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1 Introduction
 In this contribution we discuss the RRM test case scenarios needed for performance work on increased UE carrier monitoring for 25.133.
2 Discussion

There are no existing tests which check the UE performance with a maximal configuration of carriers. The majority of inter frequency and inter RAT tests verify the single carrier performance of the UE, and as this is important to check, we think that it is necessary to develop new test cases to confirm the UE performance for increased carrier monitoring, which are not replacements or substitutes for existing test cases. Since test count is of some concern we try to minimise the number of new test cases, although there is naturally a trade-off between ensuring good test coverage and minimizing test count which needs to be addressed. We also think it is important to maintain existing coverage so that not all aspects need to be tested with an increased number of carriers – for example existing tests cover interRAT reselection performance with DRX in cell FACH with  a single E-UTRA carrier and if these tests are maintained, then it reduces the need for coverage of DRX with increased number of carriers. In general to avoid an extremely large number of tests it is necessary to assume for testing purposes that features operate somewhat orthogonally from a performance point of view – in other words if feature 1 is tested to give the expected performance and feature 2 is also tested to give the expected performance, then we assume that when feature 1 and 2 are used in combination, the performance will also be as expected.
We begin by considering at top level the various areas that need to be tested. The following areas are considered

· Idle mode interfrequency reselection with 5 interfrequency carriers

· Cell FACH reselection with 5 interfrequency carriers

· Idle mode interRAT reselection to E-UTRA with 8 E-UTRA carriers

· Cell FACH reselection to E-UTRA with 8 E-UTRA carriers

· Cell DCH event triggered reporting delay of an unknown cell with 5 interfrequency carriers

· Cell DCH measurement period with 5 interfrequency carriers

· Cell DCH event triggered reporting delay of a unknown cell with 8 E-UTRA carriers

· Cell DCH measurement period with 8 E-UTRA carriers

In some cases, multiple aspects have traditionally been tested in one test case, eg A.8.x tests often verify event triggered reporting delay of an unknown cell with event 1A in a first time phase of the test, and verify measurement period with event 1B being reported for the same cell in a subsequent time phase. There is therefore not a 1:1 correspondence between the areas which should be tested at top level, and test cases. On the other hand, verifying a large number of aspects in a single test case is not always desirable since it will lead to more time consuming tests, and there is no point in minimising test case count if the individual tests themselves are very complicated and time consuming.
For each of these areas, different aspects of the configuration need to be considered, for example:
· Split of carriers between normal and reduced performance group. For idle mode tests there is no “all normal” configuration possible, so it seems reasonable to configure the legacy number of carriers to the NPG and the maximum number of possible additional carriers to the RPG. Reselection delays to both NPG and RPG targets should be considered. For connected states (Cell FACH and cell DCH), it seems necessary to add the “all normal” configuration which was agreed for the work. To reduce the number of tests, all normal could be considered in cell DCH state only.
· Scaling factor. For cell FACH or cell DCH, at least one test should verify performance with different scaling factors. S=8 and s=16 have been defined as possible settings. To avoid increased testing, s=8 may be used in one test (eg E-UTRA measurements with reduced performance group configured in cell DCH) and s=16 may be used in another test (eg UTRA interfrequency measurements with reduced performance group configured in cell DCH)>
· Absolute priority setting. For reselection tests, absolute priority needs to be defined. For interfrequency reselection, we propose to perform testing similarly to today, ie using radio measurement ranking based reselection. For reselection to E-UTRA absolute priority needs to be defined. To minimise the overall test count, we propose to limit the tests to the case where E-UTRA is of higher priority than UTRA, but to test in the regime where the serving cell level (or quality) is below the relevant thresholds Spriority_search, so that high priority reselection measurements need to be performed at the same rate as low priority reselection measurements
· Measurement quantity for idle mode : We propose to use Ec/No for reselection to interfrequency targets, and RSCP/RSRP for reselection to inter RAT targets, since other measurement quantities are already verified in other tests.

· DRX configuration : We propose to use non DRX for both cell FACH and cell DCH tests; as discussed earlier, orthogonality of the performance of different features needs to be assumed to avoid an extremely large number of tests
	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	1
	Idle mode interfrequency reselection
	Interfrequency reselection with 5 interfrequency UTRA FDD carriers
	1
	UE is configured with 2 normal performance group and 3 reduced performance group interfrequency carriers. 3 cells are configured on test equipment – serving cell and two interfrequency cells. The interfrequency cells are selected (see comments) from the cells being monitored by the UE. DRX cycle =1.28s. Reselection quantity Ec/No. Propagation condition : AWGN
	During the first phase of testing, test equipment selects f2 and f3 from NPG. During second phase of testing test equipment selects f2 from the NPG and f3 from the RPG. During third phase of testing, tester selects f2 and f3 from RPG. During each phase it is verified that UE can reselect to both f2 and f3. Each phase is repeated (with potentially different random selection of f2, f3) until statistically significant result is obtained according to RAN5 criteria.

	2
	Idle mode interRAT EUTRA reselection
	InterRAT reselection with 8 interfrequency EUTRA FDD or 8 EUTRA TDD carriers
	2 (E-UTRA FDD and E-UTRA TDD target)
	UE is configured with 4 normal performance group and 4 reduced performance group interRAT carriers. 3 cells are configured on test equipment – serving cell and two interRAT cells. E-UTRA cells are of higher priority than UTRA, Spriority_search thresholds are such that UE measures higher priority at the higher rate. The interRAT cells are selected (see comments) from the cells being monitored by the UE. DRX cycle =1.28s. Reselection quantity : RSRP. Propagation condition : AWGN
	During the first phase of testing, test equipment selects f2 and f3 from NPG. During second phase of testing test equipment selects f2 from the NPG and f3 from the RPG. During third phase of testing, tester selects f2 and f3 from RPG. During each phase it is verified that UE can reselect to both f2 and f3. Each phase is repeated (with potentially different random selection of f2, f3) until statistically significant result is obtained according to RAN5 criteria.

	3
	Cell FACH interfrequency reselection
	Interfrequency reselection with 5 interfrequency UTRA FDD carriers
	1
	UE is configured with 2 normal performance group and 3 reduced performance group interfrequency carriers. 3 cells are configured on test equipment – serving cell and two interfrequency cells. The interfrequency cells are selected (see comments) from the cells being monitored by the UE. Measurement occasions are configured with FACH Measurement occasion cycle length coefficient=3. Reselection quantity Ec/No.
Propagation condition : AWGN
	During the first phase of testing, test equipment selects f2 and f3 from NPG. During second phase of testing test equipment selects f2 from the NPG and f3 from the RPG. During third phase of testing, tester selects f2 and f3 from RPG. During each phase it is verified that UE can reselect to both f2 and f3. Each phase is repeated (with potentially different random selection of f2, f3) until statistically significant result is obtained according to RAN5 criteria.

	4
	Cell DCH interfrequency correct reporting of events with reduced performance group configured 
	Cell identification and measurement period of 5 UTRA FDD interfrequency carriers
	1
	UE is configured with 2 normal performance group interfrequency carriers. 3 cells are configured on test equipment – serving cell and two interfrequency cells. The interfrequency cells are selected (see comments) from the cells being monitored by the UE. Compressed mode is configured with A.22 set 1,
as specified in TS 25.101 section A.5. Each step of the test consists of two time phases. During time T1, interfrequency cells on f2 and f3 are switched on such that they should trigger an event 2C measurement report when the target cells are identified. During time T2, interfrequency cells are switched off such that they should trigger an event 2E within one measurement period. Scaling factor s shall be configured, but the value used does not affect the UE minimum requirement.
	During the first phase of testing, test equipment selects f2 and f3 from NPG. During second phase of testing test equipment selects f2 from the NPG and f3 from the RPG. During third phase of testing, tester selects f2 and f3 from RPG. During each phase it is verified that UE can report event 2C and event 2E for f2 and f3 with the required delays. Each phase is repeated (with potentially different random selection of f2, f3) until statistically significant result is obtained according to RAN5 criteria.



	5
	Cell DCH interfrequency correct reporting of events without reduced performance group configured
	
	1
	UE is configured with 5 normal performance group performance group interfrequency carriers. 3 cells are configured on test equipment – serving cell and two interfrequency cells. The interfrequency cells are selected (see comments) from the cells being monitored by the UE. Compressed mode is configured with A.22 set 1,
as specified in TS 25.101 section A.5. Each step of the test consists of two time phases. During time T1, interfrequency cells on f2 and f3 are switched on such that they should trigger an event 2C measurement report when the target cells are identified. During time T2, interfrequency cells are switched off such that they should trigger an event 2E within one measurement period. Scaling factor s=16 is used.
	During the testing, test equipment selects f2 and f3 from NPG. It is verified that the UE meets relevant cell identification requirements for event 2C reports, and meets relevant measurement period requirements for event 2E reports. The test is repeated (with potentially different random selection of f2, f3) until statistically significant result is obtained according to RAN5 criteria.

	6
	Cell DCH interRAT correct reporting of E-UTRA events with reduced performance group configured
	Cell identification and measurement period of 8 E-UTRA FDD or E-UTRA TDD interRAT carriers
	2
	UE is configured with 4 normal performance group and 4 reduced performance group interRAT E-UTA FDD or E-UTRA TDD carriers. 3 cells are configured on test equipment – serving cell and two interRAT cells. The interRAT cells are selected (see comments) from the cells being monitored by the UE. Compressed mode is configured with A.22 pattern 2 set 4,
as specified in TS 25.101 section A.5. Each step of the test consists of two time phases. During time T1, interfrequency cells on f2 and f3 are switched on such that they should trigger an event 3C measurement report when the target cells are identified. During time T2, interfrequency cells are switched off such that they should trigger an event 3B within one measurement period. Scaling factor s=8 is used
	During the first phase of testing, test equipment selects f2 and f3 from NPG. During second phase of testing test equipment selects f2 from the NPG and f3 from the RPG. During third phase of testing, tester selects f2 and f3 from RPG. During each phase it is verified that UE reports event 3C and event 3B with the expected delays on both f2 and f3. Each phase is repeated (with potentially different random selection of f2, f3) until statistically significant result is obtained according to RAN5 criteria.




3 Timeplan

The proposed timeplan is

RAN4#74

· Discuss and conclude on test equipment capabilities

· Discuss and conclude on test procedures

· Agree test case list
RAN4#74bis
· Review draft test case CRs
RAN4#75

· Review and agree final test case CRs
4 Conclusions

In this contribution, we discuss testing of increased carrier monitoring for UTRA. Different areas for testing are identified, and further details of increased carrier monitoring and other configuration aspects are discussed. Based on the discussion, we derive a proposed test case list and timeplan.
