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1. Introduction
Case 2 requirements of R18 gap enhancement was discussed during the previous RAN4 meetings. The last agreements can be found in [1]. In this contribution, we continue discussing the open issue.
2. Discussion
Issue 4-4-1: [Case 2] Potential changes for NCSG upon SCell activation
< Agreements from meeting RAN4#106-bis-e >: 
· 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.
The first issue we would like to discuss is about potential changes for NCSG upon SCell activation.
According to R17 NCSG reporting, UE indicates two entries respectively for intra-frequency and inter-frequency measurement:
[image: Graphical user interface, text, application, email

Description automatically generated]
One thing we would like to highlight is that the reporting is relatively static, based on the configured CA band combination and regardless of whether the SCell is activated or not. Therefore, if some MO cannot be measured within NCSG, e.g. SCell is activated and the MO is outside active BWP, UE shall not claim support of NCSG on this band or serving cell. For example:
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Figure 1 NCSG for SCell measurement
Assuming there is a vacant RF chain when the SCell is deactivated, then UE can use it for measurement on the deactivated SCell. However, when the SCell is activated and BWP2 is the active BWP, UE may not support the measurement with NCSG since the MO is outside active BWP. Note that the feedback of NCSG is per RRC level while SCell activation/deactivation is done via MAC, which is more dynamic than RRC. Conservatively, the UE shall not claim support of NCSG on this SCell. Unless the UE is always operating with larger BW, e.g. as CBW, the UE may still support NCSG for this SCell. Therefore, some optimization is needed.
[bookmark: _Ref134385379]Observation 1: according to R17 NCSG reporting design, UE shall NOT indicate support of NCSG for the band unless UE can always perform measurement within NCSG regardless of which BWP is the active BWP. In other word, once UE indicates support of NCSG for the band, the MO within this band can always be measured within NCSG. This jeopardizes the benefit of using NCSG for measurement on SCC.
[bookmark: _Ref134385638]Proposal 1: a new indication shall be introduced enable support of NCSG for deactivated SCell only.

Next, we would like to share our view on understanding of R17 UE behaviours
< 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?
In our understanding, RAN4 cannot simply assume “all deactivated Scell be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG”. At least it hasn’t been explicitly discussed in R17 when RAN4 introduced NCSG in NR.
Support of NCSG feature (nr-NeedForGapNCSG-Reporting-r17) is reported per UE. However, feedback of NeedForGapNCSG-InfoNR is per band per band combination. For instance, if UE ONLY supports NCSG in FR1, then UE shall report nr-NeedForGapNCSG-Reporting-r17, and report ‘gap’ for all FR2 bands. However, we cannot assume deactivated SCell in FR2 can be measured via NCSG, since this UE doesn’t even support NCSG in FR2.
[bookmark: _Ref142320998]Observation 2: NCSG cannot always be used for measurement on deactivated SCC when UE reports ‘gap’ on the corresponding band.
[bookmark: _Ref142320989]Proposal 2: RAN4 cannot simply assume “all deactivated Scell be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG”.

Then about new behaviours in R18:
· 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 
This issue highly depends on above discussion for proposal 1 and 2. If proposal 1 is agreeable, option 1 here can work. Specifically, if UE supports the new indication for deactivated SCell, then the deactivated SCell’s MO will be measured within NCSG if the SMTC is partially or fully overlapped. Otherwise, we support to follow the gap association: Deactivated Scell MO associated with NCSG is measured within NCSG and deactivated Scell MO not associated with NCSG is measured outside NCSG.
[bookmark: _Ref142320991]Proposal 3: If UE supports the new indication of NCSG for deactivated SCell, then skip gap association, i.e., the deactivated SCell’s MO will be measured within NCSG if the SMTC is partially or fully overlapped. Otherwise, still follow the gap association, i.e., deactivated Scell MO associated with NCSG is measured within NCSG and deactivated Scell MO not associated with NCSG is measured outside NCSG

3. Conclusion
In this contribution, we provide discussion on case 2 requirements. After discussion, the following conclusions are provided:
Observation 1: according to R17 NCSG reporting design, UE shall NOT indicate support of NCSG for the band unless UE can always perform measurement within NCSG regardless of which BWP is the active BWP. In other word, once UE indicates support of NCSG for the band, the MO within this band can always be measured within NCSG. This jeopardizes the benefit of using NCSG for measurement on SCC.
Proposal 1: a new indication shall be introduced enable support of NCSG for deactivated SCell only.
Observation 2: NCSG cannot always be used for measurement on deactivated SCC when UE reports ‘gap’ on the corresponding band.
Proposal 2: RAN4 cannot simply assume “all deactivated Scell be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG”.
Proposal 3: If UE supports the new indication of NCSG for deactivated SCell, then skip gap association, i.e., the deactivated SCell’s MO will be measured within NCSG if the SMTC is partially or fully overlapped. Otherwise, still follow the gap association, i.e., deactivated Scell MO associated with NCSG is measured within NCSG and deactivated Scell MO not associated with NCSG is measured outside NCSG.
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