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1. Introduction
In the RAN4#97e performance part for mandatory gap patterns was widely discussed. The agreements are captured in the approved WF in [1]:
	Agreement:
· Use existing tests for inter frequency measurement without SSB index detection and with no DRX as baseline
· Introduce test cases only for some of the new mandatory gap patterns
· #3 for per-UE gap capable UE in FR1 
· #2 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
· Separated test cases for additional mandatory gap pattern are specified for Rel-16, i.e. test cases are introduced in different clauses than Rel-15 test cases which is baseline for Rel-16 test cases
	Test No.
	Test
	Test configuration

	TC1
	SA event triggered reporting tests with additional mandatory gap pattern
	FR1 PCell, FR1 neighbor cell
Test 1: [GP#2] for UE capable of per-UE gap only
Test 2: [GP#11] for UE capable of per-FR gap

	TC2
	SA event triggered reporting tests with additional mandatory gap pattern
	FR2 PCell, FR2 neighbor cell
Test 1: GP#17


· FFS if Rel-16 UE is allowed to skip some of the Rel-15 tests



In this contribution we will further discuss the open issue: 
· FFS if Rel-16 UE is allowed to skip some of the Rel-15 tests
2. Discussion
Only measurement gap patterns #0, #1, #13 and #14 are mandatorily supported in Rel-15. In Rel-16 additional mandatory measurement gap patterns were defined, as highlighted in the following UE capability (definition of measurement gap pattern can be found in TS38.133 Table 9.1.2-1):
· supportedGapPattern
· Indicates measurement gap pattern(s) optionally supported by the UE for NR SA, for NR-DC, for NE-DC and for independent measurement gap configuration on FR2 in (NG)EN-DC. The leading / leftmost bit (bit 0) corresponds to the gap pattern 2, the next bit corresponds to the gap pattern 3, as specified in TS 38.133 [5] and so on. The UE shall set the bits corresponding to the measurement gap pattern 13, 14, 17, 18 and 19 to 1 if the UE is an NR standalone capable UE that supports a band in FR2 or if the UE is an (NG)EN-DC capable UE that supports independentGapConfig and supports a band in FR2.
· supportedGapPattern-NRonly
· Indicates measurement gap pattern(s) optionally supported by the UE for NR SA and NR-DC when the frequencies to be measured within this measurement gap are all NR frequencies. The leading / leftmost bit (bit 0) corresponds to the gap pattern 2, the next bit corresponds to the gap pattern 3 and so on. The UE shall set the bits corresponding to the measurement gap pattern 2, 3 and 11 to 1.
New mandatory gap patterns are highlighted in red above. RAN4 will develop corresponding test cases to verify the support of these measurement patterns. However, support of measurement gap is NOT directly verified. Instead, it is tested along with certain RRM functionality, e.g. cell identification and/or measurement delay (as can be found in event triggered reporting tests in TS38.133 clause A.6.6.1). The problem is that cell identification and measurement delay has already been tested in existing event triggered reporting tests, in which measurement pattern #0 or #13 is used. Having redundant tests would increase unnecessary testing time and cost. 
Several candidate options can be considered to reduce testing time and cost. One is to introduce test cases for only some of the new mandatory gap patterns, rather than for all of the patterns. In most of the existing RRM tests, measurement gap pattern #0 (for FR1) and #13 (for FR2) are configured, since they are mandatorily supported in R15. Note that gap pattern #1 and #14 are also mandatory but there is no any test case in which gap pattern #1 or #14 is used.
[bookmark: _Ref54205064][bookmark: _Ref61293916]Observation 1: gap pattern #1 and #14 are also mandatory but they are never tested. Therefore, it is unnecessary to test all the mandatory gap patterns.

According to the last meeting agreement, the new TC1 is for SA event triggered reporting tests with gap pattern #2 and #11. The only difference between GP#2 and GP#0 is the MGL. MGL of GP#2 is 3ms, while GP#0 is a bit longer, which is 6ms. Note that in the tests SSB and SMTC will be correctly configured such that the SSB can be covered by measurement gap. Thus, test requirement will depend on MGRP. However, MGRP is the same for both GP#2 and GP#0. Therefore, it is straightforward that test requirement in the new test with GP#2 will be same as that in the existing test with GP#0.
[bookmark: _Ref61293920]Observation 2: since the MGRP of GP#2 is same as GP#0, test requirement in the new test case with GP#2 will be same as that in existing test case with GP#0. 
[bookmark: _Ref61293926]Observation 3: compared with GP#0, GP#2 has shorter MGL but same MGRP. It is rational to assume that if the UE can successfully pass the new test case with GP#2, it can also survive the corresponding test case with GP#0 in existing spec.

In the following table 1 we summarize the test cases regarding intra/inter-frequency measurement with gap:
Table 1. existing test cases for intra/inter-frequency measurement with gap
	
	Section number
	Test coverage
	Gap pattern

	Intra-f measurement with gap
	A.6.6.1.3
	SA event triggered reporting tests with per-UE gaps under non-DRX
	#0

	
	A.6.6.1.4
	SA event triggered reporting tests with per-UE gaps under DRX
	#0

	
	A.6.6.1.6
	SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading
	#0

	Inter-f measurement with gap
	A.6.6.2.1
	[bookmark: _Toc535476602]SA event triggered reporting tests for FR1 without SSB time index detection when DRX is not used
	Test1: #0
Test2: #4

	
	A.6.6.2.2	
	[bookmark: _Toc535476605]SA event triggered reporting tests for FR1 without SSB time index detection when DRX is used
	Test1,2: #0
Test3,4: #4

	
	A.6.6.2.5	
	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is not used
	Test1: #0
Test2: #4

	
	A.6.6.2.6	
	SA event triggered reporting tests for FR1 with SSB time index detection when DRX is used
	Test1,2: #0
Test3,4: #4



As can be seen in table, there are 9 test cases in total to verify UE measurement requirements with gap pattern #0. 
[bookmark: _Ref61293933]Observation 4: there are already 9 test cases to verify UE measurement requirements with gap pattern #0.
Based on observation 1~4, it is rational to let UE to skip some existing test case with GP#0 if it has to be verified in the new test case with GP#2. A simple solution is to replace one of the existing test or sub-test with GP#0 with the new test case with GP#2.
[bookmark: _Ref61293903]Proposal 1: allow UE to skip some existing test case configured with GP#0 if it has to be verified in the new test case configured with GP#2.
Similar observation can be made on the new test configured with GP#17. Comparing GP#17 and GP#13, they have same MGRP but different MGL. 
[bookmark: _Ref61338638]Observation 5: compared with GP#13, GP#17 has shorter MGL but same MGRP. It is rational to assume that if the UE can successfully pass the new test case with GP#2, it can also survive the corresponding test case with GP#0 in existing spec.
[bookmark: _Ref61293908]Proposal 2: allow UE to skip some existing test case configured with GP#13 if it has to be verified in the new test case configured with GP#17.
[bookmark: _Ref61338878]Proposal 3: the new test cases configured with GP#2 or GP#17 can be introduced by replacing existing test cases configured with GP#0 or GP#13.
3. Conclusion
In this contribution, we further analyze the feasibility of allowing UE to skip some existing test if the UE has to be verified in the new test case configured with new mandatory gap patterns. After discussion the following conclusions are provided:
Observation 1: gap pattern #1 and #14 are also mandatory but they are never tested. Therefore, it is unnecessary to test all the mandatory gap patterns.
Observation 2: since the MGRP of GP#2 is same as GP#0, test requirement in the new test case with GP#2 will be same as that in existing test case with GP#0.
Observation 3: compared with GP#0, GP#2 has shorter MGL but same MGRP. It is rational to assume that if the UE can successfully pass the new test case with GP#2, it can also survive the corresponding test case with GP#0 in existing spec.
Observation 4: there are already 9 test cases to verify UE measurement requirements with gap pattern #0.
Proposal 1: allow UE to skip some existing test case configured with GP#0 if it has to be verified in the new test case configured with GP#2.
Observation 5: compared with GP#13, GP#17 has shorter MGL but same MGRP. It is rational to assume that if the UE can successfully pass the new test case with GP#2, it can also survive the corresponding test case with GP#0 in existing spec.
Proposal 2: allow UE to skip some existing test case configured with GP#13 if it has to be verified in the new test case configured with GP#17.
Proposal 3: the new test cases configured with GP#2 or GP#17 can be introduced by replacing existing test cases configured with GP#0 or GP#13.
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