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1. Introduction
Around Case 2 in the WI, the following agreements were achieved in [1] during108bis meeting. 
	Issue 3-1-1: [Case 2] Whether per FR PRS gap should be considered in case 2 Concurrent gaps with NCSG?
· Agreement: 
· A per-FR Type-2/Type-1 MG configured together with an NCSG can be used for PRS measurements provided the UE supports independentGapConfigPRS-r17.
· NCSG is not applicable for positioning.

Issue 3-1-2: [Case 2] Case 2 is subject to UE capability ncsg-MeasGapPerFR-r17? 
· Agreement: 
· the support of per FR gap combinations in TS 38.133 table 9.1.8-1 should be subject to UE capability ncsg-MeasGapPerFR-r17. 


In 108bis meeting, an updated work plan in [2] was approved and the upcoming 109 meeting is the last meeting with TU for core part discussion. Some warm discussion were held in 108bis meeting and with some agreement achieved, while still some issues were suspending. In this document, we provide some further analysis on the Case 2. Focus on all the remaining issues.
2. Discussion
Whether to consider an additional capability for NCSG + NCSG in an FR
It has been approved that a Rel-18 UE capability for concurrent gaps with NCSG in an FR is introduced. Regarding the support of the combination of NCSG+ NCSG in an FR, still opening.
It should be noted that in previous meeting, it has been decided that the parallel measurements upon NCSGs collision has been excluded from Rel-18 WID, so for Case 2, even two NCSGs are configured to the UE, they should be configured in non-parallel mode. The simultaneous measurements on two NCSGs is not considered in this Rel-18 WID. Based on such assumption, even NCSG +NCSG in an FR is configured, from the perspective of UE side, since the measurements associated to the two NCSGs can only be performed in sequence rather than in parallel, such combination would not lead to additional UE implementation complexity. So we do not believe additional UE capability is needed. 
Observation 1: Parallel measurements upon NCSGs collision is not allowed in Rel-18 WID, even NCSG +NCSG in an FR is configured, the measurements associated to the two NCSGs can only be performed in sequence rather than in parallel.
Proposal 1: No need to introduce additional UE capability for NCSG +NCSG in an FR.

Potential changes for NCSG upon SCell activation
In Rel-17, the deactivated SCell is agreed to be measured within NCSG instead of outside gap if NW configures NCSG. However, when NW triggers SCell activation, the related SSB of the deactivated SCell’s MO to be measured may be outside active BWP. In such case, how to address the measurement of the deactivated SCell’s MO, which should be identified.
After some discussion during last meeting, the following two options were agreed as candidates in [2]:
	< 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.


Before exploring the solution in R18, it is important to reach consensus on the R17 UE behaviors. Fortunately the following alignment between companies are achieved in last meeting:
	< 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?


Firstly, regarding the content to be clarified with respect to R17 UE behaviour “Will all deactivated Scell be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG”, we would provide our view on this.
Based on current R17 spec, once NCSG is configured, UE would apply NCSG to perform the following types of measurement highlighted in yellow given that all or part of SMTC occasions are overlapped with NCSG.
	The carrier-specific scaling factor CSSFwithin_ncsg,i for a measurement object i derived in this clause is applied to following measurement types:
...
SSB-based intra-frequency measurement object corresponding to a deactivated serving cell or to an activated serving cell in dormancy, when all or part of the SMTC occasions of this intra-frequency measurement object are overlapped by the NCSG;
...


Furthermore, For UE supporting nr-NeedForGapNCSG-reporting-r17 and indicating NeedForGapNCSG-InfoNR for intra-frequency measurement, regarding the applicability of NCSG, R17 spec has the following description, i.e. without any specific condition.
	The UE can perform intra-frequency SSB based measurement corresponding to a deactivated SCell or dormant SCell with NCSG.


As a result, no matter what status UE report in intraFreq-needForNCSG, all deactivated SCells should be measured via NCSG unless no overlapping between SMTC and NCSG. So it can be concluded that
	· Understanding to be clarified:
AWill all deactivated Scell should be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG given that all or part of the SMTC occasions of the deactivated SCell are overlapped with the NCSG.?


Observation 2: Regarding the R17 UE behavior alignment, based on current R17 spec, it can be clarified that: All deactivated Scell should be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG given that all or part of the SMTC occasions of the deactivated SCell are overlapped with the NCSG.
After the clarification on R17, look at the progress of this R18 WI, to our understanding, still two aspects should be determined:
· The association between the MO of deactivated SCell and concurrent MG(including at least one NCSG)
· The UE measurement behavior(including the deactivated and activated status) 
With respect to Issue 1, the following options were suggested in [3]:
	· 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


To our understanding, Option 1 is aligned with R17 NCSG, and Option 2 is consistent with R17 Concurrent MGs. Regarding Option 1, it is hard to decide which NCSG to apply for the deactivated SCell MO under the gap combination of NCSG + NCSG. Actually such gap combination is allowed in previous meeting. So under such gap combination, some additional rule is still needed. While at the same time, Option 1 can relax the UE responsibility when the deactivated SCell switch to activated status. When the deactivated SCell is activated, UE can determine the measurement behavior within the candidates of via MG 1, via MG 2 or without MG, based on the comprehensive consideration of gap association, NeedForGapNCSG-InfoNR report and active BWP.
Observation 3: If skipping the gap association, all deactivated SCells are measured within NCSG, it is hard to decide which NCSG to apply for one deactivated SCell MO under the gap combination of NCSG + NCSG.
It seems that Option 2 is the most straightforward solution. No matter the gap combination is NCSG + NCSG or NCSG + Type-2 MG, gap association configuration determines the UE behaviour, i.e. the deactivated SCell MO is measured with one NCSG if the MO is associated with the NCSG. Such principle can handle all types of gap combinations uniformly, RAN4 does not need to determine the principle case by case, therefore which is the most straightforward and simple principle. As a result, the deactivated SCell MO associated with NCSG is measured within NCSG, while the deactivated SCell MO not associated with NCSG is measured outside NCSG. 
Proposal 2: Prefer to reuse the gap association rule to determine in which MG the deactivated SCell MO would be performed, this is the most straightforward and uniform for any gap combination.
If follow Option 2, considering the SCell status switching from deactivated to activated, which means after the deactivated switches to activated, the gap association should still be applied, i.e. this activated SCell MO is still associated with the NCSG, however whether UE should measure this activated SCell MO(intra-frequency) within NCSG or not, to our understanding, reuse the conditions defined in R17 NCSG as below is one solution. It is aligned with the understanding of R17 UE behaviors achieved in last meeting as above.
	For UE supporting nr-NeedForGapNCSG-reporting-r17 and indicating NeedForGapNCSG-InfoNR for intra-frequency measurement, 
	An intra-frequency SSB measurement is defined as measurement with NCSG if
-	the UE indicates ‘ncsg’ via NeedForGapNCSG-InfoNR for the intra-frequency measurement, and
-	the SSB is not completely contained in the active BWP of the UE, and
-	the active downlink BWP is not an initial BWP


Proposal 3: Based on the principle of reusing the gap association rule to determine in which MG the deactivated SCell MO would be performed, when the deactivated SCell switches to be activated, still reuse the R17 conditions to decide whether this SCell can be measured with the NCSG. That is, keep alignment with the understanding of R17 UE behaviors.

Whether a new UE capability is needed for the support of NCSG for deactivated SCell
Regarding this issue, the following options were proposed in last meeting:
	· Option 1:
· No 
· Option 2: 
· A new indication shall be introduced enable support of NCSG for deactivated SCell only.


It is clearly specified that the NCSG is applicable for the deactivated SCell in R17. So if follow R17, no need to introduce additional UE capability or indication. 
The R17 signalling of UE reporting includes both intraFreq-needForNCSG and interFreq-needForNCSG. And the granularity of intraFreq-needForNCSG is per serving cell level. 
Besides, during the R18 discussion, RAN4 has achieved the following agreements in 107 meeting:
	< 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


Based on the part highlighted with underline, if UE reports ‘ncsg’ for a serving cell through intraFreq-needForNCSG, it implies UE should be responsible for the declaration with considering both activated status and deactivated status. For a UE capable of NCSG, to our understanding, it can always measure the deactivated SCell within NCSG or no MG; while regarding the measurement for activated SCell, whether it can be performed within NCSG or within MG or no NCSG no MG, depends on whether the SSB is contained by the active BWP. As a result, it seems that no need to distinguish the UE indication for activated status and deactivated status separately for a single serving cell, mainly determined the UE indication with the consideration of activated status is fine. 
Proposal 4: No need to distinguish the UE indication for activated status and deactivated status separately for a single serving cell.
3. Conclusion
In this contribution, we have the following observation and proposals for joint consideration around Case 2:
Observation 1: Parallel measurements upon NCSGs collision is not allowed in Rel-18 WID, even NCSG +NCSG in an FR is configured, the measurements associated to the two NCSGs can only be performed in sequence rather than in parallel.
Proposal 1: No need to introduce additional UE capability for NCSG +NCSG in an FR.
Observation 2: Regarding the R17 UE behavior alignment, based on current R17 spec, it can be clarified that: All deactivated Scell should be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG given that all or part of the SMTC occasions of the deactivated SCell are overlapped with the NCSG.
Observation 3: If skipping the gap association, all deactivated SCells are measured within NCSG, it is hard to decide which NCSG to apply for one deactivated SCell MO under the gap combination of NCSG + NCSG.
Proposal 2: Prefer to reuse the gap association rule to determine in which MG the deactivated SCell MO would be performed, this is the most straightforward and uniform for any gap combination.
Proposal 3: Based on the principle of reusing the gap association rule to determine in which MG the deactivated SCell MO would be performed, when the deactivated SCell switches to be activated, still reuse the R17 conditions to decide whether this SCell can be measured with the NCSG. That is, keep alignment with the understanding of R17 UE behaviors.
Proposal 4: No need to distinguish the UE indication for activated status and deactivated status separately for a single serving cell.
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