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1. Introduction
In RAN#89 e-meeting, a new WI for NR and MR-DC measurement gap enhancements was approved [1]. One of the topics in this WI is pre-configured MG pattern(s) per configured BWP. 
	· RRM requirements for pre-configured MG pattern(s) [RAN4]
· Study requirements of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration
· Specification of rules and UE behaviour for activation/deactivation of a MG following a DCI or timer based BWP switch
· Define measurement period requirements with pre-configured MG pattern(s) in the presence of one or more BWP switch per measurement period
· Specification of applicability of pre-configured MG pattern(s) [RAN4]
· Procedures and signaling for pre-configured MG pattern(s) [RAN2]
· Specification of protocol impacts of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration based on RAN4 input


In this contribution, we provide some discussions on the pre-configured MG patterns.
2. Discussion
2.1 Consideration on intra-frequency
In Rel-15, UE can preform intra-frequency SSB based measurement without measurement gaps if:
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP.
For the first case, specific UE capability is needed. From the last two cases, it can be concluded that the SSB on which intra-frequency measurements are done need to be within the active BWP of the UE. 
In Rel-15 and Rel-16, based on the UE capability, per UE MG or per FR MG can be configured to the UE by gNB, no matter which type of MG, only one MG can be configured, so the scheduling limitation caused by the per UE MG or per FR MG is applicable to the whole serving cell in frequency domain. But according to [2], at most four BWPs can be configured for each serving cell, only one BWP can be active at one time. Active BWP switching can be triggered by DCI or timer. Therefore, the configured per UE MG or per FR MG is applicable to every active BWP, even though the active BWP can fully contain the SSB in frequency domain. Actually for the case of active BWP fully containing the SSB, measurement without gap should be done, but since no MG de-configure or MG active/deactive mechanism exists, so once per UE MG or per FR MG configured by gNB, UE can not realize measurement without gap no matter whether the active BWP contains the SSB in frequency domain, data scheduling is not allowed during MG occasions, resulting in unnecessary resource waste, and deteriarate the resource utilization. So, pre-configured gap pattern mechanism is proposed as an optimization solution.
From our perspective, introducing dynamic MG on/off according to the active BWP dynamic switching, can be the the simplest and most effective solution mechanism, which enables the UE to be flexibly switched between measurement with gap and measurement without gap. All the possible scenarios are analyzed as follow.
· Scenario 1: All BWPs can fully contain SSB in frequency domain, MG is not needed at all
· Scenario 2: No BWP can fully contain SSB in frequency domain, MG is needed
· Scenario 3: BWP{1 2} can fully contain SSB, but BWP{3 4} can not fully contain SSB, MG is needed. The active BWP switching from BWP#1 to BWP#3
· Scenario 4: BWP{1 2} can fully contain SSB, but BWP{3 4} can not fully contain SSB, MG is needed. The active BWP switching from BWP#3 to BWP#1
· Scenario 5: BWP{1 2} can fully contain SSB, but BWP{3 4} can not fully contain SSB, MG is needed. The active BWP switching from BWP#1 to BWP#2
· Scenario 6: BWP{1 2} can fully contain SSB, but BWP{3 4} can not fully contain SSB, MG is needed. The active BWP switching from BWP#3 to BWP#4
For Scenario 1, no MG is needed, an appropriate operation for gNB is not configuring any MG for UE. 
For Scenario 2, no matter which BWP is active, MG is always needed, so just configuring one per UE MG or per FR MG for the UE is enough, not need to consider any additional optimization.
For Scenario 3 and 4, the requirement for MG changes before and after BWP switching. If UE switches to the active BWP which can not fully contain SSB, such as BWP#3 or #4, UE can use the configured MG to execute measurement with gap. But if UE switches to the active BWP which can fully contain SSB, such as BWP#1 or #2, actually no MG is needed, so dynamic MG on/off mechanism is needed.
For Scenario 5 and 6, the potential BWP switching cases like Scenario 3 and 4 may happen, so the same as Scenario 3 and 4.
Therefore, from the perspective of configuration, the MG configuration can be the same as legacy Rel-15/16, the additional enhancement should be introducing the dynamic on/off mechanism for the configured MG. Once the active BWP can fully contain the SSB, the configured MG is off, the gNB can schedule data transmission on the MG occasion, so that more efficient resource utilization can be achieved. Only if the active BWP can not fully contain the SSB, the configured MG is on.
Proposal 1: Introducing the dynamic MG on/off mechanism can be effective to deal with the dynamic active BWP switching via DCI or timer.
With the introduction of dynamic MG on/off mechanism, the influence to the measurement requirements should be considered. We focus on the transition time between the MG on/off swithcing. For the transition between MG on status and MG off status, the transition time will consist of at least active BWP switching delay and some additional processing margin caused by gNB and UE implementation aspects. From the UE side, the measurement sampling during MG on and MG off maybe different, which includes additional margin. From the gNB side, gNB covers multiple UEs, so for the gNB’s scheduling, multiple UEs’ MG on/off status should be considered by the gNB, for the UE in the MG on status, scheduling limitation should be added, and for the UE in MG off status, no scheduling limitation need to be considered, so gNB needs some margin to adapt scheduling. So the transition time can be devided into:
	- active BWP switching delay
	- additional processing margin
  	    - caused by gNB, i.e. scheduling limitation adaption 
	    - caused by UE, i.e. measurement sampling adaption
[bookmark: OLE_LINK1]Proposal 2: The transition time should be further determined between the dynamic MG on/off.

2.2 Consideration on inter-frequency and inter-RAT
We analysis the case of intra-frequency. However, if inter-frequency or inter-RAT MOs which still need MG are configured, once the MG is configured, which should always be on status, since the inter-frequency and inter-RAT measurements always need gap. So which should be clarified that the dynamic MG on/off only applies to intra-frequency measurement. For inter-frequency and inter-RAT measurements, just the same as legacy Rel-15/16, once per UE MG or per FR MG configured, the MG is always on.
Proposal 3: Dynamic MG on/off only applies for intra-frequency. 
2.3 Consideration on NR-CA
In the case of NR-CA, multiple serving cells are configured to the UE, and several serving cells may be active at one time. For each active serving cell, active BWP switching via DCI or timer maybe happen. So one concern that the dynamic MG on/off should only focus on PCell or all active serving cells should be determined.
Considering that the MG configuration is per UE or per FR, not per serving cell, so for the dynamic MG on/off mechanism, all serving cells should be considered together. For intra-frequency measurement, only if all serving cells meet the condition of MG off, then the MG off can happen. Once any serving cell needs MG on, MG off can not happen. For example, three serving cells including PCell, SCell#1, SCell#2 are active at a moment, the intra-frequency measurement on PCell and SCell#1 can be done without gap, but on SCell#2 can only be done with gap, then the MG on should be kept.  
[bookmark: OLE_LINK2]Proposal 4: For NR-CA case, focus on intra-frequency measurement, dynamic MG off can be enabled only if all active serving cells can execute measurement without gap. 
3. Conclusion
In this contribution, we have the following proposals for pre-configured MG patterns:
Proposal 1: Introducing the dynamic MG on/off mechanism can be effective to deal with the dynamic active BWP switching via DCI or timer.
Proposal 2: The transition time should be further determined between the dynamic MG on/off.
Proposal 3: Dynamic MG on/off only applies for intra-frequency. 
Proposal 4: For NR-CA case, focus on intra-frequency measurement, dynamic MG off can be enabled only if all active serving cells can execute measurement without gap. 
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