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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The core part of the WI on measurement gap enhancement which includes requirements for pre-configured measurement gap pattern (Pre-MG) was completed [1]. RAN4 will develop the RRM test cases to verify the necessary core requirements related to the Pre-MG. 
In this contribution we further provide our views on the necessary test cases, which can adequately verify the use of Pre-MG for measurements.
2. Key aspects of core requirements
The following is the most important aspect of the Pre-MG compared to the legacy measurement gap patterns:
· The UE can be scheduled with data on the serving cell when the status of the Pre-MG is deactivated i.e. when the UE does not need gaps for measurements.
· The UE cannot be scheduled with data the serving cell when the status of the Pre-MG is activated i.e. when the UE needs gaps for measurements.
The Pre-MG status can be changed between activation and deactivation by any of the following mechanisms depending on the UE capability:
· Autonomously by the UE when one or more conditions (e.g. active BWP switching) specified in the core requirements are met.
· By the network-controlled mechanism by sending RRC command.
3. Important aspects for test cases
In our opinion the purpose of the test cases should be to verify the key aspects of Pre-MG and especially those which are different compared to the legacy measurement gap patterns as mentioned in section 2.
There are several triggering conditions which can autonomously change the status of the Pre-MG. In our view it is not necessary to verify the requirements for all the autonomous triggers. Otherwise, the number of test cases will drastically increase without much benefit. Instead, the focus of the test cases should be to develop test cases for the most relevant scenarios and use cases. 
Due to current testability issues with FR2/FR1 or FRE2/LTE, when verifying requirements for FR2, all cells should be in FR2. 
We therefore suggest that the test cases related to autonomous activation/deactivation of Pre-MG are developed for the following cases for both FR1 and FR2:
· Pre-MG status change due to DCI based  BWP switching.
· Pre-MG status changes when UE is configured with inter-RAT measurement (e.g. LTE)  in FR1 e.g. from deactivated to activated.
· Pre-MG status changes when UE is configured with inter-frequency measurement in FR2 requiring gaps e.g. from deactivated to activated.
Test cases related to RRC based activation/deactivation of Pre-MG are developed also for both FR1 and FR2.
The main purpose of the tests will be to verify the cell search delay/measurement period and the UE is able to receive data in the serving cell (e.g. PCell) when the Pre-MG is deactivated.
Furthermore, it is sufficient to conduct all the test cases using only PCell and one or more neighbor cells depending on the test case i.e. without CA. This will simplify the tests cases. The tests can be conducted in AGWN and in non-DRX. 
4. Proposed test case scenarios for Pre-MG 
Based on the above analysis the following test case are proposed to verify the UE meets requirements when configured with Pre-MG pattern. 
Table 1: Propose test case scenario to verify requirements based on Pre-MG pattern
	No.
	Test case
	Test setup and scenario
	Purpose of test 

	1
	SA event triggered reporting tests with autonomous activation/deactivation of Pre-MG by BWP switching in FR1
	· Two intra-frequency cells (Cell1 and Cell2 on F1), per-UE Pre-MG, non-DRX, AWGN
· Test times: T1, T2 and T3
· Pre-MG status is changed by DCI based active BWP 
· Pre-MG status: deactivated in T2 and activated in T3.
· Data scheduled during T2
	· During T2: SSB based intra-frequency cell search delay is met for Cell2, and UE receives data in Cell1 
· During T3: SSB based intra-frequency measurement period is met for Cell2.

	2
	SA event triggered reporting tests with autonomous activation/deactivation of Pre-MG by BWP switching in FR2
	 Same as in test case scenario 1
	Same as in test case scenario 1

	3
	SA event triggered reporting tests with autonomous activation of Pre-MG by inter-RAT LTE in FR1
	· Two intra-frequency cells (Cell1 and Cell2 on F1), one LTE cell (Cell3) on F2, per-UE P-MGP, non-DRX, AWGN
· Test times: T1, T2 and T3
· Pre-MG status is deactivated by configuration of inter-RAT LTE measurements
· Pre-MG status: deactivated in T2 and activated in T3.
· Data scheduled during T2
· Inter-RAT LTE (Cell3) configured beginning of T3
	· During T2: SSB based intra-frequency cell search delay is met for Cell2, and UE receives data in Cell1 
· During T3: inter-RAT cell search delay is met for Cell3

	4
	SA event triggered reporting tests with autonomous activation of Pre-MG by SSB based inter-frequency in FR2 
	· Two intra-frequency cells (Cell1 and Cell2 on F1), one inter-frequency cell (Cell3) on F2, per-UE P-MGP, non-DRX, AWGN
· Test times: T1, T2 and T3
· Pre-MG status is deactivated by configuration of SSB based inter-frequency measurements requiring gaps
· Pre-MG status: deactivated in T2 and activated in T3.
· Data scheduled during T2
· Inter-frequency (Cell3) configured beginning of T3
	· During T2: SSB based intra-frequency cell search delay is met for Cell2, and UE receives data in Cell1 
· During T3: SSB based inter-frequency cell search delay is met for Cell3

	5
	SA event triggered reporting tests with network-controlled activation/deactivation of Pre-MG in FR1
	· Two intra-frequency cells (Cell1 and Cell2 on F1), per-UE Pre-MG, non-DRX, AWGN
· Test times: T1, T2 and T3
· Pre-MG status is changed by RRC command.
· Pre-MG status: deactivated in T2 and activated in T3.
· Data scheduled during T2
	· During T2: SSB based intra-frequency cell search delay is met for Cell2, and UE receives data in Cell1 
· During T3: SSB based intra-frequency measurement period is met for Cell2.

	6
	SA event triggered reporting tests with network-controlled activation/deactivation of Pre-MG in FR2
	 Same as in test case scenario 5
	Same as in test case scenario 5





5. Summary and Proposals
[bookmark: _Hlk23953093]In this paper we have analyzed the test case scenarios for verifying the requirements related to measurements using Pre-MG. Based on the analysis the following are the main observation and proposal:
· Proposal # 1: Verify cell search/measurement period and data reception in serving cell for FR1 and FR2 during deactivated gaps for autonomous activation/deactivation of Pre-MG under the following scenarios:
· Pre-MG status change under DCI based active BWP switching separately in FR1 and FR2.
· Pre-MG status change triggered by inter-RAT LTE measurement configuration in FR1
· Pre-MG status change triggered by SSB based inter-frequency measurement configuration in FR2 
· Proposal # 2: Verify cell search search/measurement period and data reception in serving cell for FR1 and FR2 during deactivated gaps for RRC based activation/deactivation of Pre-MG.
· Proposal # 3: In all tests, UE is configured with only one serving cell (PCell) i.e. in non-CA scenario.
· Proposal # 4: All tests are conducted in AWGN and in non-DRX.
· Proposal # 5: Proposed test cases are given in Table:
Table 1: Propose test case scenario to verify requirements based on Pre-MG pattern
	No.
	Test case
	Test setup and scenario
	Purpose of test 

	1
	SA event triggered reporting tests with autonomous activation/deactivation of Pre-MG by BWP switching in FR1
	· Two intra-frequency cells (Cell1 and Cell2 on F1), per-UE Pre-MG, non-DRX, AWGN
· Test times: T1, T2 and T3
· Pre-MG status is changed by DCI based active BWP 
· Pre-MG status: deactivated in T2 and activated in T3.
· Data scheduled during T2
	· During T2: SSB based intra-frequency cell search delay is met for Cell2, and UE receives data in Cell1 
· During T3: SSB based intra-frequency measurement period is met for Cell2.

	2
	SA event triggered reporting tests with autonomous activation/deactivation of Pre-MG by BWP switching in FR2
	 Same as in test case scenario 1
	Same as in test case scenario 1

	3
	SA event triggered reporting tests with autonomous activation of Pre-MG by inter-RAT LTE in FR1
	· Two intra-frequency cells (Cell1 and Cell2 on F1), one LTE cell (Cell3) on F2, per-UE P-MGP, non-DRX, AWGN
· Test times: T1, T2 and T3
· Pre-MG status is deactivated by configuration of inter-RAT LTE measurements
· Pre-MG status: deactivated in T2 and activated in T3.
· Data scheduled during T2
· Inter-RAT LTE (Cell3) configured beginning of T3
	· During T2: SSB based intra-frequency cell search delay is met for Cell2, and UE receives data in Cell1 
· During T3: inter-RAT cell search delay is met for Cell3

	4
	SA event triggered reporting tests with autonomous activation of Pre-MG by SSB based inter-frequency in FR2 
	· Two intra-frequency cells (Cell1 and Cell2 on F1), one inter-frequency cell (Cell3) on F2, per-UE P-MGP, non-DRX, AWGN
· Test times: T1, T2 and T3
· Pre-MG status is deactivated by configuration of SSB based inter-frequency measurements requiring gaps
· Pre-MG status: deactivated in T2 and activated in T3.
· Data scheduled during T2
· Inter-frequency (Cell3) configured beginning of T3
	· During T2: SSB based intra-frequency cell search delay is met for Cell2, and UE receives data in Cell1 
· During T3: SSB based inter-frequency cell search delay is met for Cell3

	5
	SA event triggered reporting tests with network-controlled activation/deactivation of Pre-MG in FR1
	· Two intra-frequency cells (Cell1 and Cell2 on F1), per-UE Pre-MG, non-DRX, AWGN
· Test times: T1, T2 and T3
· Pre-MG status is changed by RRC command.
· Pre-MG status: deactivated in T2 and activated in T3.
· Data scheduled during T2
	· During T2: SSB based intra-frequency cell search delay is met for Cell2, and UE receives data in Cell1 
· During T3: SSB based intra-frequency measurement period is met for Cell2.

	6
	SA event triggered reporting tests with network-controlled activation/deactivation of Pre-MG in FR2
	 Same as in test case scenario 5
	Same as in test case scenario 5
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