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Introduction
RAN plenary #89-e meeting approved the RAN4 led work item of the Rel-17 Measurement Gap enhancements. In the revised WID [1], the following objectives are listed:
· 3.1 Network Controlled Small Gap (NCSG) specification [RAN4, RAN2]
· [bookmark: _Hlk58338609]3.3 Multiple concurrent and independent MG patterns [RAN4, RAN2]
· [bookmark: _Hlk58344578]3.6 Pre-configured MG pattern(s) (fast MG configuration) [RAN4, RAN2]
RAN plenary #90-e meeting further refined the work scope for preconfigured MG patterns as follows.
· RRM requirements for pre-configured MG pattern(s) [RAN4]
(1) Study requirements of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration
(2) Specification of rules and UE behaviour for activation/deactivation of a MG following a DCI or timer based BWP switch
(3) 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]
(4) 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 paper, we share our views on defining the RAN4 aspects of preconfigured MG patterns for NR Rel-17. 
Discussions
As discussed in our previous paper [2], the pre-configured MG pattern helps to avoid the prolonged MG reconfiguration delay via RRC when BWP is switched via DCI or MAC-CE. It shall be noted that the main use case which we find of interests is when BWP switches to a configuration that doesnot require MG based measurement, UE may stop opening the GAP without NW signaling overhead spent on reconfiguration. In such a scenario, instead of selecting among multiple MG patterns, the preferred configurability is to enable and disable the MG pattern per BWP in a binary fashion. Such an approach leaves the choice of candidate MG patterns for the network to decide by considering the mobility needs and network can always reconfigure via the RRC. Meanwhile, BWP is adapted on traffic condition. So, in a strict sense, change MG patterns should not be tied up with the BWP switch.  
Further according to the WID[1], “ The joint requirements for objectives (1), (2) and (3) can be discussed in the WI stage after stabilizing individual requirements.”, we thus propose the objective of pre-configured MG pattern focus on the binary enablement of a single MG for a BWP while RAN4 may further discuss how to disable and enable multiple MG patterns per BWP when objective 3.3 in the WID for multiple concurrent GAP makes progress.
Proposal1: RAN4 should focus on the binary enablement of an MG for a BWP when defining the requirements for pre-configured MG pattern.
Proposal1.1: RAN4 may further discuss whether and how multiple concurrent MG patterns can be associated with each BWP depending on the work progress of multiple concurrent and independent MG patterns.
In NR, MG configuration can be per UE or per FR based while the BWP is specific to a single CC. RAN4 may decide if the preconfigured MG patterns are referenced to the BWPs of PCELL and/or PSCELL rather than SCELLs, which means the MG pattern for activated Scell is the same as the preconfigured MG pattern based on the BWP of the spCell.
Proposal2: RAN4 needs to clarify if pre-configured MG patterns are referenced to the BWPs of PCELL or PSCELL and can be assumed for all the other activated SCells since per CC MG is not supported. 
Proposal2.1: If per UE MG is configured, the BWP of PCell is referenced to activate its MG pattern which applies to all the serving carriers including PSCell and SCells.
Proposal2.2: If per FR MG is configured, BWPs of PCell and PSCell are referenced respectively to decide the pre-configured MGs for applying to the SCells of respective FR.
Proposal2.3: RAN4 may discuss the applicability of preconfigured MG for ENDC and/or NEDC.
At the time when NW configures multiple BWP configurations and measurement objects, it has all the knowledge to map each BWP with a suitable MG pattern or whether an MG pattern is needed. Hence the signalling shall allow an indication field in the BWP IE for a binary or non-binary selection of one out of the configured MG patterns conveyed in the measurement configuration. To clarify, 
Proposal3: RAN4 shall seek clarifications from RAN2 on the signalling design for enabling and disabling the pre-configured MG pattern per BWP.


Figure 1 BWP switch with preconfigured GAP
As shown in fig.1, for a UE to activate a new MG pattern once the BWP has switched, it is necessary that UE requires certain time to load up the MG related and RF chain info for scheduling the tuning when gap starts. Therefore, a minimum duration of [FFS]ms shall be reserved before a new MG can be opened after a BWP switch completes.  
Proposal4: RAN4 to discuss a time separation of [X]ms from a BWP switch completion to a new MG entry.
On the contrary, as BWP switch is DCI based which may happen after a UE schedules a gap operation, it is also required to define a separation of [Y]ms from receiving the DCI for the BWP switch to the start of a scheduled gap as the deadline for UE to abort the up-coming gap operation. 
Proposal4.1: RAN4 to discuss if it’s needed to introduce a time separation of [Y]ms from BWP switch is triggered by DCI to the start of an up-coming gap, before which, UE shall abort the gap.
Conclusions
In this paper, we shared the views on specifying the requirements of preconfigured MG pattern for NR. 
Proposal1: RAN4 should focus on the binary enablement of an MG for a BWP when defining the requirements for pre-configured MG pattern.
Proposal1.1: RAN4 may further discuss whether and how multiple concurrent MG patterns can be associated with each BWP depending on the work progress of multiple concurrent and independent MG patterns.
Proposal2: RAN4 needs to clarify if pre-configured MG patterns are referenced to the BWPs of PCELL or PSCELL and can be assumed for all the other activated SCells since per CC MG is not supported. 
Proposal2.1: If per UE MG is configured, the BWP of PCell is referenced to activate its MG pattern which applies to all the serving carriers including PSCell and SCells.
Proposal2.2: If per FR MG is configured, BWPs of PCell and PSCell are referenced respectively to decide the pre-configured MGs for applying to the SCells of respective FR.
Proposal2.3: RAN4 may discuss the applicability of preconfigured MG for ENDC and/or NEDC.
Proposal3: RAN4 shall seek clarifications from RAN2 on the signalling design for enabling and disabling the pre-configured MG pattern per BWP.
Proposal4: RAN4 to discuss a time separation of [X]ms from a BWP switch completion to a new MG entry.
Proposal4.1: RAN4 to discuss if it’s needed to introduce a time separation of [Y]ms from BWP switch is triggered by DCI to the start of an up-coming gap, before which, UE shall abort the gap.
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