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Introduction
RRM core requirements for the following two cases are defined in the core part of the WI NR_MG_enh2.
· Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)
· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)
RRM tests for the two cases are discussed in RAN4#108-bis, and the outcomes are captured in [1]. 
In this paper we will provide our views on RRM test cases for Case 1 and Case 2.
Discussion
General principles
	Issue 4-1-1: Which general configuration shall be defined for the test cases?
· Way forward
· Option 1: 
· Only inter-frequency measurement
· Only non-DRX
· without SSB time index detection
· Option 2: 
· Only define test case in NR SA in both FR1 and FR2
· Do not introduce the test for L1 impact
· Do not introduce test cases for intra-freq measurement without gap
· Define a minimum set of test cases for SSB-based measurement
· Only define test case under non-DRX
· Define test case without SBI reporting. 
· On SSB-only test cases, RAN4 does not consider simultaneous per-UE gap and per-FR gap configurations
· Do not define test cases with simultaneously FR1 and FR2 gaps configured. 
· Test cases are limited to single serving carrier  
· Only use mandatory gap patterns to define test cases
· Focus on only fully non-overlp and partially partial overlap in the test case design
· Verify gap dropping behaviour without introducing additional test cases


In our view, option 1 is a subset of option 2, and most of the principles in option 2 are reasonable except the following ones.
· Do not introduce test cases for intra-freq measurement without gap
· For Case 1, pre-MG is relevant to intra-frequency measurement, and intra-frequency measurement without MG is needed to verify deactivated pre-MG.
· Test cases are limited to single serving carrier  
· For Case 1, this depends on whether and how we test pre-MG + pre-MG as discussed below.
· Verify gap dropping behaviour without introducing additional test cases
· The statement is vague since quite of the new test cases are to verify collision handling, and they would be in the form of event triggered reporting tests.  
Proposal 1: Adopt option 2 as the general principle for defining test cases for Case 1 and Case 2, except the following ones.
· Do not introduce test cases for intra-freq measurement without gap
· Test cases are limited to single serving carrier  
· Verify gap dropping behaviour without introducing additional test cases
Case 1
For Case 1, we understand the new core requirements that to be verified via test are 
· Pre-MG (de)activation
· Pre-MG (de)activation is based on the associated MO or the associated pre-configured status
· In non-simultaneous case, the (de)activation delay is same as in Rel-17
· In simultaneous case, the (de)activation delay is extended by 2ms
The main concerned scenario is pre-MG + pre-MG. The two pre-MGs can be associated with two MOs, one for PCC and one for SCC. Alternatively, we can use single serving cell, and one MO is associated to CD-SSB and the other NCD-SSB. However, this requires UE to support NCD-SSB. Another alternative is still to use single serving cell, and one MO is associated to intra-frequency SSB and the other inter-frequency SSB. However, this requires UE to support inter-frequency measurement without MG. 
 The test can verify that the status of each pre-MG is only changed based on the associated MO or the associated pre-configured status. The two pre-MGs do not need to overlap, but separate test cases with non-simultaneous and simultaneous (de)activation are needed. Considering FR1/FR2, autonomous and NW controlled (de)activation, we need 8 test cases in total.
· Collision handling
· Deactivated pre-MG is not considered in collision
· Dynamic collision scenario 1 and 2
The main concerned scenario is pre-MG + type-2 MG which are colliding. Dynamic collision scenario 1 and 2 can be used for the testing. They can be used to verify both the basic UE behavior that deactivated pre-MG is not considered in collision, e.g. via the event triggered reporting delay for a measurement associated to the type-2 MG, but also the dynamic (abnormal) UE behavior as being discussed in scenario 1 and 2. Again, considering FR1/FR2, autonomous and NW controlled (de)activation, we need 8 test cases in total.
Proposal 2: RAN4 to define test cases to verify the following core requirements for Case 1.
· Pre-MG (de)activation
· Pre-MG (de)activation is based on the associated MO or the associated pre-configured status
· In non-simultaneous case, the (de)activation delay is same as in Rel-17
· In simultaneous case, the (de)activation delay is extended by 2ms
· Collision handling
· Deactivated pre-MG is not considered in collision
· Dynamic collision including at least scenario 1 and 2
Proposal 3: RAN4 to define following sets of test case for Case 1. 
· TC set 1: pre-MG + pre-MG, no collision, non-simultaneous (de)activation
· TC set 2: pre-MG + pre-MG, no collision, simultaneous (de)activation
· TC set 3: pre-MG + type-2 MG, dynamic collision scenario 1
· TC set 4: pre-MG + type-2 MG, dynamic collision scenario 2
Case 2
For Case 2, we understand the new core requirements that to be verified via test are 
· Collision definition 
· Total NCSG duration, including both the VILs and the ML are considered in the proximity 
The concerned scenario includes both NCSG + type-2 MG and NCSG + NCSG, and in both scenarios the two gaps are colliding. Considering FR1/FR2, we need 4 test cases.
·  [Deactivated SCell measurement 
· Deactivated SCell is measured in NCSG regardless of the gap association] 
The main concerned scenario is NCSG + type-2 MG. When the SCell is activated, SSB is outside BWP so MG is needed, and in the test, SCell is changed to deactivated. The test verify that UE measures the deactivated SCC in NCSG without any additional interruption. Considering FR1/FR2, we need 2 test cases. Since the related core requirements are under discussion, whether to have those test cases can be TBD.
Proposal 4: RAN4 to define test cases to verify the following core requirements for Case 2.
· Collision definition 
· Total NCSG duration, including both the VILs and the ML are considered in the proximity 
· [Deactivated SCell measurement 
· Deactivated SCell is measured in NCSG regardless of the gap association] 
Proposal 5: RAN4 to define following test cases for Case 2.
· TC1: NCSG + type-2 MG, with collision, FR1
· TC2: NCSG + NCSG, with collision, FR1
· TC3: NCSG + type-2 MG, with collision, FR2
· TC4: NCSG + NCSG, with collision, FR2
· [TC5: NCSG + type-2 MG, for deactivated SCC measurement, FR1]
· [TC6: NCSG + type-2 MG, for deactivated SCC measurement, FR2]
Conclusions
In this paper we provided our views on RRM test cases for Case 1 and Case 2.
Proposal 1: Adopt option 2 as the general principle for defining test cases for Case 1 and Case 2, except the following ones.
· Do not introduce test cases for intra-freq measurement without gap
· Test cases are limited to single serving carrier  
· Verify gap dropping behaviour without introducing additional test cases
Proposal 2: RAN4 to define test cases to verify the following core requirements for Case 1.
· Pre-MG (de)activation
· Pre-MG (de)activation is based on the associated MO or the associated pre-configured status
· In non-simultaneous case, the (de)activation delay is same as in Rel-17
· In simultaneous case, the (de)activation delay is extended by 2ms
· Collision handling
· Deactivated pre-MG is not considered in collision
· Dynamic collision including at least scenario 1 and 2
Proposal 3: RAN4 to define following sets of test case for Case 1. 
· TC set 1: pre-MG + pre-MG, no collision, non-simultaneous (de)activation
· TC set 2: pre-MG + pre-MG, no collision, simultaneous (de)activation
· TC set 3: pre-MG + type-2 MG, dynamic collision scenario 1
· TC set 4: pre-MG + type-2 MG, dynamic collision scenario 2
Proposal 4: RAN4 to define test cases to verify the following core requirements for Case 2.
· Collision definition 
· Total NCSG duration, including both the VILs and the ML are considered in the proximity 
· [Deactivated SCell measurement 
· Deactivated SCell is measured in NCSG regardless of the gap association] 
Proposal 5: RAN4 to define following test cases for Case 2.
· TC1: NCSG + type-2 MG, with collision, FR1
· TC2: NCSG + NCSG, with collision, FR1
· TC3: NCSG + type-2 MG, with collision, FR2
· TC4: NCSG + NCSG, with collision, FR2
· [TC5: NCSG + type-2 MG, for deactivated SCC measurement, FR1]
· [TC6: NCSG + type-2 MG, for deactivated SCC measurement, FR2]
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