation Condition 
	
	AWGN

	Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 3: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 4: RSRP and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


	Parameter
	Unit
	Cell 3
	Cell 4

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	Randomly selected from 2,3,4 such that cell 3 is in the reduced performance group
	Randomly selected from 2,3,4 such that cell 4 is in the reduced performance group

	Channel Bandwidth (BWchannel)
	MHz
	5MHz: NRB = 25

10MHz: NRB = 50
	5MHz: NRB,= 25

10MHz: NRB,= 50

	PDSCH parameters
	
	TBD
	As specified in clause TBD

	PCFICH/PDCCH/PHICH parameters
	
	TBD
	As specified in clause TBD

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and in A.3.2.1.2 (OP.2  FDD)
	
	TBD
	TBD

	Time offset with respect to cell1
	
	0
	3ms

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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 Note 3
	dBm/15 kHz
	-98

	RSRP Note 4
	dBm/15 kHz
	-Infinity
	-91
	-Infinity
	-91
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	dB
	-Infinity
	7
	-Infinity
	7

	SCH_RP Note 4
	dBm/15 kHz
	-Infinity
	-91
	-Infinity
	-91
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	dB
	-Infinity
	7
	-Infinity
	7

	Propagation Condition 
	
	AWGN

	Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 3: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 4: RSRP and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


A.8.x.x.2
Test Requirements
The UE shall send Event A3 triggered measurement reports for cells 2, 3 and 4, with a measurement reporting delay less than 11.52s (cell 2) and  153.6s (cell 3 and 4) from the beginning of time period T2.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

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 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report.
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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