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1. Introduction

This meeting is the first meeting of performance part of measurement gap enhancements. This contribution provides initial discussion on the test cases for pre-MG.
2. Discussion 
According to the agreements of core part of pre-MG, the common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) are the same as those of Rel-16 legacy MG. And according to RAN2 design, preConfigInd is used to indicate whether the measurement gap is a pre-configured measurement gap. All existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured MG, which means both per-UE Pre-MG and  per-FR Pre-MG are supported. In order to guarantee performance, both per-UE Pre-MG and per-FR Pre-MG need to be tested. As for the detailed gap pattens, gap pattern #0 for per-UE Pre-MG, gap pattern #4 and #13 for FR1 Pre-MG and FR2 Pre-MG, can be considered, similar as the test cases for legacy measurement gaps. In order to reduce the number of test cases that UE need to pass, one way is to follow the similar way on legacy MG, applicability rule can be considered: If a UE supports per-FR gap, it only needs to pass test case with per-FR Pre-MG, otherwise, UE only needs to pass test case with per-UE Pre-MG.
Proposal 1: considering that all existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured MG, it is proposed to define test cases for both per-UE Pre-MG and per-FR Pre-MG. 
Proposal 2: as for the detailed gap pattens for test cases, gap pattern #0 for per-UE Pre-MG, gap pattern #4 for FR1 Pre-MG and gap pattern #13 for FR2 Pre-MG, can be considered, similar as the test cases for legacy measurement gaps.

For UE support per-FR gap and pre-configured gap, following operations are supported. It is necessary to decide whether to define test cases for these combination. From our point of view, it is preferred to define the related test cases to guarantee the performance.
· Pre-configured FR1 gap + Pre-configured FR2 gap

· legacy FR1 gap + Pre-configured FR2 gap

· Pre-configured FR1 gap + legacy FR2 gap

Proposal 3: it is suggested to discuss and decide whether to define test cases for following combination operations: 
· Pre-configured FR1 gap + Pre-configured FR2 gap

· legacy FR1 gap + Pre-configured FR2 gap

· Pre-configured FR1 gap + legacy FR2 gap
Two mechanisms are supported for activation/deactivation of Pre-MG: NW-controlled and autonomous pre-configured MG activation/deactivation mechanisms, and UE capabilities are introduced respectively for the support of these two mechanism. NW-controlled activation/deactivation mechanism is a RRC-based activation/deactivation method, which is a per BWP indication (i.e. network can indicate active/deactive status per BWP). For UE autonomous activation/deactivation mechanism, the general rule is that if MG is not required by any of the configured measurements, the MG is deactivated, if MG is required by one or more of the configured measurements, the MG is activated. If the network provides the activation/deactivation status via RRC signalling, the UE will not use autonomous rules to determine the activation/deactivation status of the pre-configured MG. It will follow the per-BWP status indicated by the network. Considering these two mechanisms are separate and independent, it is necessary two define test cases for these two mechanisms.
Proposal 4: it is proposed to define test cases for NW-controlled pre-configured MG activation/deactivation mechanism and autonomous pre-configured MG activation/deactivation mechanism respectively. 

For NW-controlled pre-configured MG activation/deactivation mechanism, the test case is designed to verify that UE could active or de-active pre-MG correctly with the BWP switching following the network signaling.
For UE autonomous activation/deactivation mechanism, following trigger events may change the pre-MG activation status. Since multiple events could change the pre-MG activation/deactivation status, it is necessary to discuss based on which events to design the test cases, i.e. whether to design the test cases for all the trigger events or to design the test cases only for some selected trigger events.
· BWP switching by DCI/Timer based

· Activation/de-activation of SCell(s)

· Addition/removal of any measurement object(s)

· Addition/release/change of a Scell under CA 

· BWP switching by RRC

· Initiation of LocationMeasurementIndication
Proposal 5: For UE autonomous activation/deactivation mechanism, since multiple events could change the pre-MG activation/deactivation status, it is necessary to discuss based on which events to design the test cases.  

Another consideration is about the use cases of Pre-MG. Pre-configured MG for SSB measurements should be supported. It is feasible to configure Pre-MG for Rel-16 PRS measurements. Pre-MG used for PRS measurement in Rel-16 shall be always activated, if PRS measurement in Rel-16 is configured. It is feasible to configure Pre-MG for CSI-RS L3 inter-frequency measurement. Pre-MG used for CSI-RS L3 inter-frequency measurement shall be always activated, if inter-frequency CSI-RS L3 measurements are configured. It is necessary to decide whether to define test cases for the use cases of PRS measurement and CSI-RS L3 inter-frequency measurement. From our point of view, it is preferred to define the related test cases to guarantee the performance.

Proposal 6: it is suggested to discuss and decide whether to define test cases for Pre-MG with the use cases of PRS measurement and CSI-RS L3 inter-frequency measurement.
As for CA, it is agreed to support pre-configured MG under CA but based on BWP switching on a single CC. An additional ON/OFF indication for each SCell is introduced to indicate the Pre-configured MG status when the SCell is de-activated. For per-UE Pre-configured MG, the UE determines that the Pre-configured MG is ON (activated) if the Pre-configured MG status indication for the active DL BWP for any of the activated CCs is ON, or if the additional status indication for any of the deactivated SCCs is ON, otherwise, the UE determines that the Pre-configured MG is OFF (deactivated). For per-FR Pre-configured MG, the UE determines that the Pre-configured MG is ON (activated) if the Pre-configured MG status indication for the active DL BWP for any of the activated CCs is ON, or if the additional status indication for any of the deactivated SCCs in the corresponding FR is ON, otherwise, the UE determines that the Pre-configured MG is OFF (deactivated). Considering above new mechanism, it is necessary to design test case for pre-MG under CA to guarantee the performance.
Proposal 7: it is proposed to design test case for pre-MG under CA.
3. Conclusion
This contribution provides initial discussion on test case design for pre-configured MG pattern(s). The proposals are:
Proposal 1: considering that all existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured MG, it is proposed to define test cases for both per-UE Pre-MG and per-FR Pre-MG. 
Proposal 2: as for the detailed gap pattens for test cases, gap pattern #0 for per-UE Pre-MG, gap pattern #4 for FR1 Pre-MG and gap pattern #13 for FR2 Pre-MG, can be considered, similar as the test cases for legacy measurement gaps.

Proposal 3: it is suggested to discuss and decide whether to define test cases for following combination operations: 

· Pre-configured FR1 gap + Pre-configured FR2 gap

· legacy FR1 gap + Pre-configured FR2 gap

· Pre-configured FR1 gap + legacy FR2 gap
Proposal 4: it is proposed to define test cases for NW-controlled pre-configured MG activation/deactivation mechanism and autonomous pre-configured MG activation/deactivation mechanism respectively. 

Proposal 5: For UE autonomous activation/deactivation mechanism, since multiple events could change the pre-MG activation/deactivation status, it is necessary to discuss based on which events to design the test cases.  

Proposal 6: it is suggested to discuss and decide whether to define test cases for Pre-MG with the use cases of PRS measurement and CSI-RS L3 inter-frequency measurement.

Proposal 7: it is proposed to design test case for pre-MG under CA.
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