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1. Introduction
In RAN4#98e meeting, RAN4 had some initial discussion on pre-configured measurement gap and the related WF was approved in WF [1]. In this contribution, we would like to further discuss the pre-configured measurement gap mechanism for NR and provide our proposals.
2. Discussion
General procedures of pre-configured MG
In last RAN4 meeting, it was discussed the general procedure for pre-configured measurement gap and the related agreement was captured as follows:
	· Further study the following procedures for pre-configured MGs:
· 1. (Re)Configuration of the pre-configured MG
· FFS if specific procedure for activation after the RRC configuration is needed
· 2. Activation the pre-configured MG following a DCI or timer-based BWP switch
· 3. Deactivation the pre-configured MG following a DCI or timer-based BWP switch
· Note 1: The conditions and details of each procedure are FFS
· Note 2: MG activation in this context means that both NW and UE assume that the pre-configured MG will be used for measurements. 
· Note 3: MG deactivation in this context means that both NW and UE assume that the pre-configured MG will not be used for measurements and UE should be able to receive scheduled data.


After the RRC configuration, whether the pre-configured MG is considered activated or deactivated to each configured MO to be measured is FFS. From the configuration point of view, there may be 2 possible state for the configured pre-configured MG:
· Option 1: The pre-configured MG is considered as activated by default for the measurement on MO(s) required pre-configured MG in the current active BWP;
· Option 2: An additional procedure for activation of pre-configured MG is needed for the measurement on MO(s) required pre-configured MG in the current active BWP.
From our perspective, the activation/deactivation procedure is to indicate UE whether the pre-configured MG is needed or not for a certain BWP. And we prefer option 1 as long as it is assumed the pre-configured MG is considered as activated by default in the current active BWP after RRC configuration.
Proposal 1: It is assumed the pre-configured MG is considered as activated by default for the measurement on MO(s) required pre-configured MG in the current active BWP.
Configuration procedure
For the configuration procedure for pre-configured MG, the following open issues need to be addressed according to the WF.
	· FFS on how pre-configured MGs can be configured:
· Option 1. Pre-configured MGs are configured per BWP
· Option 2. Pre-configured MGs are configured per UE or per FR which are same as these of legacy MGs
· FFS on relation of pre-configured MG pattern and with the current RRC configured MG 
· Option 1. Pre-configured MG in one active BWP can over-ride current RRC configured MG until active BWP switch to a new BWP without per-configured MG pattern
· Opiton 2. Pre-configured MG is the RRC configured MG in Rel-15, and it may be ON/OFF after BWP switch.


In our understanding, the purpose of introducing the pre-configured MG is to address the problem of mismatch between the usage of measurement gap and active BWP switching. And the pre-configured MG is the legacy MG defined in Rel-15, it means the pre-configured MG can be configured per-UE or per-FR according to the corresponding UE capability. In addition, the MG configuration depends on the configured MO, e.g. SMTC configuration and SCS. Since the MO configuration is unchanged, thus, the pre-configured MG shall be configured per-UE or per-FR which are the same as these of legacy MGs.
Proposal 2: Pre-configured MGs shall be configured per-UE or per-FR based on UE capability.  
Proposal 3: Pre-configured MG shall be the RRC configured MG in Rel-15, which can be activated or deactivated dynamically according to active BWP switching.
Activation/Deactivation procedures
For the activation/deactivation procedure for pre-configured MG, the following aspects need to be considered.
	· FFS on in which cases the pre-configured MGs shall be activated
· Option 1. Depending on both BWP switching and MOs configured
· FFS on how pre-configured MGs can be activated/deactivated:
· Option 1 Autonomously/implicitly triggered by DCI/Timer based BWP switching.
· Option 1a A per-UE or per-FR MG is (de)activated following a BWP switch as follows:
· If MG is not required by any of the configured MOs, the MG is deactivated 
· If MG is required by one or more of the configured MOs, the MG is activated
· Option 2 Either network centralized or UE centralized rules will work. 
· Option 3 :RAN4 need to account robustness of the gap changes when evaluating and agreeing on activation/deactivation of MG pattern(s).
· FFS on evaluation on MG activation/deactivation mechanism 
· FFS on Signaling to activate (enable) the pre-configured MGs 


Figure 1 shown in below illustrates the activation/deactivation procedure for pre-configured MG, at T0, the UE's active BWP is BWP1, and UE does not need measurement gap to perform measurement on target cell1, while the UE needs measurement gap to perform measurement on target cells2 and cell3. When the active BWP is changed from BWP1 to BWP2 at T1, then the UE needs measurement gap to measure the target cells1 and cell2, however, the UE does not need measurement gap to measure the target cell3. Hence, the activation of the pre-configured MG depends on not only the active BWP, but also the MOs configuration.


Proposal 4: The activation of the pre-configured MG depends on not only the active BWP, but also the MOs configuration.
Regarding to how the pre-configured MGs can be activated or deactivated, we think the autonomously/implicitly triggered by DCI/Timer based BWP switching is the appropriate way. In pre-configured MG configuration, the network can indicate to UE the MO(s) which the MG is needed or not at each configured BWP. For example, as shown in figure 1, in BWP 1, the pre-configured MG shall be activated for measurement on MO2 and MO3, and the pre-configured MG should be deactivated for measurement on MO1. While, in BWP 2, the pre-configured MG shall be activated for measurement on MO1 and MO2, and the pre-configured MG should be deactivated for measurement on MO3. 
Proposal 5: If UE is indicated the activation/deactivation information for the measurement on each MO requiring the pre-configured MG in each configured BWP, the pre-configured MG can be activated/deactivated autonomously triggered by DCI/Timer based BWP switching.
RRM requirements with Pre-configured MGs
In last meeting, one of the open issue is whether to define the activation/deactivation delay requirement or not, from our point of view, if the activation/deactivation is indicated in one RRC command including the pre-configured MG configuration, there is no need to define a separate activation/deactivation delay.
Proposal 6: No need to define separate activation/deactivation delay requirement for pre-configured MG activation/deactivation.
During one measurement result period, due to active BWP switching and activation/deactivation of the measurement gap, the measurement delay requirement may be divided into two part: the measurement delay requirement with measurement gap and the measurement delay requirement without measurement gap. It is straightforward to apply the relaxed measurement requirement corresponding to the measurement without gap and the measurement with gap. 
Proposal 7: If there is one or more transitions between gap-based and gapless measurement during one measurement period, the relaxed measurement requirement shall be applied.
2. Conclusion
In this contribution, we discussed the corresponding RRM requirements for pre-configured measurement mechanism and provide our proposals as follows:
Proposal 1: It is assumed the pre-configured MG is considered as activated by default for the measurement on MO(s) required pre-configured MG in the current active BWP.
Proposal 2: Pre-configured MGs shall be configured per-UE or per-FR based on UE capability.  
Proposal 3: Pre-configured MG shall be the RRC configured MG in Rel-15, which can be activated or deactivated dynamically according to active BWP switching.
Proposal 4: The activation of the pre-configured MG depends on not only the active BWP, but also the MOs configuration.
Proposal 5: If UE is indicated the activation/deactivation information for the measurement on each MO requiring the pre-configured MG in each configured BWP, the pre-configured MG can be activated/deactivated autonomously triggered by DCI/Timer based BWP switching.
Proposal 6: No need to define separate activation/deactivation delay requirement for pre-configured MG activation/deactivation.
Proposal 7: If there is one or more transitions between gap-based and gapless measurement during one measurement period, the relaxed measurement requirement shall be applied.
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