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Introduction
 In the RAN4#97e meeting, test cases were endorsed to test MG pattern [1],[2]. In addition test case applicability was discussed, with the main focus of the discussion being on whether the new test case should be a replacement for, or used in addition to, the existing R15 tests. The agreements from the meeting are:
	Agreement:
· Introduce test cases only for some of the new mandatory gap patterns
· [#2] for per-UE gap capable UE in FR1 
· [#11] for per-FR gap capable UE in FR1 
· #17 in FR2
· FFS if Rel-16 UE is allowed to skip some of the Rel-15 tests



The remaining outstanding issue is thus if Rel-16 UE is allowed to skip some of the Rel-15 tests, and in this contribution we provide some views.
Discussion
Test time analysis
Firstly we analyse the likely test time for the newly added tests. Both the FR1 and FR2 tests consist of two phases, for FR1 T1=5s and T2=5s. For FR2 T1 is 5s, and T2 is either 4s or 6s depending on UE power class, for this analysis we will pessimistically take 6s. In addition, we assume a 30s initial period to set up a connection prior to test start,
The length of time any statistical RRM test takes to execute depends on how long it takes to achieve 95% confidence that 90% of the events meet the requirement, and this in turn depends on how close the UE is to the limit. A UE which is close to the 90% limit  can take a very long time and a very large number of iterations to pass each of the RRM tests, whereas a UE which does not fail on any of the observed iterations will be deemed to have met the requirement after 29 iterations. As a somewhat reasonable figure, we assume 50 iterations. A UE which is closer to the limit will take longer to pass the new MG tests but will also take longer to pass all other RRM tests as well, so the relative amount of time spent in the new test compared to the total test time is likely to be similar.
Based on the numbers, we estimate that the new R16 RRM testing would take 30+50*10=530 seconds on FR1 and 580s on FR2, or roughly 10 minutes to give an early pass result. To put this number in context, running the entire suite of release 15 RRM tests would take multiple days, with much more time spent on the slower tests such as idle mode reselections to higher priority, and very significant time taken to allow UE temperature to stablise in an oven for the tests that need to be made over different environmental conditions of temperature and voltage. 
Observation 1 : The newly defined test cases for mandatory measurement gap take approximately 10 minutes each for FR1 and FR2 which is an extremely small part of the total UE RRM certification testing time
Test case coverage aspects
In RAN4#97e it was argued that already in R15, tests with different MGRP are not specified even though at least 40ms and 80ms MGRP are mandatory, and on that basis, it can be expected that a UE meeting requirements with one MGL can also be expected to pass with a different MGL. On this aspect, we would note that it is extremely difficult to say that a certain test would ever be “expected to pass” if we do not have knowledge of the specific UE error that might cause a failure. Taking the example of different MGL, a UE could easily have a bug in the implementation of measurement starting or ending time which only became apparent when the effective gap length was not a multiple of 5ms. A late start to measurements (even if the LO retuning is done correctly) could, for instance, result in failure to detect SSB with the earliest time indicies.
In our view, errors in implementation are often very subtle and arise due to corner conditions, so from a test coverage aspect it is clearly beneficial to exercise as many as possible parameter settings and configurations, without any precondition or expectation that a test is likely to pass because a different configuration passes. There is a basic principle that testing should be done independently of knowledge of the implementation, in order to ensure overall quality.
Naturally in a very complicated and flexible system like NR, the number of RRM configurations and parameter settings that can reasonably be exercised is still a small subset of the total configurations which could be expected, and we do recognize that RRM tests are not the only means by which UE vendors ensure quality implementations, with errors also being detected by many other means including IODT testing between network and UE vendors, field testing, the UE vendor’s own proprietary tests for their implementation and so on. However, we also think RAN4 should not make too many assumptions about likely failure modes, and try to ensure as good test coverage as possible within the constraints of what can be done in the available testing time.
Observation 2 : It is not desirable to eliminate test coverage based on assumptions and pre-conceptions about likely failure modes in a very complicated implementation and system such as NR
RAN5 and certification aspects
RAN5 does not maintain RRM test specifications for each release of 3GPP as does RAN4. Rather, they develop a single specification which includes the tests of the previous releases, and for the newly introduced tests they include a sentence such as “This test applies to UEs from release X onwards” or similar, such that someone running a test campaign on  a release 15 UE could see that the release 16 test is not supposed to be run.
In turn, the RAN5 specifications are used by test equipment vendors to implement tests, and once demonstrated to meet the RAN5 specification, such tests are validated. Based on submitted results, certification bodies such as GCF and PTCRB decide that the test case is validated, at which time it becomes a certification requirement for all future UE implementations. GCF and PTCRB also decide what the test coverage needs to be, for example to certify a UE to be used on a certain band and have their own work items to develop test lists based primarily on 3GPP tests. The final stage is that implementations themselves need to be certified, which is achieved by an accredited test house who will run the tests, and when satisfactory results and evidence of pass are obtained the device is certified.
From this brief overview it can be seen that there are very many industry bodies involved after the first steps to develop a test made by RAN4 in 38.133 annex A, and they all have a need to track and follow test case applicability.
We fully acknowledge that it would be possible for RAN5 to specify that a certain release 15 test was no longer applicable for release 16 UEs, and provide an alternative test for the release 16 implementations to pass. However, it is also a very unusual process within the “world model” that RAN5, TE vendors,  certification bodies and test houses have, whereby additional functionality is added in a certain release, and that means that also tests for the additional functionality are added. As an example, one could argue that when CA RRM tests were introduced these made certain single carrier tests obsolete (if thinking that CA operation is more “complicated” and if the CA test passes, it is more likely that the single carrier test would pass), however the industry view was that CA was a new feature which did not take away the need to demonstrate correct RRM performance on single carrier. Financially speaking it is also very expensive to develop and certify RRM tests, and there would be less incentive for the TE vendors who develop and certify tests to develop them at all, if they are likely to remain in use for a single release of UE since this puts a clear time limit on how long there is likely to be industry interest in using (and paying to use) the test.
If such an applicability were critical, we would fully support that RAN4 defines that a test case in release 16 that replaces an R15 test. However, we do think that the process is likely to very error prone for all the many industry bodies that make their own test case lists and coverage requirements, and need a lot of explanation due to it being very unusual. In addition we have concern on the disincentive towards TE vendors to develop and validate tests if they become obsolete after a single release of UE.
Observation 3 : Test case lists are developed and maintained by many bodies and organisations within the industry who do not expect that test coverage will be removed in a future release
Observation 4 : The business incentive to develop and certify test implementation is less if they are only used for testing a single release of UE
Reference [3] provides one TE vendor’s view of how tests are implemented and certified. Figure 1 from [3] gives a very useful overview of the many steps which occur with a testcase after 3GPP completes its part of the work. There are some differences between protocol and RRM certification (primarily in the area of ETSI involvement in TTCN-3) but the process is otherwise very similar.
[image: ]
Conclusions
Based on observations 1-4
Observation 1 : The newly defined test cases for mandatory measurement gap take approximately 10 minutes each for FR1 and FR2 which is an extremely small part of the total UE RRM certification testing time
Observation 2 : It is not desirable to eliminate test coverage based on assumptions and pre-conceptions about likely failure modes in a very complicated implementation and system such as NR
Observation 3 : Test case lists are developed and maintained by many bodies and organisations within the industry who do not expect that test coverage will be removed in a future release
Observation 4 : The business incentive to develop and certify test implementation is less if they are only used for testing a single release of UE
We propose
Proposal 1 : A release 16 UE is expected to pass tests with release 15 MG patterns, and additionally the tests defined in [1] and [2] for release 16 mandatory gap patterns.
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