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Introduction
RAN4 continued discussing joint RRM requirements for Rel-17 concurrent measurement gaps (MG), pre-configured measurement gaps and NCSG in RAN4#107. Further agreements and open issues were captured in a WF [1]. 
In this paper, we provide our views and proposals on requirements for Case 2 in the WID [2]. 
Discussion
 Gap combinations
The first issue for Case 2 is whether to support two NCSGs simultaneously in the same FR. In our view, two NCSGs in the same FR would not be a typical configuration. It could be supported optionally with UE capability.
Issue 4-2-5: [Case 2] Whether to consider a new capability for NCSG + NCSG in an FR 
Moderator: It is common understanding that the NCSG + Type-2 MG will be defined as a new UE capability, yet the new capability issue discussed in here is whether to define a separate UE capability for NCSG + NCSG.
· Background
· Agreement from previous meetings (R4-2220359), hence the options with 1RF and 2RF are not included in this discussion.
· ‘No need to discuss whether the same RF chain is assumed for the two NCSG patterns (not necessary)’.
· Proposals
· Option 1: ZTE, CATT, [CMCC], [E///], [Nokia]
· No, without UE capability.
· Option 2: vivo, Apple, OPPO, QC, Xiaomi, MTK
· Yes, with UE capability 
· Option 3: MTK, HW, LGE, vivo 
· Postpone the discussion on new capability for NCSG + NCSG until RAN4 has a consensus on parallel measurement.


Proposal 1: Two NCSGs in the same FR can be supported with UE capability.
In addition, a separate UE capability should be added to signal support of NCSG + Type2 MG in Case 2.
Proposal 2: Introduce two separate UE capabilities to indicate support of NCSG + Type-2 MG and NCSG + NCSG in Case 2.
The next issue concerns support of gap combinations including NCSG of type per-FR. 
Issue 4-6-2: [Case 2] Case 2 is subject to UE capability ncsg-MeasGapPerFR-r17?
< Way forward >: 
· In case 2 NCSG and conMG, the support of gap combinations in TS 38.133 table 9.1.8-1 should be subject to UE capability ncsg-MeasGapPerFR-r17.


There is a Rel-17 UE capability to indicate support of per-FR NCSG. Support of gap combinations including per-FR NCSG should be subject to that capability.
Proposal 3: Gap combinations including per-FR NCSG should be subject to UE capability ncsg-MeasGapPerFR-r17.
Another issue raised in RAN4#107 concerns use of per-FR gaps for PRS measurements in Case 2. In our view, there should not be an impediment to use a per-FR Type-2 MG for PRS measurements if the UE supports the corresponding capability.
Issue 4-6-1: [Case 2] Per FR PRS gap
< Way forward >: 
· Discuss whether per FR PRS gap should be considered in case 2 NCSG and conMG.


Proposal 4: A per-FR Type-2 MG configured together with an NCSG can be used for PRS measurements provided the UE supports independentGapConfigPRS-r17.
 Other
The following issue for Case 2 concerns measurement requirements for activated/deactivated SCells. Relevant agreements from RAN4#106bis-e and RAN4#107 are shown below [1].
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.
< 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 



First, we provide our view on the requirements in Rel-17. In Rel-17, if the UE supports NCSG (ncsg-MeasGapNR-Patterns-r17 or ncsg-MeasGapPatterns-r17) and the network configures an NCSG, the UE is expected to measure a deactivated SCell within NCSG if at least some of the SCell’s SMTC overlaps with NCSG occasions. In that case, interruptions due to deactivated SCell measurements are not allowed (38.133, 8.2.2.2.3). 
The interruption requirements in Table 8.2.2.2.3-1 are not applicable when a UE is configured with NCSG unless the SMTC on the deactivated SCC is fully non-overlapped with NCSG.

In RAN4#107, many companies argued that the above requirement applies regardless of whether the UE signals that it can measure an SCell with NCSG via needForGapNCSG-InfoNR. While that may be the case when the SCell is deactivated, the same cannot be assumed when the SCell is activated and the SSB is outside the SCell’s active DL BWP. i.e. the UE cannot be assumed to have spare Rx chains that can be used to measure the SCell’s SSB outside of active BWP. 
Observation 1: If the UE does not signal that it can measure an SCell with NCSG via needForGapNCSG-InfoNR, then the UE cannot be expected to measure the SCell’s SSB outside of active BWP with NCSG.
We conclude that if the UE does not signal that it can measure an SCell with NCSG via needForGapNCSG-InfoNR  there are two possibilities when the SCell is activated and the network has configured an NCSG in Rel-17: a) the SCell is measured outside of NCSG, if possible, or b) the SCell is not measured at all.
Proposal 5: In Rel-17, if the UE supports NCSG (ncsg-MeasGapNR-Patterns-r17 or ncsg-MeasGapPatterns-r17) and the network configures an NCSG supported by the UE:
· A deactivated SCell is measured within NCSG if at least some of the SCell’s SMTC overlaps with NCSG occasions; otherwise, the deactivated SCell is measured outside of NCSG.
· An activated SCell is measured within NCSG only if either the SCell’s SSB is outside the active DL BWP or the SCell’s SMTC fully overlaps with NCSG, and the UE signaled that the SCell can be measured with NCSG via needForGapNCSG-InfoNR; otherwise, the activated SCell is measured outside of NCSG, if possible.
Now, let’s address the portion of issue 4-4-1 that is specific to Case 2. When the network configures a Type-2 MG and an NCSG, what would be the corresponding measurement requirements for activated/deactivated SCells? In our view, the requirements should be consistent with the association of the MO with the MG provided by the network. i.e. when the MO corresponding to an SCell is associated with one of the gaps (Type-2 MG or NCSG), then measurements on that SCC are performed either within the associated gap or outside of (both) gaps. We do not support option 1, which intends to ignore the association between an MOs and measurement gaps. If that association were ignored, it would mean that SCell measurements could be performed in either gap, depending on whether the SCell is activated or deactivated. Effectively, that would violate the agreement that a frequency layer can be associated with only one gap.
Proposal 6: When the network configures one Type-2 MG and one NCSG in the same FR or per-UE,
· Measurements on an SCell (MO) that is associated with the NCSG are performed either within the NCSG or outside of both gaps, according to the Rel-17 rules.
· Measurements on an SCell (MO) that is associated with the Type-2 MG are performed either within the Type-2 MG or outside of both gaps, according to the Rel-17 rules.


Conclusions
Proposal 1: Two NCSGs in the same FR can be supported with UE capability.
Proposal 2: Introduce two separate UE capabilities to indicate support of NCSG + Type-2 MG and NCSG + NCSG in Case 2.
Proposal 3: Gap combinations including per-FR NCSG should be subject to UE capability ncsg-MeasGapPerFR-r17.
Proposal 4: A per-FR Type-2 MG configured together with an NCSG can be used for PRS measurements provided the UE supports independentGapConfigPRS-r17.
Observation 1: If the UE does not signal that it can measure an SCell with NCSG via needForGapNCSG-InfoNR, then the UE cannot be expected to measure the SCell’s SSB outside of active BWP with NCSG.
Proposal 5: In Rel-17, if the UE supports NCSG (ncsg-MeasGapNR-Patterns-r17 or ncsg-MeasGapPatterns-r17) and the network configures an NCSG supported by the UE:
· A deactivated SCell is measured within NCSG if at least some of the SCell’s SMTC overlaps with NCSG occasions; otherwise, the deactivated SCell is measured outside of NCSG.
· An activated SCell is measured within NCSG only if either the SCell’s SSB is outside the active DL BWP or the SCell’s SMTC fully overlaps with NCSG, and the UE signaled that the SCell can be measured with NCSG via needForGapNCSG-InfoNR; otherwise, the activated SCell is measured outside of NCSG, if possible.
Proposal 6: When the network configures one Type-2 MG and one NCSG in the same FR or per-UE,
· Measurements on an SCell (MO) that is associated with the NCSG are performed either within the NCSG or outside of both gaps, according to the Rel-17 rules.
· Measurements on an SCell (MO) that is associated with the Type-2 MG are performed either within the Type-2 MG or outside of both gaps, according to the Rel-17 rules.
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