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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]During the last RAN4 meeting, RAN4 discussed the combination of Pre-MG and ConMGs [1] and the following terminologies for gap were agreed: 
	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 discuss the remaining issues for Pre-MG and ConMGs.
2 [bookmark: _Ref71471041][bookmark: _Ref78624429]Pre-MG+Con-MGs
Capability
In last meeting, RAN4 agreed the basic capability for Pre-MG and ConMGs. Other two potential capabilities were under discussion.
	Features
	Index
	Feature group
	Components
 
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	32. NR_MG_enh2
	32-1
	Concurrent gaps with Pre-MG in a FR
	Support of multiple per-UE (or per-FR) measurement gap patterns with at least one per-UE (or per-FR) Pre-MG. Details in Clause [9.1.x.2] of TS 38.133.  
	19-3-x and 19-2
x = 1 or 2 
	Yes
	No
	UE behaviour is undefined if the network configures concurrent MGs where at least one of the gaps is a Pre-MG
	Per UE
	No
	No
	N.A
	 
	Optional with capability signalling 



Simultaneous activation
When RAN4 discussed simultaneous activation procedure, additional delay has already been allowed to the UE compared with single Pre-MG activation. In Rel-17, when RAN4 introduced Pre-MG, the capability of multiple trigger events for Pre-MG activation has already been agreed to support. Thus, we don’t think it’s necessary to introduce additional capability for simultaneous activation for multiple Pre-MGs.
[bookmark: _Ref155706052]Proposal 1: No additional capability is needed to handle the simultaneous activation.
Dynamic collision
[bookmark: _Ref144978098]Con-MGs+Pre-MG is an optional feature which is based on two other separate capabilities which are Con-MGs and Pre-MG. Compared with the legacy separate Con-MGs and Pre-MG capabilities, the new UE behavior is about dynamic collision handling due to Pre-MG status change. However, we don’t expect too much UE efforts to support such dynamic collision if UE can already support Pre-MG. Thus, we propose that UE shall support the dynamic collision without additional capability once UE supports this advanced feature. 
Proposal 2: No additional capability is needed to handle the dynamic collision.
In current capability, dynamic collision is captured without explanation. RAN4 shall clarify the definition of dynamic collision firstly. In our understanding, the legacy agreed definition of dynamic collision shall be captured. Dynamic collision means at least one [activated] pre-configured MG with higher priority is involved during the gap collision, where gap instances of other MGs (which has lower priority) are dropped. The collision scenarios of MG/Pre-MG with Pre-MG activation/deactivation procedure within 4ms also belongs to the dynamic collision. Thus, dynamic collision definition shall be updated as following:
Dynamic collision means when the occasion of activated Pre-MG with higher priority is involved during the gap collision, where the occasion of other MG/Pre-MG has lower priority. The scenarios for higher priority Pre-MG activation/deactivation procedure colliding with other MG/Pre-MG instance within 4ms is also called as dynamic collision.
[bookmark: _Ref160977778]Proposal 3: RAN4 to further clarify dynamic collision definition as follow.
· Dynamic collision means when the occasion of activated Pre-MG with higher priority is involved during the gap collision, where the occasion of other MG/Pre-MG has lower priority. The scenarios for higher priority Pre-MG activation/deactivation procedure colliding with other MG/Pre-MG instance within 4ms is also included.

[bookmark: _Ref126484261]Pre-MG remaining issue
In RAN4 #106 meeting, we proposed to further clarify the Pre-MG association rules. During the meeting, RAN4 agreed to focus on Rel-17 concurrent gaps association rule firstly.
	Issue 3-4-2: [Case 1] Pre-MG association clarification  
Moderator’s note: This issue is currently being discussed in Rel-17 measurement gap enhancements during the maintenance phase, hence RAN4 should postpone the discussion on this issue until it is resolved in Rel-17 measurement gap enhancements.
< Agreement >:  
· Postpone until this issue is resolved in Rel-17 measurement gap enhancements maintenance.


In last meeting, RAN4 agreed to further clarify the association for concurrent gaps in Rel-17 as follow. Thus, RAN4 can further check Pre-MGs’ association rules based on these latest concurrent gaps agreements. In our understanding, the most important principle agreed in last meeting is 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.
	Sub-topic 5-1: For an MO that can be measured outside MG and associated with a MG
Agreement
· MO should be measured outside of associated MG when MO is partially or no overlapping with union of Con-MG
· A MO is measured only within the associated MG if the MO can be measured outside of associated MG but fully overlap with the union of the Con-MG and partially overlap with the associated MG.


When NW configures one Pre-MG(Pre-MG1) and another Pre-MG/MG, once Pre-MG1 is deactivated(which means all MOs associated with Pre-MG1 don’t need gap), if the MO associated with Pre-MG1 fully overlap with the other activated Pre-MG/MG, the MO is measured only within the other activated Pre-MG/MG . For example, if f0, f1, f2 are all associated with Pre-MG in the figure below, f0 and f2 shall perform measurement within Pre-MG when Pre-MG is activated, and perform measurement within MG when Pre-MG is deactivated.
[image: ]
[bookmark: _Ref141711412]Proposal 4: When NW configures a Pre-MG1 and a Pre-MG2/Type-2 MG in ConMGs, the MO associated with Pre-MG1 will be measured within activated Pre-MG2/Type-2 MG if Pre-MG1 is deactivated and the MO is fully overlapping with activated Pre-MG2/Type-2 MG.
3 NCSG+Con-MGs
Capability
In our understanding, NCSG+NCSG is an optional feature which is based on two other separate capabilities which are Con-MGs and NCSG. Compared with the MG and NCSG, there is no new UE behaviour is needed for NCSG+NCSG. Thus, no new capability is needed for NCSG+NCSG. 
[bookmark: _Ref144979696]Proposal 5: No additional UE capability is needed for NCSG+NCSG in an FR. 
Gap association rule 
When UE capable of NCSG reports the NCSG indication for each band, the NW can configure a NCSG and a Type-2 MG. The MOs in the bands which UE indicates ‘no gap with interruption’ can be configured with the association of NCSG and the MOs in the bands which UE indicates ‘gap’ can be configured with the association of Type-2 MG. The other MOs in the bands which UE indicates ‘no gap no interruption’ and the MOs related to gapless measurement capability (inter-frequency without gap in Rel-16) will be measured outside the gap. Thus, when NW configures a NCSG and a Type-2 MG, RAN4 also needs to consider each frequency layers’ association among these three sets: NCSG, Type-2 MG and outside gap. 
	Issue 4-4-1: [Case 2] Potential changes for NCSG upon SCell activation
< Agreements from GTW >: 
· UE behavior for deactivated SCell measurements with NCSG in Case 2 is FFS
· Option 1: Legacy UE behavior (i.e. UE measures the deactivated SCell outside of MG)
· Option 2: When the SCell is deactivated, the deactivated SCell’s MO will be measured within NCSG if the SMTC is partially or fully overlapped.
< Agreements from online session >: 
· Option 1: 
· UE measures the deactivated SCell outside of MG
· Option 2: 
· When the SCell is deactivated, the deactivated SCell’s MO will be measured within NCSG if the SMTC is partially or fully overlapped with NCSG.
· FFS whether a new indication shall be introduced enable support of NCSG for deactivated SCell only.
< Agreement >: 
· Align the understanding of Rel-17 UE behaviours
· Only up to 1 NCSG can be configured. All activated Scell MOs are implicitly associated to the NCSG
· In the dynamic UE capability signalling, there is no separate indication for activated/deactivated serving cells. This implies UE only indicate the capability if it supports all scenarios, including
· deactivated Scell
· activated Scell but SSB not in active BWP
· Understanding to be clarified:
· Will all deactivated Scell be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG?
· New in Rel-18
· When Type-2 MG and NCSG are both configured, some serving cell MOs may associated to the NCSG and some are not.
· Question 1: What is the expected UE behaviour (assume SMTC partially overlapped with NCSG)
· Option 1: skip gap association, all deactivated Scells are measured within NCSG. (This implies some new rule to override the existing gap association rule)
· Option 2: Still follow the gap association, i.e., (This implies we follow Rel-17 gap association rule)
· Deactivated Scell MO associated with NCSG is measured within NCSG
· Deactivated Scell MO not associated with NCSG is measured outside NCSG
· Question 2: Whether additional UE capability indication is needed 


In our understanding, this issue is about further clarifing UE’s association other than an optimization. In Rel-17, deactivated SCell is agreed to be measured within NCSG instead of outside gap if NW configures NCSG. However, when NW activates the SCell, the related SSB may not be measured if the SSB is outside active BWP when UE reports ‘gap’ for the band. 
In Rel-18, when UE supports both MG and NCSG, deactivated SCell can be measured within NCSG. After SCell activation, the MO may further decide to be measured within gap or NCSG or outside gap depends on UE’s band reporting and BWP status.
· If UE reports ‘ncsg’ for the band, and
· if the SSB is within the active BWP, the MO will be measured outside MG and NCSG;
· if the SSB is outside the active BWP, the MO will be measured within NCSG.
· in this case, the MO can be associated within the NCSG. 
· If UE reports ‘gap’ for the band, and
· if the SSB is within the active BWP, the MO will be measured outside MG and NCSG;
· if the SSB is outside the active BWP, the MO will be measured within MG.
· in this case, the MO can be associated within the Type-2 MG. 
[image: ]
Figure 1. The transition from NCSG to MG for a MO with deactivated SCell
[bookmark: _Ref126337280][bookmark: _Ref110117983][bookmark: _Ref115443586]Observation 1: In Rel-17, when UE supports NCSG, deactivated SCell measurement will be performed within NCSG.
[bookmark: _Ref126337296][bookmark: _Ref160715397][bookmark: _Ref133600585]Proposal 6: When the SCell is deactivated, 
· the deactivated SCell’s MO will be measured within the only NCSG if the SMTC is partially or fully overlapped regardless of gap association.
· the deactivated SCell’s MO will be measured within the associated NCSG if NCSG+NCSG is configured.

4 Conclusion
In the contribution, we continue discussing the remaining issues for Pre-MG in Rel-18. We have the following observations and proposals:
Observation 1: In Rel-17, when UE supports NCSG, deactivated SCell measurement will be performed within NCSG.
Proposal 1: No additional capability is needed to handle the simultaneous activation.
Proposal 2: No additional capability is needed to handle the dynamic collision.
Proposal 3: RAN4 to further clarify dynamic collision definition as follow.
· Dynamic collision means when the occasion of activated Pre-MG with higher priority is involved during the gap collision, where the occasion of other MG/Pre-MG has lower priority. The scenarios for higher priority Pre-MG activation/deactivation procedure colliding with other MG/Pre-MG instance within 4ms is also included.
Proposal 4: When NW configures a Pre-MG1 and a Pre-MG2/Type-2 MG in ConMGs, the MO associated with Pre-MG1 will be measured within activated Pre-MG2/Type-2 MG if Pre-MG1 is deactivated and the MO is fully overlapping with activated Pre-MG2/Type-2 MG.
Proposal 5: No additional UE capability is needed for NCSG+NCSG in an FR.
Proposal 6: When the SCell is deactivated,
· the deactivated SCell’s MO will be measured within the only NCSG if the SMTC is partially or fully overlapped regardless of gap association.
· the deactivated SCell’s MO will be measured within the associated NCSG if NCSG+NCSG is configured.
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