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Introduction
The Work Item Description for DC and CA enhancements in [1] was approved at the RAN#83 meeting. One of the objectives concerns how to reduce the delay until the setup of DC and/or CA through early measurements:
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

At the RAN2#105bis meeting the following agreements were reached for early measurement configuration:
Agreements
1:	NR early measurements can be configured in both NR RRCRelease message and NR system information. 
FFS: Whether there are differences in the configuration that can be provided by RRCRelease and SI.
2:	Introduce some indication about the cell's early measurement support in NR system information.
3: 	To control the duration of UE performing both IDLE and INACTIVE measurements, a single validity timer (similar to measIdleDuration in LTE euCA) is mandatory indicated only in NR RRCRelease message, i.e. not included in NR SIB.
4:	For both IDLE and INACTIVE early measurements, the following IEs can be optionally configured per NR frequency in both NR RRCRelease message and NR SIB:
-	A list of frequencies and optionally cells (similar to measCellList in LTE euCA) the UE is required to perform early measurements. 
-	A cell quality threshold (similar to qualityThreshold in LTE euCA) the UE is required to report the measurement results only for the cells which met the configured thresholds.
FFS: A validity Area (similar to validityArea in LTE euCA) to indicate the list of cells within which UE is required to perform early measurements. If the UE reselects to a cell outside this list, the early measurements are no longer required (same as timer expiry).
	o	If it is absent, the UE will not have area limitation of early measurements. 
For SSB based measurements:
5:	For both IDLE and INACTIVE early measurements, SSB frequencies to be measured can be located out of sync raster
6: 	For both IDLE and INACTIVE early measurements, RSRP and RSRQ can be configured as cell and beam measurement quantity. 
7: 	For both IDLE and INACTIVE early measurements, the configuration parameters provided per SSB frequency follow the same principles as those provided in SIB2/4 for the purposes of Idle/Inactive mobility. (Details differences can be discussed at stage 3 level)
8: 	As LTE euCA, cell / beam SINR is not introduced as measurement quantity in NR early measurement configuration in Rel-16.
For SSB based beam level measurement configurations:
9	The UE is required to report the beam with the highest measurement quantity
FFS: Whether additional beams can be reported.
10: For both IDLE and INACTIVE early measurements, the UE can be configured with one of the 3 beam reporting types
1)	No beam reporting; 
2)	Only beam identifier 
3)	Both beam identifier and quantity 
FFS: Whether to support CSI-RS based NR early measurements
11: LTE UE in IDLE mode, IDLE with suspended, and INACTIVE can be configured with NR early measurements to support fast setup of (NG)EN-DC (i.e. euCA is extended to support NR measurements). Details are FFS

It has been agreed that the Rel-16 early measurement configuration, may be configured for IDLE or INACTIVE to support for fast setup of various MR-DC scenarios as well as CA. However, it has not been agreed how these measurement configurations and results should be treated if the UE autonomously transitions from RRC_INACTIVE to RRC_IDLE. This is discussed in this paper.
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In normal operation, a UE in RRC_INACTIVE would primarily transition to another state by transmitting an RRCResumeRequest to the network, whereupon the network can transition the UE to RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED. However, there are a few scenarios where a UE autonomously transitions from RRC_INACTIVE to RRC_IDLE without informing the network e.g. due to:
· expiry of timer T319 (i.e. before reception of RRCResume message) 
· cell reselection while timer T319 is running (i.e. before reception of RRCResume message); 
· cell reselection while timer T302 is running (i.e. before trying to resume a connection after receiving an RRCRelease with a wait timer);
· reception of CN paging while the UE is in RRC_INACTIVE
In either of these cases, the UE will release to RRC_IDLE and inform higher layers, with e.g. ‘RRC Resume failure’. If the UE is configured with inactive measurements when performing this autonomous transition to RRC_IDLE, it is unclear what the UE shall do with the measurement configurations and results once in RRC_IDLE.
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When the NAS layer receives this indication from the AS layer, it will trigger a NAS recovery and the UE will transmit an RRCSetupRequest to the network.
Since it is possible that the UE could still benefit from quickly setting up CA or DC, even if there has been a failure, the UE shall keep the measurement configurations and results when autonomously transitioning to RRC_IDLE. In addition, the UE shall report these early measurements when setting up a new connection from RRC_IDLE, using the procedures defined for early measurement reporting from IDLE.
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Conclusion
In the previous sections we have made the following observations:
Observation 1	If a UE is configured to perform early measurements in RRC_INACTIVE, when experiencing a failure, it is unclear what to do with the measurement configurations and results in when the UE enters RRC_IDLE
Based on the discussion in the previous sections we propose the following:
Proposal 1	If the autonomously transitions from RRC_INACTIVE to RRC_IDLE (e.g. due to Resume failure or CN paging), the UE shall keep the inactive measurement configurations and results and continue the measurements according to the old configurations
Proposal 2	When the UE sets up a new connection from RRC_IDLE, it shall report the early measurements obtained in RRC_INACTIVE and/or RRC_IDLE using procedures defined for RRC_IDLE
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