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1. Introduction
Many RRM tests have been added to 36.133 in each release. As the analysis in [1] also showed, the number of RRM tests is exploding, making UE conformance testing very costly and time consuming. In this paper we revisit this issue and reiterate the proposals in [1].
2. Discussion

In each release a lot of RRM tests are added to verify the performance of newly added features. While some of the tests are indispensable to making sure that functionalities are correctly implemented or core/performance requirements are met, there are tests that also have very little added value. 
In [1] it was shown that in LTE the number of RRM tests is increasing at a very high pace/release and this is making UE conformance testing very costly and time consuming. 
An inspection of 36.133 version 12.4.0 shows that the following tests are currently defined:

· FDD-FDD and inter-RAT from FDD: 93 tests

· 21 tests are band dependent (Section A.9)
· TDD-TDD and inter-RAT from TDD: 84 tests

· 20 tests are band dependent (Section A.9)
· FDD-TDD inter working: 12 tests

· 2 tests are band dependent (Section A.9)
· CA tests: 12 tests

· 3 tests are band dependent (Section A.9)
The count above does not include the inter-RAT tests to non-3GPP technologies (HRPD and cdma1x) or multiple versions of the same tests defined for different channel BWs. It should also be pointed out that most of the tests for the Rel.12 features(dual connectivity, small cell enhancements, D2D) have not yet been added so the above tests are mostly only up to Rel.11. As most UEs are multi-mode (FDD/TDD and WCDMA/GSM) and support CA, they will have to be tested against all these tests. Hence, the total number of test cases is 201. Compared to the count in [1], there is an increase of about 40 tests. This shows that the trend of having 20-40 tests added/release that was highlighted in [1] is still valid. Furthermore, many of the tests are band dependent and have to be run for each band that the UE supports. With current UEs supporting many bands the number of tests becomes even greater
As was also discussed in [1], the RRM tests are the most time consuming of all the tests needed for UE conformance. The testing methodology defined by RAN5 in TS 36.521-3 Annex G requires that a UE runs the same test at least 33 times (if each run is a pass) before the test is considered passed. If out of 33 runs there is a failure then the same test has to be run 43 times. The number of runs depends on the number of failures observed and the maximum 1181 runs with 146 failures. Depending on the UE implementation (margin against each requirement) and “luck”(e.g. channel conditions in fading tests) the tests can be very time consuming.
The actual testing time depends on the definition of the test (testing procedures is different) and some tests can even take longer than 2 hours even for UEs that don’t have to go through too many runs of the same test. If the average test time/test is about 1 hour, the total test time will go beyond 200hrs only for the LTE RRM conformance. On top of these, the UEs would still have to be tested against the tests in 36.101(RF and demod) and other RATs. A long testing time increases the UE cost and also impacts the time to market that is becoming more and more critical.
Considering all the above, we believe that it is of great importance to limit the number of new test cases. Some very good proposals were already shown in [1] while others should also be considered.
Proposal 1: Carefully analyze the necessity of each test and do not define tests for:

· Testing some small enhancements to a feature/functionality that is already tested

· Choose either worst case or typical case when more tests could be defined for the same/similar functionality
Proposal 2: Consider running only 1 test for functionalities/performance for which multiple tests are defined but requirements are the same:

· Same FDD/TDD test that is checking a requirement which is same for both FDD and TDD:

· E.g. SCell activation test

· FDD-TDD CA tests for UEs supporting FDD CA and TDD CA

Proposal 3: Do not run old tests when a new test is a superset of an older test or implicitly tests what the old test was checking.
3. Conclusion
In this paper analysed the increase in number RRM test cases defined in 36.133 that is becoming unsustainable in terms of testing cost and testing time. Hence, we believe it is very important to limit the number of new test cases such that the impact to UE cost and time to market is minimized. In order to achieve this goal we present the following proposals:
Proposal 1: Carefully analyze the necessity of each test and do not define tests for:

· Testing some small enhancements to a feature/functionality that is already tested

· Choose either worst case or typical case when more tests could be defined for the same/similar functionality

Proposal 2: Consider running only 1 test for functionalities/performance for which multiple tests are defined but requirements are the same:

· Same FDD/TDD test that is checking a requirement which is same for both FDD and TDD:

· E.g. SCell activation test

· FDD-TDD CA tests for UEs supporting FDD CA and TDD CA

Proposal 3: Do not run old tests when a new test is a superset of an older test or implicitly tests what the old test was checking.
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