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In the email discussion after RAN2#109e, CRs for UE capability [1][2] were endorsed with some remaining issues. In this paper, we discuss these remaining issues.
Discussion
Early Measurement Reporting
idle-inactive-MeasReport-r16[1]
The NR capability idle-inactive-MeasReport-r16 is introduced to indicate whether the UE supports configuration of NR SSB measurements in RRC_IDLE/RRC_INACTIVE and reporting of the corresponding results upon network request as specified in TS 38.331.
· [bookmark: OLE_LINK34][bookmark: OLE_LINK35]It is FFS whether separate capability needed for E-UTRA measurements or does the UE which supports idle-inactive-MeasReport and NE-DC also support E-UTRA measurements?
In general, a NE-DC capable UE which supports idle-inactive-MeasReport is very likely also supports idle/inactive measurement towards E-UTRAN frequencies. However, introducing such capability dependency leads to unnecessary complexity and limits the flexible of UE implementation. Hence, we prefer to define separate capability for E-UTRA measurements.
· FFS whether differentiate FR1/FR2 is needed
The impact of supporting idle/inactive measurement on FR1 and FR2 is different. For example, performing idle/inactive measurement on FR2 requires more UE power consumption than on FR1. Hence, it should be possible to allow UE to only support idle/inactive measurement on FR1.
Proposal1: For idle-inactive-MeasReport-r16:
· Separate capability is needed to indicate whether the UE supports configuration of E-UTRA measurements in RRC_IDLE/RRC_INACTIVE and reporting of the corresponding results upon network request as specified in TS 38.331;
· Differentiate FR1/FR2 is needed.

endc-IdleInactiveMeasurements-r16 [2]
The LTE capability endc-IdleInactiveMeasurements-r16 is introduced to define whether the UE supports performing eNB-configured NR SSB-based RRM measurements for configured carrier(s) in RRC_IDLE and in RRC_INACTIVE (if the UE supports inactiveState-r15), including reporting them when requested by the eNB while resuming from RRC_IDLE/RRC_INACTIVE or in RRC_CONNECTED, as specified in TS 36.331.
· FFS1: Is the UE that supports this feature required to also support ca-IdleInactiveMeasurements-r16?
As mentioned above, capability dependency introduces unnecessary complexity and limits the flexible of UE implementation. We prefer to not introduce the dependency, i.e. UE that supports this feature is not required to also support ca-IdleInactiveMeasurements-r16.
· FFS2: Separate capability for RRC_IDLE and RRC_INACTIVE.
We see no reason to define separate capability for RRC_IDLE and RRC_INACTIVE.
Proposal2: For endc-IdleInactiveMeasurements-r16:
· UE that supports this feature is not required to also support ca-IdleInactiveMeasurements-r16;
· Separate capability for RRC_IDLE and RRC_INACTIVE is not needed.

idleInactiveValidityAreaList-r16 [2]
The LTE capability idleInactiveValidityAreaList-r16 defines whether the UE supports configuration of validityAreaList-r16 for performing eNB-configured measurements for configured carrier(s) in RRC_IDLE and in RRC_INACTIVE, as specified in TS 36.331.
A UE that supports this feature shall also support ca-IdleInactiveMeasurements-r16 and/or endc-IdleInactiveMeasurements-r16.
· FFS: A UE that supports this feature shall also support ca-IdleModeValidityArea-r15.
According to the TS36.331, a UE can be configured with either Rel-15 validityArea or Rel-16 validityAreaList, but not both. We see no reason to couple the two features which are never confiuged together.
Proposal3: A UE supports idleInactiveValidityAreaList-r16 is not required to also support ca-IdleModeValidityArea-r15.
Efficient and low latency configuration signaling
directSCellActivation-r16[1]
The NR capability indicates whether the UE supports direct MCG/SCG SCell activation upon SCell addition, upon reconfigurationWithSync and upon resume.
· FFS: Separate capabilities for resume?
From UE implementation perspective, there is no difference for resume.
· FFS whether differentiate FR1/FR2 is needed
From RAN2 perspective, there is no need to differentiate FR1/FR2. But input from RAN4 is needed to make the final decision.
Proposal4: For directSCellActivation-r16:
· There is no need to define separate capabilities for resume;
· Input from RAN4 is needed to decide whether differentiate FR1/FR2 is necessary.

resumeWithSCG-r16[1]
The NR capability indicates whether the UE supports not deleting the stored SCG configuration when initiating resume and (re-)configuration of an SCG during the resume procedure.
· FFS: Split in two separate capabilities i.e. "not deleting the stored SCG configuration" and "(re-)configuration of an SCG during the resume procedure".
In our understanding, "(re-)configuration of an SCG during the resume procedure" provides the key function to achieve resume with SCG feature, while the "not deleting the stored SCG configuration" function is an optimization to reduce the signalling overhead. Hence, we think the "not deleting the stored SCG configuration" function is just a nice to have function, and prefer not to couple the two functions with one capability.
Proposal5: Split resumeWithSCG-r16 in two separate capabilities, i.e. "not deleting the stored SCG configuration" and "(re-)configuration of an SCG during the resume procedure".

resumeWithSCells -r16[2]
The LTE capability indicates whether the UE supports not deleting the stored MCG SCell configuration when initiating the resume procedure and (re-)configuration of MCG SCells in the RRCConnectionResume message as specified in TS 36.331.
· FFS 1: Split in "not deleting the stored SCell configuration" and "(re-)configuration of an SCG during the resume procedure".
Similar as the discussion in section 2.2.2, we prefer not to couple the two functions with one capability.
· FFS 2: Split in "resume from RRC_IDLE" and "resume from RRC_INACTIVE".
From UE implementation perspective, there is no difference between "resume from RRC_IDLE" and "resume from RRC_INACTIVE".
Proposal6: For resumeWithSCells -r16:
· Split it in "not deleting the stored SCell configuration" and "(re-)configuration of an SCG during the resume procedure";
· Not split it in "resume from RRC_IDLE" and "resume from RRC_INACTIVE".

	resumeWithSCG-r16[2]
The LTE capability indicates whether the UE supports not deleting the stored SCG configuration when initiating the resume procedure and (re-)configuration of SCG in the RRCConnectionResume message as specified in TS 36.331.
· FFS 1: Split in "not deleting the stored SCG configuration" and "configuration of an SCG during the resume procedure" (it is assumed that if both are supported, the network can reconfigure the stored SCells).
Similar as the discussion in section 2.2.2, we prefer not to couple the two functions with one capability.
· FFS 2: Split "resume from RRC_IDLE" and "resume from RRC_INACTIVE".
Similar as the discussion in section 2.2.3, we prefer not to split the capability into "resume from RRC_IDLE" and "resume from RRC_INACTIVE".
Proposal7: For resumeWithSCG-r16:
· Split it in "not deleting the stored SCell configuration" and "(re-)configuration of an SCG during the resume procedure";
· Not split it in "resume from RRC_IDLE" and "resume from RRC_INACTIVE".

[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Fast MCG Link Recovery 
mcgRLF-RecoveryViaSCG-r16[1]
The NR capability indicates whether the UE supports recovery from MCG RLF via split SRB1 (if supported) and via SRB3 (if supported) as specified in TS 38.331.
· TBC: No need to separate split SRB1 from SRB3, or NR-DC and NE-DC.
For MCG fast recovery via split SRB1, the MCGFailureInformation message and the MN response can be sent directly via split SRB1. For MCG fast recovery via SRB3, the MCGFailureInformation message in UL is encapsulated in the ULInformationTransferMRDC message. And a new RRC message, i.e., DLInformationTransferMRDC, is introduced in order to allow the SN to encapsulate (for SRB3) the MN response (i.e., RRCReconfiguration or RRCRelease message) to be send to the UE. As MCG fast recovery via SRB3 requires the introduction of new RRC messages for encapsulation, we prefer to use two capability bits to cover the features, i.e. one for recovery via split SRB1 and the other for recovery via SRB3.
We see no need to differentiate NR-DC and NE-DC.
Proposal8: For mcgRLF-RecoveryViaSCG-r16:
· Split it in "MCG RLF Recovery via split SRB1" and "MCG RLF Recovery via SRB3";
· No need to differentiate NR-DC and NE-DC.

mcgRLF-RecoveryViaSCG-r16[2]
This LTE capability indicates whether the UE supports recovery from MCG RLF via split SRB1 (if supported) and via SRB3 (if supported) as specified in TS 36.331.
· TBC: No need to separate split SRB1 from SRB3, or NR-DC and NE-DC.
Similar as the discussion in section 2.3.1, we propose: 
Proposal9: Split mcgRLF-RecoveryViaSCG-r16 in "MCG RLF Recovery via split SRB1" and "MCG RLF Recovery via SRB3".
Conclusions
In this paper, we discuss the remaining issue related to UE capabilities for DC/CA enhancement, and the proposals are following:
For NR capabilities:
Proposal1: For idle-inactive-MeasReport-r16:
· Separate capability is needed to indicate whether the UE supports configuration of E-UTRA measurements in RRC_IDLE/RRC_INACTIVE and reporting of the corresponding results upon network request as specified in TS 38.331;
· Differentiate FR1/FR2 is needed.

Proposal4: For directSCellActivation-r16:
· There is no need to define separate capabilities for resume;
· Input from RAN4 is needed to decide whether differentiate FR1/FR2 is necessary.

Proposal5: Split resumeWithSCG-r16 in two separate capabilities, i.e. "not deleting the stored SCG configuration" and "(re-)configuration of an SCG during the resume procedure".

Proposal8: For mcgRLF-RecoveryViaSCG-r16:
· Split it in "MCG RLF Recovery via split SRB1" and "MCG RLF Recovery via SRB3";
· No need to differentiate NR-DC and NE-DC.


For LTE capabilities:
Proposal2: For endc-IdleInactiveMeasurements-r16:
· UE that supports this feature is not required to also support ca-IdleInactiveMeasurements-r16;
· Separate capability for RRC_IDLE and RRC_INACTIVE is not needed.

Proposal3: A UE supports idleInactiveValidityAreaList-r16 is not required to also support ca-IdleModeValidityArea-r15.

Proposal6: For resumeWithSCells -r16:
· Split it in "not deleting the stored SCell configuration" and "(re-)configuration of an SCG during the resume procedure";
· Not split it in "resume from RRC_IDLE" and "resume from RRC_INACTIVE".

Proposal7: For resumeWithSCG-r16:
· Split it in "not deleting the stored SCell configuration" and "(re-)configuration of an SCG during the resume procedure";
· Not split it in "resume from RRC_IDLE" and "resume from RRC_INACTIVE".

Proposal9: Split mcgRLF-RecoveryViaSCG-r16 in "MCG RLF Recovery via split SRB1" and "MCG RLF Recovery via SRB3".
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