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1 Introduction
In RAN4#82bis, first discussions took place on test cases for measurement gap enhancement. The WF was noted, however it was agreed in the meeting report to have at least the following tests:
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Source: Intel Corporation

Discussion: 

Ericsson: Per-CC measurement gap is difficult to test. We would like to test parallel capability.

Intel: this is not to test parallel capability.
· Reduced MGL

· E-UTRAN FDD-FDD Inter-frequency event triggered reporting with Gap Pattern #2 under fading propagation conditions in synchronous cells

· E-UTRAN TDD-TDD Inter-frequency event triggered reporting with Gap Pattern #2 under fading propagation conditions in synchronous cells

· Burst measurement gap

· E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells with burst gap (Gap Pattern #4)

· E-UTRAN TDD-TDD Inter-frequency event triggered reporting under fading propagation conditions in synchronous cells with burst gap (Gap Pattern #4)

· NCSG

· E-UTRAN FDD-FDD Event triggered reporting on deactivated SCell with NCSG at PCell in non-DRX

· E-UTRAN TDD-TDD Event triggered reporting on deactivated SCell with NCSG at PCell in non-DRX




2 Discussion

Tests which are not yet agreed are
1) Per CC gap tests which were included in the WF but not yet agreed

2) Parallel measurement capability, ie that when a UE reports a lower Nfrequency,effective (or Nfrequency,effective,normal and Nfrequency,effective,reduced) it is able to perform measurements with lower delays.

Proposal 1 : RAN4 discusses per CC gap tests and parallel measurement tests with the goal to introduce both types of tests for measurement gap enhancement.
One technical challenge with both of these tests is that they are not associated with UE capabilities which allow the test configuration to be decided in advance. Instead the UE is first configured with a per UE gap pattern and EUTRAN sets perCC-GapIndicationRequest in the RRCConnectionReconfiguration message which will cause the UE to respond with perCC-ListGapIndication and numFreqEffective in the RRCConnectionReconfigurationComplete response.
RRCConnectionReconfigurationComplete-v14xy-IEs ::= SEQUENCE {


perCC-ListGapIndication-r14


PerCC-ListGapIndication-r14

OPTIONAL,


numFreqEffective-r14



INTEGER (1..12)




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

As was discussed in the core work item, there is no guarantee that the UE will report the same perCC-ListGapIndication-r14 or numFreqEffective-r14
While we think it would be beneficial to introduce RRM tests for both of these features, some consideration is needed on how to perform the testing. For example, a UE may report that it is capable of per CC gap measurements but then report a perCC-ListGapIndication indicating that measurement gaps are needed on all CC. Since there can be thousands of supported CA bands, and an extremely large number of possible measurement configurations, there will be at least millions of different combinations of CA and measurement objects, and it is clearly not practical for test equipment to use a trial and error approach to find a combination of CA bands and measurement objects where the UE reports that it can perform per CC measurements, or measure with a lower Nfrequency,effective than the number of configured carriers. Moreover the dynamic nature of the signalling means that even if such a combination is found on one iteration of the test, there is no guarantee that next time around the UE will still report that it can do per CC or parallel measurement. RRM tests typically rely on perfroming multiple iterations of the same test (35 repetitions for a UE that never fails to meet the test requirement gives 95% confidence that the UE meets a 90% criterion, and the test iterations are extended if some failures are observed in the individual iterations.).
Hence there are two practical issues that need to be discussed, otherwise there is no obvious basis on which to perform these tests

1) How to determine the CA band(s) and measurement object(s) to configure in the tests

2) How to deal with the dynamic nature of the UE responses in RRCConnectionReconfigurationComplete

Considering these issues

1) How to determine the CA band(s) and measurement object(s) to configure in the tests
Given that there are millions of candidate combinations of CA bands and measurement objects, it seems obvious that the only way that a suitable combination can be found is by manufacturer declaration. On the other hand, the number of CA SCells and interfrequency cells is specified in test cases, so the manufacturer could not make any arbitrary declaration and expect that a test case exists which can support this configuration. For example, if a manufacturer declares that per CC measurement gaps are only supported with 4DL CA and 4 interfrequency measurement objects then it would not be possible to use a test with a different configuration. So separately from the manufacturer declaration RAN4 needs to discuss how many CA Scell(s) and interfrequency cell(s) to include in the test case(s). One option is to define multiple tests with different number of cells, however there also limits to how many different configurations could be supported considering practical aspects such as tester complexity, specification complexity and cost of implementing tests which may not be used. At least the minimum configuration for per CC gap enhancement seems to be 2 DL CA and 1 interfrequency measurement objects. For parallel measurements the minimum configuration seems to be 2DL CA and 2 interfrequency measurement objects.

Proposal 2 : Manufacturer declaration is used to determine the CA bands and measurement objects to use in tests
Proposal 3 : RAN4 needs to discuss further the number of SCells and interfrequency measurement objects in test(s)

Proposal 4 : A minimum configuration of 2 DL CA and 1  (per CC) or 2 (parallel measurement) interfrequency measurement objects is needed

Observation l  : If a 3GPP test does not exist which fits to the manufacturer declaration in proposal 2, the manufacturer cannot test the feature. The consequence is that the feature is untested.

2) How to deal with the dynamic nature of the UE responses in RRCConnectionReconfigurationComplete

For the tests to run successfully, the UE needs to respond consistently in RCConnectionReconfigurationComplete in different iterations of the test which are used by RAN5 to gain statistical confidence of the pass result. Since the test condition (serving cell levels, neighbour cell levels, configurations  etc will not change between iterations, there seems no basis on which the UE could make a different per CC or parallel measurement response but it has been difficult to discuss scenarios where the UE may respond differently in the core work. At any rate, tests cannot run if the UE behaviour is not repeatable so we propose
Proposal 5 : In the test conditions, the UE should respond repeatably in RRCConnectionReconfigurationComplete message; if the UE does not respond repeatably with a per CC gap configuration or parallel measurement capability in the configuration declared under proposal 2 then the test cannot be passed.
3 Conclusions

Proposal 1 : RAN4 discusses per CC gap tests and parallel measurement tests with the goal to introduce both types of tests for measurement gap enhancement.
Proposal 2 : Manufacturer declaration is used to determine the CA bands and measurement objects to use in tests

Proposal 3 : RAN4 needs to discuss further the number of SCells and interfrequency measurement objects in test(s)

Proposal 4 : A minimum configuration of 2 DL CA and 1  (per CC) or 2 (parallel measurement) interfrequency measurement objects is needed

Observation l  : If a 3GPP test does not exist which fits to the manufacturer declaration in proposal 2, the manufacturer cannot test the feature. The consequence is that the feature is untested.

Proposal 5 : In the test conditions, the UE should respond repeatably in RRCConnectionReconfigurationComplete message; if the UE does not respond repeatably with a per CC gap configuration or parallel measurement capability in the configuration declared under proposal 2 then the test cannot be passed.
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