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Introduction
[bookmark: _Ref85267976]RAN4 will start discussing performance requirements associated with pre-configured measurement gaps during this meeting. In this brief paper we share our views about the test scope.
Discussion
RAN4 has introduced pre-configured measurement gaps as part of the Rel-17 MG_enh WI. This new type of measurement gap (MG) can exhibit dynamic behavior depending on other settings in the UE configuration, including e.g. the configured measurement objects, active DL BWP, SCell configuration and activation state, etc. In other words, these measurement gaps do not automatically take effect from the time they are configured by the network. Hence the use of the qualifier ‘pre-configured,’ meaning that they can be configured beforehand and activated later on. This stands in contrast to legacy measurement gaps supported in earlier NR releases. The legacy gaps take effect from the moment they are configured by the network.
The main benefit provided by pre-configured measurement gaps is increased link efficiency since the gaps are only activated when they are needed to perform measurements. While the network can always try to improve efficiency by configuring and de-configuring legacy measurement gaps, pre-configured gaps offer the benefit of dynamic gap activation/deactivation without the need for reconfiguration. In other aspects, pre-configured measurement gaps are essentially equivalent to legacy measurement gaps. 
Given there is substantial commonality between pre-configured measurement gaps and legacy measurement gaps, RAN4 should be selective when introducing new test cases. Below is our proposal for scenarios that should be covered when testing pre-configured MG.
Proposal 1: The test cases for concurrent MG cover the following scenarios
· NR-SA (not supported in MR-DC)
· Single carrier mode only
· Measurement procedure only
· Non-DRX only
· Per-UE gap type
· Intra-frequency and inter-frequency measurements
· FR1 only
New test cases that are introduced for pre-configured measurement gaps should focus on verifying aspects of the gap activation/deactivation behaviour which differentiate these new gaps from legacy gaps. Even though RAN4 has defined many types of triggering events that may change the status of a pre-configured gap, it may not be necessary to cover all of them. The key events for a UE in single carrier mode are BWP switch and MO addition/removal.


Proposal 2: The test cases for pre-configured MG verify the following feature aspects
· Activation/deactivation mechanism
· Signalling-based or autonomous rules, subject to UE capability
· Triggering events
· BWP switch
· Addition/removal of measurement objects
We propose to introduce two new tests: one intra-frequency test to verify gap activation/deactivation caused by BWP switch, and one inter-frequency test to verify gap activation/deactivation caused by addition of measurement object.
Proposal 3: Introduce an intra-frequency test to verify pre-configured MG activation/deactivation caused by BWP switch. The test can be skipped for UEs that support bwp-withoutRestriction.
· Configure two DL BWPs, where only one of them contains the CD SSB
· Configure A3 event on an intra-frequency MO
· Pre-configure MG with autonomous rule-based or signaling-based activation/deactivation (subject to UE capability)
· Switch to BWP w/o CD SSB
· Bring up the intra-frequency neighbor cell

Proposal 4: Introduce an inter-frequency test to verify pre-configured MG activation/deactivation caused by addition of a measurement object.
· No inter-frequency MO configured at the start of the test
· Pre-configure MG with autonomous rule-based or signaling-based activation/deactivation (subject to UE capability)
· Configure A3 event on inter-frequency MO outside the active DL BWP
Conclusions
Proposal 1: The test cases for concurrent MG cover the following scenarios
· NR-SA (not supported in MR-DC)
· Single carrier mode only
· Measurement procedure only
· Non-DRX only
· Per-UE gap type
· Inter-frequency and inter-frequency measurements
· FR1 only
Proposal 2: The test cases for pre-configured MG verify the following feature aspects
· Activation/deactivation mechanism
· Signalling-based or autonomous rules, subject to UE capability
· Triggering events
· BWP switch
· Addition/removal of measurement objects
Proposal 3: Introduce an intra-frequency test to verify pre-configured MG activation/deactivation caused by BWP switch. The test can be skipped for UEs that support bwp-withoutRestriction.
· Configure two DL BWPs, where only one of them contains the CD SSB
· Configure A3 event on an intra-frequency MO
· Pre-configure MG with autonomous rule-based or signaling-based activation/deactivation (subject to UE capability)
· Switch to BWP w/o CD SSB
· Bring up the intra-frequency neighbor cell

Proposal 4: Introduce an inter-frequency test to verify pre-configured MG activation/deactivation caused by addition of a measurement object.
· No inter-frequency MO configured at the start of the test
· Pre-configure MG with autonomous rule-based or signaling-based activation/deactivation (subject to UE capability)
· [bookmark: _GoBack]Configure A3 event on inter-frequency MO outside the active DL BWP
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