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Introduction
An LS is received from RAN4 on pre-configured MG in the MG enhancement WI [1], in which RAN2 is asked to design the signalling support for configuration of pre-configured MG. In this contribution, we analyse the issues mentioned in the LS and potential impacts on RAN2.
There were agreements about pre-configured MG in RAN4 as follow:
	· Pre-configured MG(s) are configured per UE or per FR and cannot be changed after BWP switching
· All existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured MG
· The common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) are the same as those of Rel-16 legacy MG. The pre-configured MG can be configured in way similar to the configuration of the Rel-16 legacy MGs
· The RRC parameter(s) used to differentiate pre-configured MG with the legacy MG are needed when pre-configured MG is being configured 
· The exact signalling can be designed by RAN2
· The pre-configured MG activation/deactivation is triggered by the DCI/Timer based BWP switch 
· FFS if additional conditions for pre-configured MG activation/deactivation shall be considered 
· NW can control activation/deactivation of pre-configured MG 
· RRC-based activation/deactivation method is supported. 
· Network can indicate active/deactive status per BWP
· Details of signalling are FFS.
· FFS if MAC CE based activation/deactivation method is supported
· Additional explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided
· UE capability on the support of NW-controlled and autonomous pre-configured MG activation/deactivation mechanisms can be further discussed
· Status of pre-configured MG is not fixed after RRC configuration
· FFS: how UE determines the status (active/deactive)
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In current spec, when the measurement gap is configured, it is viewed as activated immediately, i.e., no UL or DL transmissions are scheduled during the gap. The measurement gap has to be configured to UE, if any of the configured BWPs doesn’t cover the frequency domain resources of the reference signal to be measured even though the gap is not needed when the UE is switched to a BWP which covers the reference signal to be measured. The pre-configured gap was discussed and agreed in RAN4 to reduce the interruption due to measurement gap, i.e. the UE can be pre-configured with measurement gap if at least one configured BWP doesn’t cover the RS to be measured (legacy behaviour), but whether the pre-configured gap is actually needed/activated can be based on the active BWP.  This can reduce the interruption when the UE is switched to a BWP containing the reference signals to be measured when measurement gap is configured. With respect to activation/deactivation of pre-configured MG, there are two options discussed in RAN4 as following:
· NW-controlled pre-configured MG activation/deactivation
Based on the agreement of RAN4, network should indicate activation/deactivation status of the pre-configured MG per BWP via RRC signalling. The UE can decide whether the gap is activated/de-activated based on the active BWP and the configured status for this BWP. For detailed configuration, there could be two sub-options:
Option 1-1: The activation/deactivation status of each BWP is included in the configuration of pre-configured MG
In this option, activation/deactivation status of each (e.g., expressed by a bitmap) can be included in the configuration of pre-configured MG. For example, if bitmap ‘0010’ is set in the MG configuration, it indicates that the MG is pre-configured and should be activated only for the BWP3 (probably because the BWP3 cannot cover the RS to be measured whereas other BWPs can). In other words, if the active BWP is BWP1 or BWP2 or BWP4, both the network and the UE will ignored the pre-configured MG.
Option 1-2: The activation/deactivation status of the specific BWP is included in the configuration of BWP
In this option, an activation/deactivation status indication can be configured within the BWP configuration. For multiple BWPs, the activation/deactivation status can be indicated separately. Besides, an indication needs to be added to the legacy MG configuration indicating the MG is pre-configured.
Proposal 1: For RRC-based method, choose from the following options:
· Option 1-1: The activation/deactivation status of each BWP is included in the configuration of pre-configured MG
· Option 1-2: The activation/deactivation status of the specific BWP is included in the configuration of BWP
· Rule-based autonomous pre-configured MG activation/deactivation
From the view of RAN2, the rule will be defined in RAN4 specs and one example would be the UE determines whether to activate the pre-configured MG based on whether the bandwidth of the active BWP covers all MOs to be measured. If the bandwidth of the specific BWP can cover all MOs, the pre-configured MG can be deactivated. If the bandwidth of the specific BWP cannot cover all MOs, the pre-configured MG should be activated. In this option, what we need to do in RRC spec is to only add an indicator to legacy MG configuration to indicate that the gap is pre-configured.
Proposal 2: For rule-based method, the only change is to add an indicator to indicate a gap is pre-configured or not.
If both RRC-based method and rule-based method are employed, RAN2 needs to consider how the two methods work together. Possible options could be:
Option a: Under the configuration of MG, a choice structure is used. One choice is a pre-configured MG indicator (if set to true, the rule-based method is applied), the other choice is a bitmap of BWPs (if present, the RRC-based method is applied). In this option, the configuration of MG status of all BWPs is always provided, and will be updated whenever the BWP configuration is modified (i.e., addition/modification/removal of BWPs).
Option b: In this option, the 1-bit pre-configured MG indicator is in the MG configuration, whereas the activation/deactivation status of BWP is indicated separately in the BWP configuration. If the pre-configured MG indicator is present while the activation/deactivation status indication is absent, the rule-based method is applied. Based on this option, the addition/modification/removal of BWP is independent from the configuration of MG. If one BWP needs to be modified, only one MG status of this BWP will be updated if needed. And when the configuration of the MG is changed, the MG status of BWPs can be updated only if needed. When the MG is released, the MG status of BWPs in BWP configuration may not need to be released since it will not do anything only based on the MG status. 
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Proposal 3: RAN2 to discuss the corresponding signalling for the coexistence of two methods.
Conclusion 
Based on the above discussion, we have the following proposals: 
Proposal 1: For RRC-based method, choose from the following options:
· Option 1-1: The activation/deactivation status of each BWP is included in the configuration of pre-configured MG
· Option 1-2: The activation/deactivation status of the specific BWP is included in the configuration of BWP
Proposal 2: For rule-based method, the only change is to add an indicator to indicate a gap is pre-configured or not.
Proposal 3: RAN2 to discuss the corresponding signalling for the coexistence of two methods.
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