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1. Introduction
Until RAN4#102, it has been concluded that the core part of pre-configured MG can be mainly completed with a set of CR and WF[1][2][3][4] approved. So the discussion of performance part would kick off from RAN4#103. In this document, the pre-configured MG impacts on performance part are discussed. 
2. Discussion
Pre-configured MG is an optimization of legacy MG, so as to realize the legacy MG on/off semi-statically(through RRC signaling based activation/deactivation) or dynamically(through UE autonomous activation/deactivation). Therefore we can believe not any new MG introduced, but only more flexible on/off mechanisms introduced. Based on this, the existing measurement accuracy requirements shall be reused for pre-configured MG. For the performance test, we believe the pre-configured MG on/off switching delay should be verified.
[bookmark: OLE_LINK1]2.1 Pre-configued MG test methodology
It has been agreed that the pre-configured MG activation/deactivation switching delay is larger than BWP switching delay, so additional transition time (T = 5ms) on top of the BWP switching delay shall be included in the pre-configured MG activation/deactivation switching time. 
· In case of pre-MG activation/deactivation triggered by DCI-based/timer BWP switching, the additional transition time for activation/deactivation delay after BWP switch is 5ms.
· If the Pre-MG activation/deactivation is triggered by MAC-CE, the overall delay is Scell activation/deactivation delay +5ms.
· If the Pre-MG activation/deactivation is triggered by RRC, the overall delay is RRC processing delay +5ms.
During the discussion of core part, two activation/deactivation mechanisms including network-controlled mechanism and UE autonomous mechanism were approved to introduce. For the former mechanism, a bitmap corresponding to each BWP is transmitted to UE through RRC signaling so as to indicate the active/deactive status of the pre-configured MG, which is similar as the legacy MG configuration/de-configuration through RRC signaling. So we believe not need to test pre-configured MG under this mechanism. For the latter mechanism, some test cases are needed. So the purpose of pre-configured MG is to verify that:
An UE capable of the pre-configured MG with UE autonomous mechanism for activation and deactivation is able to finish the pre-configured MG activation/deactivation transition within active BWP switching delay + 5ms once triggered by DCI-based/timer BWP switching. If transition from activation to deactivation, the UE is able to perform measurement without gap from the first SMTC occasion after active BWP switching delay + 5ms. If transition from deactivation to activation, the UE is able to perform measurement with gap from the first complete MG occasion after active BWP switching delay +5ms. After the transition, the UE makes correct reporting of an event.
Proposal 1: Between the network-controlled mechanism and UE autonomous mechanism, since network-controlled mechanism is semi-static activation/deactivation, similar as legacy MG configuration/de-configuration, so directly re-using the performance test of legacy MG is fine.
Proposal 2: It is necessary to test pre-configured MG based on UE autonomous mechanism. The test purpose is to verify whether UE can perform measurement without/with gap from the first occasion after all switching delay.  
For UE autonomous pre-MG activation/deactivation, the following trigger events may change the pre-MG activation status based on the core part discussion:
· 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 
So the test should be performed under DCI based/timer BWP switching triggered, RRC triggered and MAC CE triggered pre-MG status transition.
Proposal 3: In order to test pre-configured MG based on UE autonomous mechanism, the test should be performed under DCI based/timer BWP switching triggered, RRC triggered and MAC CE triggered pre-MG status transition.
2.2 Test Purpose and Environment
[bookmark: OLE_LINK4]The purpose of this test is to verify that the UE correctly detects event A3 (Neighbour becomes better than PCell) defined in TS 38.331 within the requirements after the transition period of pre-configured MG activation/deactivation switching triggered by DCI based/timer active BWP switching.
The test parameters are given in Table 1, 2 and 3 below. In the test there are two synchronous cells: Cell1 and Cell2. Cell1 is PCell, and Cell2 is a neighbour cell. It is indicated to the UE in the measurement control information that event-triggered reporting with Event A3 is used. The test consists of two successive time periods, with duration of T1 and T2, respectively. During T1 the UE shall not have any information of cell 2. Immediately at beginning of T2 the transmission power of cell 2 is increased to same level as for cell 1, and due to usage of an offset this shall result in reporting of Event A3.
Before the test starts, UE is configured with 2 different UE-specific downlink bandwidth parts for PCell, BWP-1 and BWP-2, in Cell 1 before starting the test. BWP-1 and BWP-2 always include bandwidth of the initial DL BWP and SSB. The SSB used for performing measurement on Cell 2 is totally contained by BWP-1, but not by BWP-2. 
Time period T1 starts when a DCI format 1_1 command for PCell DL BWP switch, sent from the test equipment to the UE, is received at the UE side in PCell’s slot # denoted i. The UE shall switch its bandwidth part from BWP-1 to BWP-2. Which means the status of per-configured MG should be switched from deactivation to activation. The UE shall be able to recover the measurement on Cell 2 no later than the first complete MG occasion that occurs after the beginning of slot (i+TBWPswitchDelay+5ms). 
The UE shall send one Event A3 triggered measurement report, with a measurement reporting delay less than 5s from the beginning of time period T2. The UE is not required to read the neighbour cell SSB index in this test.
The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.
The rate of correct events observed during repeated tests shall be at least 90%.
[bookmark: OLE_LINK2]Proposal 4: Event A3 can be used as the trigger event similar as legacy measurement test.
3. Conclusion
In this contribution, we have the following proposals for NCSG performance test:
Proposal 1: Between the network-controlled mechanism and UE autonomous mechanism, since network-controlled mechanism is semi-static activation/deactivation, similar as legacy MG configuration/de-configuration, so directly re-using the performance test of legacy MG is fine.
Proposal 2: It is necessary to test pre-configured MG based on UE autonomous mechanism. The test purpose is to verify whether UE can perform measurement without/with gap from the first occasion after all switching delay.  
Proposal 3: In order to test pre-configured MG based on UE autonomous mechanism, the test should be performed under DCI based/timer BWP switching triggered, RRC triggered and MAC CE triggered pre-MG status transition.
Proposal 4: Event A3 can be used as the trigger event similar as legacy measurement test.
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