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1 Introduction
Several RRM requirements relate to Enhanced CA Utilization (euCA) feature in LTE have been specified in Rel-15, TS 36.133. The WI has also been completed and closed.
Some of the features under euCA are related to interruption on the serving cells (i.e. PCell and activated SCell). A UE capable of euCA configured in multi-RAT MR-DC (i.e. with LTE and NR cell groups) may also impact interruption on NR serving cells. In this paper we further analyse the impact of interruption in MR-DC due to euCA. 
2  Summary of existing requirements for EN-DC
In section 3.6 of TS 36.133, several existing LTE requirements are applicable to the UE configured in EN-DC as quoted below. Among those the existing SCell activation/deactivation delay requirements for FS#1 and FS#2 are also applicable in EN-DC. On the other hand now interruption requirements including those under SCell activation/deactivation are specified in separate section in TS 36.133 (Section  7.32: Interruptions with EN-DC). There are corresponding interruption requirements in TS 38.133 (8.2.1 NSA: Interruptions with EN-DC). A similar exercise is being done for the late drop NE-DC. 
In addition to the requirements explicitly defined for a UE configured with EN-DC the following requirements shall also appyly for the UE configured with EN-DC:

-
Handover requirements in sections 5.1, 5.3.1, 5.3.2 and 5.3.3,

-
RRC Re-establishment requirements in section 6.1,

-
Random access requirements in section 6.2,

-
RRC connection release with redirection requirements in section 6.3,

-
UE transmit timing requirements defined in section 7.1 for UE configured with only pTAG,

-
UE timer accuracy requirements in section 7.2,

-
Timing advance requirements defined in section 7.3 for 1ms TTI and 4 subframe HARQ processing,

-
Radio link monitoring requirements in section 7.6,

-
SCell activation and deactivation delay requirements for E-UTRA carrier aggregation defined in section 7.7 for 1ms TTI and 4 subframe HARQ processing except those for CA with frame structure # 3,
-
Requirements on received time difference between the PCell and SCell or between SCells defined in sections 7.9 except those defined for CA with frame structure # 3

-
E-UTRAN intra frequency measurement requirements in section 8.1.2.2, except requirements specified for UE configured with highSpeedEnhancedMeasFlag
-
E-UTRAN OTDOA intra-frequency RSTD measurements requirements defined in section 8.1.2.5 except those for UE category 1bis,

-
E-UTRAN OTDOA inter-frequency RSTD measurements requirements defined in section 8.1.2.6 except those for UE category 1bis,

-
E-UTRAN E-CID measurements requirements in section 8.1.2.7,

-
Requirements on measurements for E-UTRA carrier aggregation in section 8.3,

-
OTDOA RSTD measurement requirements for E-UTRAN carrier aggregation in section 8.4
3 Implication of euCA procedures on interruption in multi-RAT MR-DC
The euCA feature allows the network to set an SCell via MAC command in one of three states: activated, deactivated and dormant.  The corresponding delay requirements are defined in sections 7.7.14-7.7.17 of TS 36.133. The corresponding interruption requirements are defined in sections 7.8.2.14-7.8.2.16 of TS 36.133. The SCell dormant is the new SCell state, which allows the UE to only report periodic CQI without receiving PDCCH/PDSCH. The UE can be moved relatively faster from the dormant state to the activated state compared to moving it from the traditional deactivated state e.g. upon data arrival. However in SCell dormant state, the CQI reporting causes interruption on PCell and activated SCell. The corresponding interruption requirements due to CQI reporting are defined in sections 7.8.2.17 of TS 36.133.
In legacy CA, the SCell is deactivated at the RRC configuration. But euCA allows the network to configure one or more SCells in activated state or in dormant state aka direct SCell activation or hibernation at RRC reconfiguration. This also results in interruption during the configuration of the SCell(s) in activation or in the dormant state. The interruption also depends on the number of SCells configured in activated or dormant states. The delay and interruption requirements for direction activation/hibernation (without handover) are defined in section 7.7.18. The corresponding delay and interruption requirements for direction activation/hibernation at handover are defined in section 7.7.19. Similar enhancements are expected in NR under new Rel-16 WI on Multi-RAT DC and CA enhancements [1], which will start in RAN4 from April 2019.
A UE capable of supporting dormantSCellState in LTE and multi-RAT MR-DC, which can be EN-DC or NE-DC, will incur interruptions on LTE and NR activated serving cells due to the dormantSCellState related operations as described above. 
The existing interruption requirements defined for multi-RAT MR-DC (EN-DC or NE-DC being defined in Rel-15) do not include interruptions due to any procedure related to the dormant SCell state in LTE euCA. The reason is that both EN-DC and LTE euCA features were release 15 work items and the outcome of the LTE euCA were not known when requirements for EN-DC were being specified. Therefore only interruptions relate to the LTE activated state/deactivated state are included in the EN-DC requirements. The duration/probability of interruptions caused by the aggressor LTE under euCA operation is now settled. Therefore their inclusion in EN-DC and NE-DC will be minor tasks. We therefore propose that this is addressed in Rel-15. 
· Observation #1: The existing interruption requirements defined for multi-RAT MR-DC (EN-DC or NE-DC being defined in Rel-15) do not include interruptions due to any procedure related to the dormant SCell state in LTE euCA. 

· Observation #2: The inclusion of interruption caused by aggressor LTE under euCA operation (e.g. dormantSCellState) on multi-RAT MR-DC will be minor task as the interruption requirements for euCA have already been specified in 36.133.
4 Summary

In this paper we have briefly described the potential implication of activation/hibernation of SCells or direct activation/hibernation of SCells at RRC configuration dormantSCellState in LTE on interruptionin multi-RAT MR-DC. The main proposal is as follows:
· Proposal # 1: Analyse and update interruption requirements defined for multi-RAT MR-DC (EN-DC or NE-DC being defined in Rel-15) due to any additional interruption caused by actions related to the dormant SCell state in LTE euCA.
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