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[bookmark: _Ref463014664]1.	Introduction
TS 38.133 [1] section A.3.13 has introduced a principle of testing in which any set of RRM requirements being verified by multiple test cases (SA, EN-DC) can be tested only once, according to certain rules. We think this principle will help optimize the test case execution and reduce testing time.

This paper presents some our views on this principle and how we believe RAN5 should adopt it into the specifications.

2.	Discussion
This principle of testing, added in 38.133 [1] Annex A.3.13.2, establishes the following guidelines:

	[bookmark: _Toc535476136]A.3.13.2	Principle of Testing
If test cases are defined in both SA and EN-DC operations to verify the same RRM requirement then the UE capable of both SA and EN-DC operations needs to verify that RRM requirement by performing test case(s) in either SA operation or in EN-DC operation.
If test cases are defined in both SA and EN-DC operations to verify at least one common RRM requirement then the UE capable of both SA and EN-DC operations needs to verify RRM requirements by performing test case(s) in either SA operation or in EN-DC operation provided that the performed test case(s):
-	verifies the largest number of RRM requirements and
-	verifies at least all RRM requirements covered in the test case(s), which is not performed.
Ref. 38.133 [1]



Two observations can be derived from this snippet:

First, when both SA, and its equivalent EN-DC test, verify the same set of requirements, either test variant shall be considered equally good enough to fulfill the requirement. Therefore, if one of these tests is executed, its counterpart can be skipped.

Observation1: When both SA, and its equivalent EN-DC test, verify the same set of requirements, if one of them is executed, its counterpart can be skipped.

Second, when a test (SA or EN-DC) verifies a subset of requirements compared to its (EN-DC or SA) counterpart, if the test variant with largest number of requirements (superset) is tested, then its counterpart can be skipped. However, that is not the case when the subset counterpart is tested, as there would still be requirements pending to be tested. Therefore, the superset would still be required to be tested.

Observation2: When a test verifies a subset of requirements compared to its counterpart, if the test variant with largest number of requirements (superset) is tested, then its counterpart can be skipped.

Based on these two observations, it seems like test cases could be categorized in three separate groups:
· Group1: Tests where both SA and EN-DC counterparts verify the same set of requirements.
· Group2: Tests in which either the SA or the EN-DC counterpart verifies a superset of requirements.
· Group3: Tests that either don’t have a SA/EN-DC counterpart, or in which the counterpart satisfies a different requirement.

According to these groups the following actions shall be performed:
· Group1: If either counterpart is tested, the other can be skipped
· Group2: If the superset counterpart is tested, the other can be skipped.
· Group3: No counterpart (if available) can be skipped.

It is therefore our view that a test-by-test case review needs to be performed to understand in which of these groups each RRM test case should be categorized.

Proposal1: Categorize all RRM test cases according to the Group1, Group2, Group3 definitions presented in this paper.

We also note similar guidelines established in the receiver performance specification 38.521-4 [3] section 4.6. In these guidelines, in addition to the above observations, we notice that SA connectivity option is the preferred default testing mode, if supported, when compared with other options like EN-DC. We think this reasoning could also be applicable to RRM Group1 tests as well due to the following reasons:

First, SA is a simpler test scenario than EN-DC on the basis that only cells in NR are used to satisfy the requirement. Our understanding is that the LTE anchor cell of a Group1 EN-DC test is transparent to the UE, in respect to the requirements to be satisfied.

Second, this is even more relevant on FR2 tests, in which the LTE anchor cell is an uncalibrated link, and therefore its performance and reliability are not guaranteed by any means.




	[bookmark: _Toc27479407][bookmark: _Toc36058594][bookmark: _Toc44067517][bookmark: _Toc52716441][bookmark: _Toc58239079][bookmark: _Toc68246660][bookmark: _Toc75789920][bookmark: _Toc84264549][bookmark: _Toc90560673]4.6	Test coverage across 5G NR connectivity options
The test cases in the present document cover both NR/5GC (including FR1+FR2 CA or FR1+FR2 NR-DC) as well as EN-DC, NE-DC and NGEN-DC testing. Below shall be the understanding with respect to coverage across 5G NR connectivity options:
1)	Unless otherwise stated within the test case, it shall be understood that test requirements are agnostic of the NR/5GC, EN-DC, NE-DC and NGEN-DC connectivity options configured within the test. The test coverage across the NR/5GC, EN-DC, NE-DC and NGEN-DC connectivity options shall be considered fulfilled by executing the test case in one of these connectivity options. 
2)	Except for sustained data rate test cases, NR/5GC, EN-DC, NE-DC and NGEN-DC connectivity option types are utilized in the definition of each test case within this test specification. NR/5GC is the default connectivity option if supported.
Editor’s Note: Generic procedure parameter to be used in Initial Conditions for NE-DC and NGEN-DC is FFS
3)	If UE supports NR/5GC in addition to other connectivity options, it suffices to test the requirements using NR/5GC connectivity option for all test cases. Additionally for sustained data rate test case, if UE supports EN-DC and NE-DC, test coverage is fulfilled by testing the UE using EN-DC connectivity option.
Ref. 38.521-4 [3]



Proposal2: Establish SA connectivity option as the preferred default testing mode, if supported, for Group1 RRM test cases.

With respect to how to implement these changes in the specifications, we think a similar approach to that used in performance test cases:

Applicability specification 38.522 [4] Table 4.1.4-1 lists all performance test cases, along with their corresponding applicability. In the column indicated as ‘Additional Information’ we notice that it is stated when a test can be skipped, and for which reason.

As an example, in the below snippet from 38.522 [4] we can see that test 6.2A.3.1.1 can be skipped if 6.2A.3.1.2 has been tested, and test 6.2A.3.1.2 can be skipped if 6.2A.3.1.3 has been tested.

A similar approach could be performed for RRM test Group1 and Group2 test cases in 38.522 [4] section 4.2:
· Both Group1 counterparts (SA, EN-DC) can have an entry in the ‘Additional Information’ column indicating that the test can be skipped if their counterpart has been tested.
· Group2 subset counterpart can have an entry in the ‘Additional Information’ column indicating that the test can be skipped if the superset counterpart has been tested.
· No entry shall be added to Group3 test cases.

We have filed R5-231321 [6] to show an implementation example for both a Group1 and a Group2 test requirements.

Proposal3: Update the ‘Additional Information’ column of 38.522 [4] section 4.2, according to the approach presented in this paper.

	Table 4.1.4-1: Applicability of performance test cases, ref. TS 38.521-4 [4]
	Clause
	TC Title
	Release
	Applicability
	Tested Bands Selection
	Additional Information

	
	
	
	Condition
	Comment
	
	

	6.2.3.2.2.2
	4Rx TDD FR1 aperiodic subband CQI reporting under fading conditions for both SA and NSA
	Rel-15
	C019
	UEs supporting 5GS TDD FR1 and 4Rx antenna ports
	D010
	

	6.2A.3.1.1
	2Rx CQI reporting accuracy under AWGN conditions for CA (2DL CA)
	Rel-15
	C031
	UEs supporting 5GS FR1 and CA (2DL CA)
	E016
	Test execution not necessary if 6.2A.3.1.2 is executed.

	6.2A.3.1.2
	2Rx CQI reporting accuracy under AWGN conditions for CA (3DL CA)
	Rel-15
	C033
	UEs supporting 5GS FR1 and CA (3DL CA)
	E017
	Test execution not necessary if 6.2A.3.1.3 is executed.

	6.2A.3.1.3
	2Rx CQI reporting accuracy under AWGN conditions for CA (4DL CA)
	Rel-15
	C036
	UEs supporting 5GS FR1 and CA (4DL CA)
	E018
	



Ref. 38.522 [4]




Finally, we also think it would be beneficial to include in 38.533 specification, Annex D, the principle of testing specified in 38.133 [1] Annex A.3.13 along with the proposals presented in this paper. We have filed R5-231320 [5] in this regard.

Proposal4: Update Annex D of 38.533 specification according to R5-231320.
3.	Conclusion
In this paper we have presented our views with respect to the principle of testing introduced in 38.133 [1] Annex A.3.13, which can be summarized in the following observations:

Observation1: When both SA, and its equivalent EN-DC test, verify the same set of requirements, if one of them is executed, its counterpart can be skipped.

Observation2: When a test verifies a subset of requirements compared to its counterpart, if the test variant with largest number of requirements (superset) is tested, then its counterpart can be skipped.

In addition, we present our way forward on how this principle should be considered:

Proposal1: Categorize all RRM test cases according to the Group1, Group2, Group3 definitions presented in this paper.

Proposal2: Establish SA connectivity option as the preferred default testing mode, if supported, for Group1 RRM test cases.

Proposal3: Update the ‘Additional Information’ column of 38.522 [4] section 4.2, according to the approach presented in this paper.

Proposal4: Update Annex D of 38.533 specification according to R5-231320.
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