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1 Introduction
In this contribution, we would like to discuss the need to define UE capabilities for R16 DC and CA enhancements. We consider the features which have achieved solid agreements such as early measurement, direct SCell activation, MCG failure recovery via split SRB1.
2 Discussion
2.1 Early measurements
In LTE rel-15, in the RRCConnectionRelease message to move the UE to RRC_INACTIVE or to RRC_IDLE, the network can configure the UE to perform measurements in that state and request the UE to report them while in RRC_CONNECTED. Two UE capability fields are introduced to indicate the support this feature. The ca-IdleModeMeasurements indicates whether UE supports performing measurement during RRC_IDLE state, and report them when requested by the network while in RRC_CONNECTED state. Although the capability definition only refers to RRC_IDLE, the intention is probably that this capability also covers measurements performed in RRC_INACTIVE and not make any distinction between these two states. The ca-IdleModeValidityArea defines whether the UE supports configuration of validity area for idle mode measurements. A UE that supports ca-IdleModeValidityArea shall also support ca-IdleModeMeasurements.

Observation 1: In Rel-15, there is a LTE UE capability indicating whether the UE supports performing LTE early measurements in LTE RRC_IDLE or in LTE RRC_INACTIVE state and to report the results when requested by the network in LTE RRC_CONNECTED.
For Rel-16 eDCCA, it was agreed that NR early measurements will be supported in LTE RRC_IDLE, in RRC_IDLE with suspended RRC connection and in RRC_INACTIVE in order to support fast setup of (NG)EN-DC [1]. If the network configures a UE for early measurements in RRCRelease while the UE does not support such early measurements, the UE will probably just ignore the configuration. If the network requests the UE to provide the results, what kind of error handling is triggered will depend on specification details. In the worst case, it could lead to reestablishment. In order to avoid this, a new E-UTRA capability which indicates that the UE support NR early measurement is to be introduced for UE in LTE IDLE, IDLE with suspended and INACTIVE.
Proposal 1: A new E-UTRA UE capability is introduced for the support of early NR measurements in LTE RRC_IDLE/RRC_INACTIVE.
For Rel-16 eDCCA, it was agreed that the UE in NR RRC_IDLE or RRC_INACTIVE can be configured to perform similar early measurements and the early measurement configuration may contain both NR and LTE frequencies, only NR frequencies and only LTE frequencies, in order to support various MR-DC and CA scenario [2]. Since RAN2 agreed to introduce the same procedures like for LTE for the network to configure and request the results, similar problems could occur if a UE capability is not introduced. Accordingly, we propose that two NR UE capabilities are introduced to indicate the support of early NR measurements in NR RRC_IDLE/RRC_INACTIVE and the support of early LTE measurement in NR RRC_IDLE/RRC_INACTIVE. 
Proposal 2: Two NR UE capabilities are introduced to indicate the support while in NR RRC_IDLE/RRC_INACTIVE of:

· early NR measurements; 

· early LTE measurements.

2.2 Direct SCell activation

In LTE, there are two UE capabilities related to direct SCell configuration. directSCellActivation indicates whether the UE supports having an SCell configured in activated state. dormantSCellState indicates whether the UE supports the dormant SCell state.
Observation 2: In LTE, there is a UE capability indicating whether the UE supports having an SCell configured in activated state.
For NR, it was agreed that SCells (MCG or SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover [2]  so in order to avoid the risk of a reconfiguration failure, a corresponding UE capability needs to be introduced. For dormant SCell state, it was agreed in RAN2#106 that dormant SCell state will not be introduced in NR.
Proposal 3: A new NR UE capability is introduced to indicate the support of direct SCell activation.
2.3 MCG failure recovery

In NR, it was agreed that MCG failure recovery via split SRB1 is to be supported, while MCG failure recovery via SRB3 is FFS [1]. It is current under discussion whether a guard timer is needed for MCG failure recovery via split SRB1. If such a timer is agreed, it could be configurable by SI or dedicated signalling. Even then, there is no need for the network to know whether the UE supports MCG failure recovery via split SRB1 in order to avoid failures due to configuration, as the UE could simply ignore the timer value configuration. Still, knowing that the UE supports this procedure could be useful when configuring the UE, e.g. there is special interest to configure with split SRB1 the UEs which support this feature.

Proposal 4: Two new UE capabilities are introduced to indicate the support of MCG failure recovery via split SRB1, one for (NG)EN-DC and NE-DC (across different RATs) and one for NR-DC.
2.4 MCG SCells/SCG configuration resume

It is proposed in conclusion of the email discussion 106#38 [3] that:

-
MCG SCells and/or SCG can be configured in the RRCResume message in NR and and that the Rel-16 UE in NR does not delete MCG SCells and SCG when initiating resumption of the RRC connection.
-
SCG can be configured in the RRCConnectionResume message in LTE and that the Rel-16 LTE UE does not delete SCG when initiating resumption of the RRC connection.

The network should only provide such configurations to UEs supporting this feature in order to avoid the risk of RRC connection resume failure, so corresponding UE capabilities needs to be introduced. 

Proposal 5: A new NR UE capability is introduced to indicate whether the UE supports not deleting MCG SCells when initiating resume and configuration of MCG SCells in the RRCResume message.

Proposal 6: Two new UE capabilities (one for NR, one for LTE) are introduced to indicate whether the UE support not deleting the SCG when initiating resume and configuration of SCG in the RRC(Connection)Resume message.
The corresponding draft CRs to TS 36.331, TS 38.331, TS36.306 and TS 38.306 are provided in [4]

 REF _Ref16843766 \r \h 
 \* MERGEFORMAT [5]

 REF _Ref16843767 \r \h 
 \* MERGEFORMAT [6]

 REF _Ref16843768 \r \h 
 \* MERGEFORMAT [7].

3 Conclusion
In this paper, we have discussed UE capabilities for DC/CA enhancements, and have the following observations and proposals:
Observation 1: In LTE, there is a UE capability indicating whether the UE supports performing measurement in RRC_IDLE state.
Observation 2: In LTE, there is a UE capability indicating whether the UE supports having an SCell configured in activated state.
Proposal 1: A new NR early measurement capability is to be introduced for UE in LTE IDLE, IDLE with suspended and INACTIVE.
Proposal 2: Two NR UE early measurement capability are to be introduced for UE in NR IDLE and INACTIVE:

· Support of NR early measurement; 

· Support of LTE early measurement.
Proposal 3: A new UE capability supporting direct SCell activation needs to be captured in NR.
Proposal 4: Two new UE capabilities are introduced to indicate the support of MCG failure recovery via split SRB1, one for (NG)EN-DC and NE-DC (across different RATs) and one for NR-DC.
Proposal 5: A new NR UE capability is introduced to indicate whether the UE supports not deleting MCG SCells when initiating resume and configuration of MCG SCells in the RRCResume message.

Proposal 6: Two new UE capabilities (one for NR, one for LTE) are introduced to indicate whether the UE support not deleting the SCG when initiating resume and configuration of SCG in the RRC(Connection)Resume message.
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