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1		Introduction 
This contribution provides a discussion on aspects to be considered when defining performance test cases to test the newly introduced IncMon requirements. [1], [2], [3] have provided an initial analysis/assessment of the aspects to be considered when defining the test case, specifically with respect to the test equipment complexity and proposed approaches to define test cases by limiting the number of carriers configured during any given time chunk to the maximum number of carriers simulataneously configured (which is 3 carriers) by test cases in the specification today and then time multiplexing the IncMon carriers configured by the test equipment by configuring different carriers in each time duration.
Proposal 1: RAN4 should agree on the IncMon performance test methodology of dividing each test into multiple time chunks and configuring 3 inter-frequency/inter-RAT carriers in each time chunk.
2	Performance Test Considerations 
The performance test case needs to be defined such that at a minimum there are some carriers in the normal performance group while some in the reduced performance group. It is optional to test different number of carriers in normal and reduced performance group since it unnecessarily increases the total number of tests without giving much additional test coverage benefits. Given the test equipment limitation to test 3 carriers in a time chunk, we could test the case of two normal performance carriers and one reduced performance carrier and all three belong to the same RAT (E-UTRA or UTRA). Configure all carriers belonging to the same RAT in a single test case and thus define different inter-frequency test cases and inter-RAT test cases.
Another aspect to consider is the length of each time chunk T1 through T8 in [2]. This is discussed separately for the idle mode and connected mode scenarios. For idle mode and connected mode, inter-frequency measurement requirements and inter-RAT requirements are defined separately and shall be tested in different test cases.
2.1        Idle mode requirements
2.1.1	Inter-Frequency Measurement Requirements
Reqt Idle_IF1: For inter-frequency measurement requirements, there is one requirement to test measurement periodicity for inter-frequency cells that are identified and measured (i.e. at least every Nnorm, inter * TmeasureFDD for the normal performance group carriers and Nreduced, inter * 6 * TmeasureFDD for the reduced performance group carriers) 
Reqt Idle_IF2: There is another requirement on the minimum time for evaluating that an already identified inter-frequency cell has met the reselection criteria (i.e. within Nnorm, inter * TevaluateFDD for the normal performance group carriers and Nreduced, inter * 6 * TevaluateFDD  for the reduced performance group carriers).
Reqt Idle_IF3: Moreover, there is a requirement for non-identified inter-frequency cells on the minimum time for the UE to evaluate whether each non-identified inter-frequency cells has met the reselection criteria (i.e. UE shall be capable of evaluating that inter-frequency cell belonging to the normal performance group has met the reselection criteria within 30 s and inter-frequency cell belonging to the reduced performance group has met the reselection criteria within 180 s).
As summarized above, each of the above three inter-frequency measurement requirements has different (and scaled) requirements defined for cells in the normal performance group and cells in the reduced performance group. Depending on which requirement is being tested, the time chunks T1 through T8 in [2] shall be a greater than time duration of the requirement.
2.1.1.1	Performance Test Case
2.1.1.1.1	UTRA
For idle mode UTRA inter-frequency performance test, the cell reselection test case in section A.4.2.2 of 25.133 corresponding to the “Scenrio2: Multi-Carrier Case” can be used as a baseline to define a new test case for IncMon in Idle Mode where all cells are on one of two inter-frequency carriers. This test is to verify the requirement Reqt Idle_IF2 above for the cell re-selection delay in the multi carrier case in section 4.2.2 in 25.133. In the existing spec, the total number of interfrequency carriers in the interfrequency neighbour cell info list is 1. This has to be extended to 3 carriers taking into account proposal 1 above. The cells in the neighbour list shall be assigned to normal and reduced performance group as suggested in the comments column in the table below.
	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell2
	

	
	Neighbour cells
	
	Cell1, Cell3,Cell4, Cell5, Cell6 
	Cell 1 and Cell 3 are on one normal performance carrier
Cell 4 and Cell 5 are on another normal performance carrier
Cell 6 is on a reduced performance carrier

	Final condition
	Active cell 
	
	Cell6
	Reselect to Cell 6 to test reselection to a reduced performance carrier

	T1
	s
	30*6 = 180
	Scale T1 by a factor of 6 so that reduced performance carriers can be measured 

	T2
	s
	15*6 = 90
	Scale T2 by a factor of 6 so that reduced performance carriers can be evaluated 



Proposal 2a: Cell reselection test shall be defined to always reselect to a reduced performance carrier in all time chunks since legacy tests already test the case of reselection to a normal performance carrier.
Proposal 2b: Cell reselection test shall be defined to reselect to either a normal performance carrier or a reduced performance carrier in different time chunks proposed in [2]
Proposal 2b is preferable since it can help limit the total time duration of each test case. 
Proposal 3: Scale the time durations T1 and T2 in the existing test parameters by a factor of 6 so that reduced performance carriers can be measured and evaluated.
2.1.1.1.2	E-UTRA
Similarly, for idle mode E-UTRA inter-frequency performance test, the cell reselection test cases in section A.4.2.3 through A.4.2.8 of 36.133 cover test cases for E-UTRAN FDD-FDD, FDD-TDD, TDD-FDD and TDD-TDD scenarios where all cells are on one of two inter-frequency carriers. The cell re-selection delay to higher priority cell and lower priority cell are tested. As an example, EUTRA FDD-FDD case is taken as an example. Cell 2 is on a normal performance carrier and is of higher priority than Cell 1. Cell 1 is on a reduced performance carrier. Reselection to Cell 1 happens during T1 in the test and thus needs to be scaled by 6 since Cell 1 is on a reduced performance carrier.
	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell2
	Cell 2 is on a normal performance carrier

	T1 end condition
	Active cell
	
	Cell1 
	Cell 1 is on a reduced performance carrier

	
	Neighbour cell
	
	Cell2 
	

	Final condition
	Active cell 
	
	Cell2
	

	T1
	s
	15*6 = 90
	Reselection to Cell 1 happens during T1 and thus needs to be scaled by 6 since Cell 1 is on a reduced performance carrier

	T2
	s
	>7
	

	T3
	s
	75
	



Proposal 4: Define one E-UTRA IncMon test case each for E-UTRAN FDD-FDD, FDD-TDD, TDD-FDD and TDD-TDD cell reselection scenarios
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2.1.2	Inter-RAT Measurement Requirements
Reqt Idle_IR1: For inter-RAT measurement requirements, there is one requirement to evaluate whether a new detectable lower priority inter-RAT E-UTRA cell meets the reselection criteria (i.e. within Knorm, EUTRA * TdetectE-UTRA for the normal performance group and Kreduced, EUTRA * 6 * TdetectE-UTRA for the reduced performance group). 
Reqt Idle_IR2: There is another requirement on the RSRP and RSRQ measurement periodicity for evaluating that an already identified inter-RAT cell has met the reselection criteria (i.e. The UE shall measure RSRP and RSRQ at least every Knorm, EUTRA * TmeasureE-UTRA for normal performance group and Kreduced, EUTRA * 6 * TmeasureE-UTRA for reduced performance group for identified E-UTRA cells).
Reqt Idle_IR3: Finally, for the detected inter-RAT cells, there is a requirement on the minimum time for the UE to evaluate whether each inter-RAT cells has met the reselection criteria (i.e. the UE shall be capable of evaluating that the E-UTRA cell has met reselection criterion defined TS 36.304 within Knorm, EUTRA * TevaluateEUTRA for normal performance group and Kreduced, EUTRA * 6 * TevaluateE-UTRA for reduced performance group.
As summarized above, each of the above three inter-RAT measurement requirements has different (and scaled by 6) requirements defined for cells in the reduced performance group.
2.1.2.1	Performance Test Cases
2.1.2.1.1	UTRA to E-UTRA
For idle mode UTRA to E-UTRA performance test, the cell reselection test cases in sections A.4.5.1 and A.4.5.2 of 25.133 corresponding to EUTRAN with higher priority and EUTRAN with lower priority respectively are defined. 
Proposal 5: For idle mode, define an IncMon inter-RAT test case only for the case of E-UTRAN with lower priority along the lines of the existing test in section A.4.5.2 in 25.133.
The test in section A.4.5.2 is to verify the requirement Reqt Idle_IR3 above for the cell re-selection delay. The parameters in the existing test case have to be modified such that during the initial condition, the neighbour EUTRAN cell is on a carrier in the reduced performance group. Also, scale T1 by a factor of 6 so that reduced performance carriers can be measured and Scale T2 by a factor of 6 so that reduced performance carriers can be evaluated. The cells in the neighbour list shall be assigned to reduced performance group as suggested in the comments column in the table below.
	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell 1
	UTRAN cell

	
	Neighbour cell
	
	Cell 2
	E-UTRAN cell is on a carrier in the reduced performance group

	Final condition
	Active cell 
	
	Cell 2
	UE shall perform reselection to cell 2 during T3

	T1
	s
	85*6 = 510
	Scale T1 by a factor of 6 so that reduced performance carriers can be measured 

	T2
	s
	25*6 = 150
	Scale T2 by a factor of 6 so that reduced performance carriers can be evaluated 



Proposal 6: E-UTRAN neighbor cell to which the should UE reselect to shall be on a carrier in the reduced performance group.
The time chunks T1 through T8 in [2] shall be a greater than time duration of the cell reselection requirement for reduced performance carriers.
2.1.2.1.2	E-UTRA to UTRA
Similarly for idle mode E-UTRA performance test, the cell reselection test cases in section A.4.3.1 of 36.133 cover test cases for E-UTRAN FDD-UTRAN FDD, while section A.4.3.3 of 36.133 cover test cases for E-UTRAN TDD-UTRAN FDD scenarios where all cells are on one of two carriers, one for each RAT.
	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell 1
	

	T2 end condition
	Active cell
	
	Cell 2 
	Cell 2 is on a reduced performance carrier

	
	Neighbour cell
	
	Cell 1 
	

	T3 end condition
	Active cell 
	
	Cell 1
	

	
	Neighbour cell
	
	Cell 2
	

	T1
	s
	>20
	

	T2
	s
	85*6 = 510
	Reselection to Cell 2 happens during T2 and thus needs to be scaled by 6 since Cell 2 is on a reduced performance carrier

	T3
	s
	25
	



Proposal 7: Define one E-UTRA IncMon test case each for E-UTRAN FDD - UTRAN FDD and E-UTRAN TDD – UTRAN TDDcell reselection scenarios

2.2        Cell-FACH/Cell-DCH/RRC Connected requirements
2.2.1	Measurement Requirements
The inter-frequency and inter-RAT measurement requirements for IncMon in connected mode are specifically defined taking into account the fact that normal performance group carriers and reduced performance group carriers have to share the existing measurements gaps. Also, the cell identification requirmenets and CPICH measurement requirements are both defined for normal performance group carriers and reduced performance group carriers separately. Moreover, the requirements for the normal performance group carriers is scaled by a certain scale factor and reduced performance group carriers is also scaled by a different scale factor. 
Another aspect for IncMon is that there are three possibilities for the network to configure IncMon carriers. One possibility is that all carriers are in the normal performance group. The second possibility is that some are in the normal performance group while the rest are in the reduced performance group with SCALING_FACTOR_UTRA_CONFIG1 used for scaling while the third possibility is that SCALING_FACTOR_UTRA_CONFIG2 is used for scaling.
Proposal 8: Each inter-frequency and inter-RAT IncMon performance test case in connected mode shall be defined for a single IncMon configuration i.e. either using SCALING_FACTOR_UTRA_CONFIG1 or using SCALING_FACTOR_UTRA_CONFIG2, or configuring all carriers in normal group.
2.2.2	Performance Test Cases
For UTRA Cell_DCH mode, the inter-frequency and inter-RAT handover performance test cases defined in [4] are handover to inter-frequency cell in section A.5.2.2, inter-system handover from UTRAN FDD to E-UTRAN FDD in section A.5.4a, inter-system handover from UTRAN FDD to E-UTRAN TDD in section A.5.4b, Inter-system Handover from UTRAN FDD to E-UTRAN FDD; Unknown Target Cell in section A.5.4c, Inter-system Handover from UTRAN FDD to E-UTRAN TDD; Unknown Target Cell in section A.5.4d.
Proposal 9: Define one IncMon performance test case on handover to inter-frequency cell in CELL_DCH along the lines of the existing test in section A.5.2.2 
Proposal 10: Define one IncMon performance test case on inter-system handover from UTRAN FDD to E-UTRAN FDD along the lines of the existing test in section A.5.4a
Proposal 11: Define one IncMon performance test case on inter-system handover from UTRAN FDD to E-UTRAN TDD along the lines of the existing test in section A.5.4b
For UTRA Cell_FACH mode, the inter-frequency reselection performance test cases are defined in section A.5.5 in [4] covering the cases of one frequency or two frequencies in the neighbor list, FACH measurement occasion is configured, DRX is configured, 2nd DRX is configured, and whether absolute priorites are configured or not.
Proposal 12: Define one IncMon performance test case on inter-frequency reselection in CELL_FACH mode with two frequencies present in the neighbour list and FACH measurement occasions configured along the lines of the existing test in section A.5.5.2
For UTRA Cell_FACH mode, the inter-RAT UTRAN to E-UTRA cell reselection performance test cases are defined in section A.5.5.5 in [4] covering the cases of reselction to E-UTRA FDD or E-UTRA TDD, FACH measurement occasion is configured, DRX is configured, 2nd DRX is configured, and whether EUTRA has higher or lower priority.
Proposal 13: Define one IncMon performance test case on inter-RAT UTRAN to E-UTRA cell reselection in CELL_FACH mode with reselection to E-UTRA FDD when HS-DSCH DRX is configured (E-UTRA has lower priority) along the lines of the existing test in section A.5.5.5.2
Proposal 14: Define one IncMon performance test case on inter-RAT UTRAN to E-UTRA cell reselection in CELL_FACH mode with reselection to E-UTRA TDD when HS-DSCH 2nd DRX is configured (E-UTRA has higher priority) along the lines of the existing test in section A.5.5.5.2
Proposal 15: There is no need to define IncMon performance test cases for cell reslection in CELL_PCH and URA_PCH since the requirements are similar to the idle mode requirements.
Similarly, for E-UTRA RRC_Connected mode, section A.5.1.3 to A.5.1.8 in [5] specify E-UTRA inter-frequency requirements for E-UTRAN FDD-FDD, FDD-TDD, TDD-FDD and TDD-TDD handover scenarios. Cell which is the handover target shall be on a reduced performance carrier. Time span during which handover to target cell occurs needs to be scaled by 6 (w.r.t. existing specification) since target cell is on a reduced performance carrier.
Proposal 16: Define one E-UTRA IncMon test case each for E-UTRAN FDD-FDD, FDD-TDD, TDD-FDD and TDD-TDD handover scenarios.
Section A.5.2 defines test cases for E-UTRA TDD/FDD to UTRA FDD inter-RAT handover test cases.
Proposal 17: Define one E-UTRA IncMon test case each for E-UTRAN FDD - UTRAN FDD and E-UTRAN TDD – UTRAN TDD handover scenarios.
3	Conclusion
This paper has provided a discussion of aspects to consider when defining test cases to test IncMon performance and made the following proposals for defining new IncMon performance test cases.
Proposal 1: RAN4 should agree on the IncMon performance test methodology of dividing each test into multiple time chunks and configuring 3 inter-frequency/inter-RAT carriers in each time chunk.
Proposal 2a: Cell reselection test shall be defined to always reselect to a reduced performance carrier in all time chunks since legacy tests already test the case of reselection to a normal performance carrier.
Proposal 2b: Cell reselection test shall be defined to reselect to either a normal performance carrier or a reduced performance carrier in different time chunks proposed in [2]
Proposal 3: Scale the time durations T1 and T2 in the existing test parameters by a factor of 6 so that reduced performance carriers can be measured and evaluated.
Proposal 4: Define one E-UTRA IncMon test case each for E-UTRAN FDD-FDD, FDD-TDD, TDD-FDD and TDD-TDD cell reselection scenarios
Proposal 5: For idle mode, define an IncMon inter-RAT test case only for the case of E-UTRAN with lower priority along the lines of the existing test in section A.4.5.2 in 25.133.
Proposal 6: E-UTRAN neighbor cell to which the should UE reselect to shall be on a carrier in the reduced performance group.
Proposal 7: Define one E-UTRA IncMon test case each for E-UTRAN FDD - UTRAN FDD and E-UTRAN TDD – UTRAN TDDcell reselection scenarios
Proposal 8: Each inter-frequency and inter-RAT IncMon performance test case in connected mode shall be defined for a single IncMon configuration i.e. either using SCALING_FACTOR_UTRA_CONFIG1 or using SCALING_FACTOR_UTRA_CONFIG2, or configuring all carriers in normal group.
Proposal 9: Define one IncMon performance test case on handover to inter-frequency cell in CELL_DCH along the lines of the existing test in section A.5.2.2 
Proposal 10: Define one IncMon performance test case on inter-system handover from UTRAN FDD to E-UTRAN FDD along the lines of the existing test in section A.5.4a
Proposal 11: Define one IncMon performance test case on inter-system handover from UTRAN FDD to E-UTRAN TDD along the lines of the existing test in section A.5.4b
Proposal 12: Define one IncMon performance test case on inter-frequency reselection in CELL_FACH mode with two frequencies present in the neighbour list and FACH measurement occasions configured along the lines of the existing test in section A.5.5.2
Proposal 13: Define one IncMon performance test case on inter-RAT UTRAN to E-UTRA cell reselection in CELL_FACH mode with reselection to E-UTRA FDD when HS-DSCH DRX is configured (E-UTRA has lower priority) along the lines of the existing test in section A.5.5.5.2
Proposal 14: Define one IncMon performance test case on inter-RAT UTRAN to E-UTRA cell reselection in CELL_FACH mode with reselection to E-UTRA TDD when HS-DSCH 2nd DRX is configured (E-UTRA has higher priority) along the lines of the existing test in section A.5.5.5.2
Proposal 15: There is no need to define IncMon performance test cases for cell reslection in CELL_PCH and URA_PCH since the requirements are similar to the idle mode requirements.
Proposal 16: Define one E-UTRA IncMon test case each for E-UTRAN FDD-FDD, FDD-TDD, TDD-FDD and TDD-TDD handover scenarios.
Proposal 17: Define one E-UTRA IncMon test case each for E-UTRAN FDD - UTRAN FDD and E-UTRAN TDD – UTRAN TDD handover scenarios.
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