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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In last meeting, RAN4 discussed the combination of Pre-MG and ConMGs [1].  Some terminology for gap were agreed as follow. 
	Issue 2-2: Definitions: legacy, concurrent, baseline and component gaps
< Agreement >: 
· Type-1 MG: Gap(s) configured via GapConfig without suffix
· Type-2 MG: Gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17


In this contribution, we will continue to discuss the related issues for Pre-MG and ConMGs with the agreed terminology.
2 Further Enhanced Rel-17 ConMGs Rules
[bookmark: _Ref71471041][bookmark: _Ref78624429]Association Rule for Pre-MG
In last meeting, an open issue for gap association is as follow. We think this association issue is unclear from Rel-17 ConMGs. We also prepared one discussion paper to share our views on further clarification the association in ConMGs. When RAN4 studies the association for Pre-MG+Type-2 MG, it’s better to agree the rules in Rel-17 ConMGs firstly. 
	Issue 2-7: [Case 1] Potential clarifications/changes to Rel-17 gap association
< Agreement >: 
· RAN4 reuses the explicit association from Rel-17 MGE for concurrent gap to Rel-18.
· FFS any further enhancement
· FFS how to interpret the gap association to an intra-frequency measurement that does not need MG/NCSG


In the Rel-17 ConMGs discussion, an important issue is the association of MGs and MOs. The association between MG and MO should be configured clearly by the network, otherwise, UE doesn’t know when to perform measurement in which MG for an MO to be measured within gap. From our understanding, whether an MO should be measured within gap only depends on the measurement type, such as whether SSB is within the active BWP other than whether NW configures the association. Thus, we propose to further confirm that when an MO doesn’t need to be measured within MG, the MO should be measured outside MG regardless of configured association. 
· When the MO is partially overlapping or non-overlapping with the MG, the MO should be measured outside gap.
· When the MO is fully overlapping with the MG, the MO should be measured within gap.
When Pre-MG is configured together with Type-2 MG, some further clarifications for association is needed. 
When an intra-frequency measurement is associated with an activated Pre-MG and doesn’t need to be measured within gap, the intra-frequency can be measured outside gap if the intra-frequency is partially overlapping with Pre-MG. The intra-frequency is to be measured within Pre-MG if the intra-frequency is fully overlapping with Pre-MG. On the contrary, when an intra-frequency measurement is associated with a deactivated Pre-MG, the intra-frequency will be measured outside gap.
[bookmark: _Ref118322116]Proposal 1: When NW configures a Pre-MG and a Type-2 MG in ConMGs, the MO associated with activated Pre-MG which doesn’t need to be measured within gap will be measured 
· outside Pre-MG if the intra-frequency measurement is partially overlapping with Pre-MG,
· within Pre-MG if the intra-frequency measurement is fully overlapping with Pre-MG.

Furthermore, when an MO is partially overlapping with activated Pre-MG but fully overlapping with the union of the Type-2 MG and Pre-MG, if the MO doesn’t need to be measured within gap, the MO still needs to be measured within Pre-MG.
[image: ]
Figure 1. An MO fully overlapping with the union of Pre-MG and Type-2 MG

[bookmark: _Ref118322120]Proposal 2: When NW configures a Pre-MG and a Type-2 MG in ConMGs and the MO associated with activated Pre-MG, if the MO is partially overlapping with Pre-MG but fully overlapping with the union of Type-2 MG and Pre-MG, the MO needs to be measured within Pre-MG.
When NW configures an intra-frequency measurement which is associated with Pre-MG and the Pre-MG is deactivated, if the intra-frequency measurement is fully overlapping with MG, the intra-frequency measurement should be measured with MG.
[image: ]
Figure 2. Pre-MG partially fully overlapping with Type-2 MG
[bookmark: _Ref110117976][bookmark: _Ref118322123]Proposal 3: When NW configures a Pre-MG and a Type-2 MG in ConMGs, the MO associated with Pre-MG will be measured within Type-2 MG provided that
· Pre-MG is deactivated, and
· the MO is fully overlapping with Type-2 MG

MO based priority rule for ConMGs
In Rel-17, when RAN4 defines the concurrent gaps requirement, the collision rule is introduced and applied to two legacy MGs. The legacy MG can be believed as a static gap which can only be reconfigured by RRC signalling.
[bookmark: _Ref110117953]Observation 1: In Rel-17, the MGs’ priority is statically configured in concurrent gaps by RRC.
In last meeting, we proposed to further consider MO based priority rule due to Pre-MG in Rel-18. The reason is in Rel-18, NW is allowed to configure a legacy MG together with a Pre-MG which can be believed as a dynamic gap and activated/deactivated by RRC/MAC/DCI. Thus, we think the priority associated with Pre-MG can also be dynamically changed depending on the associated MOs for Pre-MG.
	Issue 2-9: [Case 1] Potential changes on how to determine the priority
< Agreement >: 
· Take the following as the baseline in Rel-18
· The priority of a Pre-MG which concurrent with other gaps should be up to network assignment. For the priority of a Pre-MG, once it is configured, it should be same until it is reconfigured by RRC signalling 
· FFS whether to introduce priority based on associated MO(s)


In Rel-15, when RAN4 defines the measurement requirement, the searcher’s concept is introduced. To guarantee the Pcell’s mobility performance, intra-frequency measurement for PCell will always has the highest priority and occupy an exclusive searcher. 
[bookmark: _Ref110117956]Observation 2: Intra-frequency measurement cannot be dropped which will have severe performance impact for mobility.
Thus, we propose to prioritize the Pre-MG’s priority once the intra-frequency measurement for PCell is measured within Pre-MG regardless of the initial priority configured by network. 
For example, in the beginning, network configures the legacy MG with a higher priority for PRS measurement f2, and Pre-MG with a lower priority for inter-frequency measurement f1. After BWP switching, the SSB to be measured for PCell f0 is outside active BWP. Thus, the intra-frequency f0 which is associated with the highest priority should be measured within Pre-MG. Thus, the priority of Pre-MG will be the highest compared with legacy MG.  
[image: ]
Figure 3. The priority changes for the Pre-MG 
[bookmark: _Ref110117993]Proposal 4: The Pre-MG’s priority can be further decided by the associated MO being measured.
 
Additional gap dropping rule
In last meeting, another issue is to clarify the UE’s behaviour during Pre-MG activation/deactivation period. Some companies think no requirement is needed since this is a transition period. 
	Issue 2-11: [Case 1] Additional gap dropping rule
< Wayforward >: 
· FFS whether UE shall drop the collided concurrent gap occasion, when the pre-configured MG activation procedure is overlapped with one of concurrent gap occasion. 


However, we think it’s still important to clarify UE’s behaviour during Pre-MG status change because both NW and UE need to understand whether data scheduling is expected during the Type-2 MG occasions within Pre-MG status change period.
During Pre-MG status change period, the ConMGs’ gap dropping rule is invalid since Pre-MG’s status is unclear for NW. If the Pre-MG status change is due to BWP switch or RRC reconfiguration, the measurement isn’t allowed since no transmission/reception is exception during the BWP switch or RRC reconfiguration period. However, we think data scheduling is allowed during SCell activation. Thus, we think whether gap dropping rule is needed depending on the scenarios. 
[bookmark: _Ref118322130]Proposal 5: RAN4 to define a clear UE behaviour to guarantee both NW and UE to understand whether data scheduling is expected within the Type-2 MG occasions during Pre-MG activation/deactivation period.
[bookmark: _Ref118322133]Proposal 6: During Pre-MG activation/deactivation period, the gap dropping rule is invalid since NW doesn’t know the Pre-MG’s status.
3 Conclusion
In the contribution, we discuss the open issues for Pre-MG+ConMGs. We have the following proposals:
Observation 1: In Rel-17, the MGs’ priority is statically configured in concurrent gaps by RRC.
Observation 2: Intra-frequency measurement cannot be dropped which will have severe performance impact for mobility.
Proposal 1: When NW configures a Pre-MG and a Type-2 MG in ConMGs, the MO associated with activated Pre-MG which doesn’t need to be measured within gap will be measured
· outside Pre-MG if the intra-frequency measurement is partially overlapping with Pre-MG,
· within Pre-MG if the intra-frequency measurement is fully overlapping with Pre-MG.
Proposal 2: When NW configures a Pre-MG and a Type-2 MG in ConMGs and the MO associated with activated Pre-MG, if the MO is partially overlapping with Pre-MG but fully overlapping with the union of Type-2 MG and Pre-MG, the MO needs to be measured within Pre-MG.
Proposal 3: When NW configures a Pre-MG and a Type-2 MG in ConMGs, the MO associated with Pre-MG will be measured within Type-2 MG provided that
· Pre-MG is deactivated, and
· the MO is fully overlapping with Type-2 MG
Proposal 4: The Pre-MG’s priority can be further decided by the associated MO being measured.
Proposal 5: RAN4 to define a clear UE behaviour to guarantee both NW and UE to understand whether data scheduling is expected within the Type-2 MG occasions during Pre-MG activation/deactivation period.
Proposal 6: During Pre-MG activation/deactivation period, the gap dropping rule is invalid since NW doesn’t know the Pre-MG’s status.
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