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1. Introduction 
RAN4 led work item “NR measurement gap enhancements” is approved in [1]. Main objectives are introducing (1) pre-configured MG patterns(s) per configured BWP; (2) Multiple concurrent and independent MG patterns; and (3) Network controlled small gap (NCSG). In this contribution, we focus on discuss on pre-configured measurement gap. 
RAN2 received LS on R17 NR MG enhancements – Pre-configured MG in [2] from RAN4:
For Rel-17 measurement gap (MG) enhancement WI, RAN4 has discussed support of pre-configured MG, and reached the following conclusions regarding the configuration of pre-configured MG. 
	· 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 


Regarding how pre-configured MG is activated/deactivated, RAN4 has further reached the following conclusion.
	· 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)



RAN4 respectfully asks RAN2 to take the above information into account and define the signalling support for configuration of pre-configured MG. RAN4 is discussing open issues and additional aspects of pre-configured MG and may provide further information in the next RAN4 meeting. 
In this contribution, we would like to further discuss the support of pre-configured gap as per request by RAN4.
2. Discussion 
 Figure 1 shows an example of the use case of pre-configured gap. UE serving cell is configured in MO 1 where 2 BWP are configured. SSB is only in BWP1. If UE current BWP is BWP1, no measurement gap is needed to measure the serving cell SSB. When the network indicates the UE to switch to BWP 2, measurement gap is needed for UE to perform measurement of the serving cell SSB.  
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Figure 1: Example of pre-configured gap use case.

Based on the LS from RAN4 [2], the pre-configured gap is configured by the network as follow:
· Can be configured either per UE or per FR
· Rel16 legacy gap can be configured as the pre-configured gap
· Pre-configured gap parameters such as MGRP and MGL are the same as in Rel16 legacy gap
Since pre-configured gap parameters and the gap patterns are the same Rel16 legacy gap, the same RRC measurement gap configuration can be reused for pre-configured gap. Only need a separate mechanism to distinguish pre-configured gap.
Proposal 1: The RRC measurement gap configuration of Rel-16 legacy gap can be reused for pre-configured gap. 
RAN4 LS includes the MG activation and deactivation as follow:
· 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

Our understanding of the LS from RAN4 is that the pre-configured MG activation/deactivation is based on whether corresponding BWP is activated or not (upon BWP switching) where it can be indicated by DCI or timer based. RRC-based activated/deactivation pre-configuration is needed to indicate which BWP the gap is activated if it becomes active BWP. 
Example in Figure 1 will have the following RRC pre-configured information:
· BWP 1: the gap is deactivated
· BWP 2: the gap is activated
It means when the UE is switched to BWP 1, the pre-configured measurement gap will be deactivated. Similarly, when the UE is switched to BWP 2, the pre-configured measurement gap will be activated.
Proposal 2: RRC configuration of gap activation/deactivation per BWP can be configured along with measurement gap configuration.
Proposal 3: When the BWP is switched in legacy operation, it triggers the activation/deactivation of gap based on the RRC configuration gap activation/deactivation per BWP.
In the LS, MAC CE based activation/deactivation is FFS. We think that this may have some specification impact and don’t see the additional benefit. Since RAN2 doesn’t have a large time unit, we think that this should be left for RAN4 discussion..
Proposal 4: MAC CE based pre-configured gap activation/deactivation can be left to RAN4.
In RAN4 LS, it discussed “Additional explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided”. If pre-configured gap is configured, activation/deactivation should be provided to the UE. One way is to use the activation/deactivation configuration as part of the indication of pre-configured gap is configured. That way, it is always signal to the UE. There will be no ambiguity. 
Proposal 5: RRC activation/ deactivation configuration per BWP is used to distinguish the configured measurement gap is pre-configured measurement gap. There is no need for other rules if this information is mandatory for pre-configured gap.

3. Conclusion
[bookmark: _Hlk47081425]Proposal 1: The RRC measurement gap configuration of Rel-16 legacy gap can be reused for pre-configured gap. 
Proposal 2: RRC configuration of gap activation/deactivation per BWP can be configured along with measurement gap configuration.
Proposal 3: When the BWP is switched in legacy operation, it triggers the activation/deactivation of gap based on the RRC configuration gap activation/deactivation per BWP.
Proposal 4: MAC CE based pre-configured gap activation/deactivation can be left to RAN4.
Proposal 5: RRC activation/ deactivation configuration per BWP is used to distinguish the configured measurement gap is pre-configured measurement gap. There is no need for other rules if this information is mandatory for pre-configured gap.
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