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1 Introduction
In [1], a WID was agreed to have some enhancements on Multi-RAT Dual-Connectivity and Carrier Aggregation. One of the objectives is:
Early Measurement reporting: Early and fast reporting of measurements information availability from neighbor and serving cells to reduce delay setting up MR-DC and/or CA. [RAN2, RAN4]

· This objective applies to MR-DC, NR-NR DC and CA

· The objective should consider measurements in IDLE, INACTIVE mode and CONNECTED mode

· The impacts on UE power consumption should be minimized

· The LTE Rel-15 euCA work should be utilized, when applicable（RP-170805）
In this paper, early measurement reporting in RRC_INACTIVE and RRC_IDLE is analyzed.
2 Discussion
During RAN2#99bis, MR-DC configuration in RRC_INACTIVE was discussed based on the SA2 and RAN3 progress: SA2 prefers that dual connectivity configuration is maintained when the UE is in RRC_INACTIVE in order to avoid unnecessary signalling overhead between the CN and RAN and the Activity Notification function used to report user plane activity within SN resources is introduced in RAN3 in [2].
In RAN2#103bis, it is agreed: In MR-DC with 5GC, the UE stores the PDCP/SDAP configuration when moving to RRC Inactive but it releases the SCG configuration [2]. The main concern of storing and resuming lower layer SCG configuration is lacking of valid measurement results of SCells when UE moves from RRC_INACTIVE to RRC_CONNECTED. In order to achieve efficient and low latency serving cell configuration in INACTIVE mode, the early and fast reporting of measurements information can be introduced.
In current specification, the network can blindly configure CA operation (Master Cell Group) in RRC connection establishment and resume procedure. The RRC reconfiguration procedure can be used to reconfigure the proper MCG information only after configuring measurement and receiving measurement reporting from UE. In this case, the early measurement reporting is beneficial.
Observation 1: Early and fast reporting of measurements information is beneficial for fast setting up MR-DC and CA and reducing signaling overhead in NR when UE moves from RRC_IDLE/RRC_INACTIVE to RRC_CONNECTED state.

In LTE euCA WI, Idle state measurement is introduced: the eNB may assign UE to do measurements during IDLE that the network can use when the UE enters CONNECTED mode. The RRC_IDLE UE performs measurement in the indicated carrier frequency and bandwidth within a configured timer and valid area for the target cells or the cells satisfying the threshold, and reports the results to the network when it requests. 
The indicated carrier and target cells can be the MN or the SN cells based on the configuration of the Pcell. Then the Idle state measurement in LTE is not only suitable for Carrier Aggregation but also for Dual Connectivity.
In NR, RRC_IDLE and RRC_INACTIVE UE performs cell selection/reselection like LTE Idle mode. Then the idle state measurement in LTE can be introduced in NR for RRC_IDLE and RRC_INACTIVE UE to get the valid measurements information of neighbor cells before the establishment or the resume procedure.
Proposal 1: Idle state measurement mechanism in LTE can be a baseline in NR for early measurement reporting of RRC_IDLE and RRC_INACTIVE UE.

In LTE, the idle state measurement results can be reported to the network after RRC connection and resume procedure and only an available indication will be transmitted to the network in the related procedures. But it will be too late for establishment or resuming MR-DC and CA configuration when moves from RRC_IDLE/ RRC_INACTIVE to RRC_CONNECTED. Some assistant measurement information can be reported to the network, like limited measurement results of target SCells.
Proposal 2: Assistant early measurement results can be reported to the network in the establishment or resume procedure.

In NR, different reference signals like SSB and CSI-RS for measurement are introduced. In Connected mode, different BWP of a cell can be configured for the UE based on the different CSI-RS resources configured in the measurement configuration. The CSI-RS resources may be configured for some specific UEs. But in Idle and Inactive state, only SSB is involved for measurement and it is common for all UEs. Then SSB based measurement can be introduced first.

But in some cases, CSI-RS based measurements is beneficial for proper SCG/SCells configuration even when lacking of SSB for some Scells.
Proposal 3: Discuss the reference signals used for configuring measurement object for early measurement reporting.
3 Conclusion

In this contribution, we discussed the early measurement in NR, and we have the following proposals:
Observation 1: Early and fast reporting of measurements information is beneficial for fast setting up MR-DC and CA and reducing signaling overhead in NR when UE moves from RRC_IDLE/RRC_INACTIVE to RRC_CONNECTED state.
Proposal 1: Idle state measurement mechanism in LTE can be a baseline in NR for early measurement reporting of RRC_IDLE and RRC_INACTIVE UE.
Proposal 2: Assistant early measurement results can be reported to the network in the establishment or resume procedure.
Proposal 3: Discuss the reference signals used for configuring measurement object for early measurement reporting.
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