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1	Introduction
RAN4 #107 meeting discussed the joint configuration between NCSG and concurrent MG, and reached some conclusions [1]. This contribution will give our further considerations. 
2	Discussion
	Issue 4-2-4: [Case 2] Whether to consider a new capability for NCSG + NCSG in an FR
< Way forward >: 
· UE capabilities can be discussed at later stage. Keep FFS for now.


Besides the RF architecture, UE implementations with single NCSG and double NCSG may also be different. Scheduling availability will be considered for measurement within NCSG and sometimes transmission or reception is allowed on some symbols within ML. However within MG, only measurement is allowed and UE cannot transmit or receive data in the entire MG occasion. Considering such the difference between MG + NCSG and NCSG + NCSG, additional UE capability is needed for NCSG + NCSG scenario. 
Proposal 1: Support NCSG + NCSG in an FR with additional UE capability.
	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 


For deactivated SCell measurement, two sets of measurement requirements, e.g. outside MG/NCSG and within NCSG, are specified. In Rel-17 when only up to one NCSG is configured, all the activated Scell MOs are implicitly associated to the NCSG by default. Now in Rel-18 when both Type-2 MG and NCSG could be configured, how to measure deactivated Scell MOs should be discussed. We prefer to follow the gap association rule, that is the deactivated Scell MO can be measured within NCSG only when it is associated with NCSG, otherwise it should be measured outside NCSG and outside MG.
Proposal 2: When both Type-2 MG and NCSG are configured, the deactivated Scell MO measurement should follow the gap association.
For the second question whether to consider additional UE capability indication, we think the UE capability of measuring deactivated Scell MOs within NCSG in Rel-17 should be clarified firstly. If it is common understanding that all deactivated Scell could be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG in Rel-17, then no additional UE capability in Rel-18 is needed. Otherwise, we are open to discuss UE capability. 
Proposal 3: Whether to introduce additional UE capability in Rel-18 is dependent to whether deactivated Scell MOs could be measured within NCSG regardless intraFreq-needForNCSG report in Rel-17. 
	Issue 4-6-1: [Case 2] Per FR PRS gap (New issue)
< Way forward >: 
· Discuss whether per FR PRS gap should be considered in case 2 NCSG and conMG.


For gap combinations in case 2 NCSG and conMG, the per-UE gap in gap combination #3, #4 and #5 is associated with PRS measurement and cannot be NCSG. During the previous meetings, RAN4 agreed to support per FR PRS gap in case of concurrent gaps provided that UE support independentGapConfigPRS-r17 [2]. Then, per FR PRS gap should also be considered in case 2. 
Proposal 4: Per-FR PRS gap should be considered in case 2 NCSG and conMG.
Since PRS measurement is not supported within NCSG, RAN4 reached the agreements that “For gap combination configuration of case 2, the per-UE gap in gap combination #3, #4 and #5 is associated with PRS measurement and cannot be NCSG” for UE not supporting independentGapConfigPRS-r17. If proposal 4 is agreed, then it should be clarified that any gap associated with PRS measurements cannot be NCSG, and the following note 3 should be considered. 
Proposal 5: If propose 4 is agreed, any per-FR or per-UE gap associated with PRS measurement cannot be NCSG as note 3 in the Table 9.1.8-1X.
Table 9.1.8-1X: The number of Gap Combination Configurations by UE supporting both concurrent measurement gap patterns and independent measurement gap patterns 
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap

	0
	2
	1
	0

	1
	1
	2
	0

	2
	0
	0
	2

	3Note 1
	1
	0
	1

	4Note 1
	0
	1
	1

	5Note 1
	1
	1
	1

	6
	2
	0
	0

	7
	0
	2
	0

	Note 1:	Gap Combination Configuration Id #3, #4, #5 will be only applied when the per-UE measurement gap is associated to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4].
Note 2:	For UE configured with PRS measurement and NOT supporting independentGapConfigPRS-r17, the per-UE gap in gap combination #3, #4 and #5 is associated with PRS measurement and cannot be NCSG. [Previous agreement]
Note 3:	For UE configured with PRS measurement and supporting independentGapConfigPRS-r17, the any per-FR or per-UE gap associated with PRS measurement cannot be NCSG. [Proposed note]


For per FR capability, two capabilities are introduced for MG and NCSG respectively. The legacy capability, i.e. independentGapConfig is to indicate whether the UE supports two independent measurement gap configurations for FR1 and FR2, and this capability is reused for concurrent gaps. And a new capability ncsg-MeasGapPerFR-r17, is introduced to indicates whether the UE supports per-FR NCSG. The support of gap combinations in TS 38.133 Table 9.1.8-1 with NCSG should be subject to the latter UE capability ncsg-MeasGapPerFR-r17. 
Proposal 6: 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.
3	Conclusion
This contribution discussed the potential issues for case 2 requirements, and gave the following proposals.  
Proposal 1: Support NCSG + NCSG in an FR with additional UE capability.
Proposal 2: When both Type-2 MG and NCSG are configured, the deactivated Scell MO measurement should follow the gap association.
Proposal 3: Whether to introduce additional UE capability in Rel-18 is dependent to whether deactivated Scell MOs could be measured within NCSG regardless intraFreq-needForNCSG report in Rel-17. 
Proposal 4: Per-FR PRS gap should be considered in case 2 NCSG and conMG.
Proposal 5: If propose 4 is agreed, any per-FR or per-UE gap associated with PRS measurement cannot be NCSG as note 3 in the Table 9.1.8-1X.
Table 9.1.8-1X: The number of Gap Combination Configurations by UE supporting both concurrent measurement gap patterns and independent measurement gap patterns 
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap

	0
	2
	1
	0

	1
	1
	2
	0

	2
	0
	0
	2

	3Note 1
	1
	0
	1

	4Note 1
	0
	1
	1

	5Note 1
	1
	1
	1

	6
	2
	0
	0

	7
	0
	2
	0

	Note 1:	Gap Combination Configuration Id #3, #4, #5 will be only applied when the per-UE measurement gap is associated to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4].
Note 2:	For UE configured with PRS measurement and NOT supporting independentGapConfigPRS-r17, the per-UE gap in gap combination #3, #4 and #5 is associated with PRS measurement and cannot be NCSG. [Previous agreement]
Note 3:	For UE configured with PRS measurement and supporting independentGapConfigPRS-r17, the any per-FR or per-UE gap associated with PRS measurement cannot be NCSG. [Proposed note]



[bookmark: _GoBack]Proposal 6: 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.
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