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Introduction
Remaining issues for R17 MG enhancements are discussed in RAN4#107 [1], and outcomes are captured in Chairman Notes. Based on discussions in RAN4#107, the following issues need to be further discussed.
· Measurement of LTE MOs with con-MG
· Deactivated SCell measurement in NCSG
In this paper we will provide our views on remaining issues for R17 MG enhancements.
Discussion
Measurement of LTE MOs with con-MG
	Issue 2-3: E-UTRAN measurement with con-MGs
· Wayforward 
· FFS whether all E-UTRAN measurement objects are expected to be associated with a single concurrent gap pattern or not when both E-UTRAN measurement objects and other type of measurements are configured
· Option 1: Yes. 
· Option 2: No. 
· Option 3: Up to UE capability (e.g. concurrentMeasGapEUTRA-r17)
· For UE supporting the capability, different LTE MOs can be associated with multiple MGs. 
· For UE not supporting the capability, all LTE MOs can be associated with only a single MG.


In RAN4#106-bis-e meeting companies have different understanding on whether UE should support measuring LTE MOs with multiple con-MGs. The issue was discussed in RAN4#107 without conclusion.
We understand UE capability concurrentMeasGapEUTRA-r17 also applies when both LTE MOs are MOs of other RATs are configured. It is true that in WF [2] the issue title is when only LTE MOs are configured, but we understood the issue is common for both cases where only LTE MOs are configured and where both LTE and NR MOs are configured, and this is why in the UE capability description there is no limit on the applicable scenario.
	Issue 2-1-1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
<Agreement in May 9th GTW session>: Agree on Option 3
· Up to UE capability
· For UE supporting the capability, different LTE MOs can be associated with multiple MGs. 
· For UE not supporting the capability, all LTE MOs can be associated with only a single MG.
Issue 2-1-2: UE capability for concurrent gap with only E-UTRAN measurement objectives
< Agreement>: The detail UE capability
	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 

	Concurrent measurement gap
	19-2-1
	Concurrent measurement gaps for E-UTRAN measurement objectives
	Capability of supporting configurations of E-UTRAN measurement objectives associated with more than 1 concurrent measurement gaps
	19-2
	yes
	no

	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

	All configured E-UTRAN measurement objectives shall be associated with  a single measurement gap 
	per UE

	No

	No

	
	
	Optional with capability signalling






Technically, from UE side, the concern is that existing LTE measurements are based on single MG, and if multiple MGs are used, the UE implementation for LTE measurement needs to be enhanced in the same way as for NR measurement, and this will add additional cost and complexity. This is same case no matter if NR MOs are configured with LTE MOs or not.
From NW side, LTE can be measured at any time (this is different from NR measurements which are based on SSB and CSI-RS), so all LTE MOs can be measured with one MG, and the motivation to use multiple MGs is unclear. We do not see additional motivation to have LTE MOs measured in different MGs just because there are NR MOs configured. 
It is noted that when UE does not support this capability, it means all LTE MOs should be associated to a single MG, but NR MOs can still be associated to different MGs.
Proposal 1: UE capability concurrentMeasGapEUTRA-r17 also applies when both LTE MOs are MOs of other RATs are configured.
Deactivated SCell measurement in NCSG
	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?


The issue was raised up in R18 MG enhancement discussion [2] on the association of deactivated SCell measurement. Companies agreed to first clarify the understanding on R17 requirements for deactivated SCell measurement in NCSG.
For the Rel-17 issue, our understanding is that all deactivated SCell should be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG. 
To support measuring deactivated SCC via NCSG and avoid interruption other than VIL, UE needs to 
· Support simultaneous data on activated CCs and measurement on deactivated SCC. This should be always the case because in Rel-15 deactivated SCC is without gap, and there is no RF restriction for the already configured CA combination. In our view, UE reports ‘gap’ in intraFreq-needForNCSG only for the case where SCell is activated and the active BWP may not contain SSB, and it does not mean UE cannot use NCSG to measure the SCell when it is deactivated. Similarly, UE reports ‘nogap-noncsg’ does not mean UE would not need NCSG or cause interruption when SCell is deactivated.
· Support restricting the RF retuning within VIL. This should also be no problem for a UE supporting certain NCSG pattern. If UE can control the RF retuning time for inter-frequency measurement, there is no reason UE cannot do this for deactivated SCC measurement. 
Above understanding is also aligned with current R17 spec. In cl. 9.1.5.3 the measurement types that are applicable to be performed in NCSG is defined, and it can be seen that deactivate SCell measurement is listed without condition on what UE reports via intraFreq-needForNCSG.
	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 without measurement gap as defined in clause 9.2.1 corresponding to an activated serving cell, when all of the SMTC occasions of this intra-frequency measurement object are overlapped by the NCSG;
-	SSB-based intra-frequency measurement object with NCSG as defined in clause 9.2.1 corresponding to an activated serving cell (in non-dormancy);
-	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;
-	SSB-based inter-frequency measurement object without measurement gap as defined in clause 9.3.1, when all of the SMTC occasions of this inter-frequency measurement object are overlapped by the NCSG;
-	SSB-based inter-frequency measurement object with NCSG as defined in clause 9.3.1;
-	E-UTRA inter-RAT measurement object, when the measurement can be performed with no measurement gap but NCSG as defined in clause [TBD];


Proposal 2: Measurement of deactivated SCell in NCSG does not depend on UE capability report in intraFreq-needForNCSG. 
Conclusions
In this paper we provided our views on remaining issues for R17 MG enhancements.
Proposal 1: UE capability concurrentMeasGapEUTRA-r17 also applies when both LTE MOs are MOs of other RATs are configured.
Proposal 2: Measurement of deactivated SCell in NCSG does not depend on UE capability report in intraFreq-needForNCSG. 
Reference
[1]. R4-23009947, Topic summary for [107][202] Maintenance_R17, Moderator (Apple)
[2]. R4-2310175, WF on NR MG enhancements, MediaTek inc.
8

1

