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Introduction
The Work Item Description for DC and CA enhancements in [1] was approved at the RAN#81 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

It has been agreed that the Rel-16 early measurement configuration, i.e. for idle/inactive measurements, may contain both NR and LTE configurations (the agreements so far regarding early measurements are summarized in the annex.). However, there are still open issues regarding how to handle the early measurement configurations/results during inter-RAT cell reselection or during UE’s autonomous transition to RRC_IDLE (from RRC_INACTIVE). There are also open issues about support for delta configuration of the measurement configurations. This contribution discusses these aspects.
[bookmark: _Ref528173454][bookmark: _Ref525647665]Discussion
Idle mode measurements in LTE Rel-15
In LTE Rel-15 euCA the UE can be configured with an idle mode measurement configuration, for measurements on different E-UTRA carriers/cells, through measIdleConfig in RRCConnectionRelease and/or measIdleConfigSIB in SIB5. The UE performs the measurements while in RRC_IDLE and reports them to the network, if possible and requested, after entering RRC_CONNECTED.
The idle mode measurement configuration is stored in the UE until expiry or stop of timer T331. Timer T331 is stopped if the UE receives RRCConnectionSetup or RRCConnectionResume or, if a validity area is configured for the idle mode measurements, when the UE reselects to cell that is outside that area.
It can however be noted that it is up to UE implementation whether to continue the measurements, according to the broadcasted configuration in SIB5, also after stop or expiry of T331.
After successful transmission of the idle mode measurement results to the network (in UEInformationResponse), the UE discards the VarMeasIdleReport, i.e. the measurements that were transmitted. The stored measurements are also cleared if the UE receives an RRCConnectionRelease message with a new measIdleConfig included.
1. [bookmark: _Toc20817605][bookmark: _Toc21015434]In LTE Rel-15, the idle mode measurement configuration is stored at least until expiry of T331, until the UE receives RRCConnectionSetup or RRCConnectionResume or until the UE leaves the validity area, if configured.
1. [bookmark: _Toc20817606][bookmark: _Toc21015435]In LTE Rel-15, the idle mode measurements are stored until the UE has successfully reported them to the network or until the UE receives RRCConnectionRelease with a new measIdleConfig included.
Idle mode measurements handling in Rel-16
During RAN2#107 the following agreements were made related to handling of idle mode measurement configurations and results:
Agreements:
1	Upon the reception of the RRCSetup message in response to RRCSetupRequest or RRCResumeRequest (while T331 is running), the UE stops T331, and deletes the dedicated idle mode measurement configuration, if any.
2:	Upon the reception of the RRCReject message in response to RRCSetupRequest or RRCResumeRequest (while T331 is running), the UE keeps performing the idle mode measurements.
3: 	During a 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), the network can release or reconfigure the idle mode measurements.
FFS whether this is delta or complete replace
4:	Upon the expiry of T331 while in IDLE or INACTIVE mode, the UE deletes the dedicated idle mode measurement configuration, if any.
5: The UE deletes the early measurement results after it has successfully reported them to the network (i.e. in UEInformationResponse or RRCResumeComplete).

1. [bookmark: _Toc21015436]In Rel-16, the idle mode measurement configuration is stored at least until expiry of T331, until the UE receives RRCSetup or RRCResume.
1. [bookmark: _Toc21015437]In Rel-16, the idle mode measurements are stored until the UE has successfully reported them to the network.
However, there are still a few FFSs which are discussed in the following sections.
Considerations during inter-RAT cell reselection
The Rel-16 idle/inactive measurements may include both NR and E-UTRA carriers/cells in order to support both CA and different MR-DC scenarios. The idle/inactive measurement configuration may thus include both NR and E-UTRA related configurations. The measurements that are performed may be useful for several different scenarios, such as for different variants of CA, NR-DC and/or MR-DC. For example, measurements performed on a specific NR carrier may be used either for setup of NR-DC (as PSCell) or NR CA (SCell) if the UE connects to an NR cell, or for setup of EN-DC (as PSCell) if the UE connects to an E-UTRA cell.
With the support of idle/inactive measurements in both LTE and NR, a question is then whether the idle/inactive measurements that are configured in one of the RATs should be possible to continue in the other RAT and if stored idle/inactive measurements should be possible to report in another RAT than where they were configured.
If a UE is configured with idle/inactive measurement configurations in one RAT and performs an inter-RAT cell reselection, the idle/inactive measurements from the source RAT may still be relevant in the target RAT. For instance, if a UE is configured with idle/inactive measurements in E-UTRA for both E-UTRA and NR cells and later reselects to an NR cell, the NR measurements might be useful to quickly setup e.g. NR CA when the UE connects to the network. The measurement configuration in the two RATs would however typically be different due to e.g. a difference in supported configurations.
When performing an inter-RAT cell re-selection, the UE will also need to perform a connection setup in the new RAT in order to perform a TAU. The UE would then receive a new idle/inactive measurement configuration and timer in the subsequent Release message and perform the actions upon entering RRC_IDLE/RRC_INACTIVE. There is then little benefit in keeping the old measurement configurations in the new RAT after an inter-RAT cell reselection.
Since the UE will anyway perform a TAU after the inter-RAT cell reselection it can be argued that the idle/inactive measurement configuration could be kept until the UE then enters RRC_CONNECTED. However, this would imply that the UE needs to maintain, and then later on release, a measurement configuration that has been received from a different RAT. This would just lead to an additional specification complexity for both RATs without any real benefit. To instead release the measurement configuration at the actual inter-RAT cell reselection would keep the solution cleaner and we thus consider this a preferred solution.
The measurements that have been performed prior to the inter-RAT cell reselection may however still be useful also in the target RAT, and the available measurement results should therefore not be released at the inter-RAT cell reselection. Instead they should be possible to report in the target RAT. Whether to report such stored idle/inactive measurements in the target RAT should then be based on network configuration. The details can be left FFS until the stage-3 work.
[bookmark: _Toc4693826][bookmark: _Toc4694120][bookmark: _Toc4700301][bookmark: _Toc4700410][bookmark: _Toc4701368][bookmark: _Toc4704051][bookmark: _Toc4712973][bookmark: _Toc7285688][bookmark: _Toc7540378][bookmark: _Toc7685126][bookmark: _Toc16242348][bookmark: _Toc16504423][bookmark: _Toc16510966][bookmark: _Toc16707132][bookmark: _Toc16707510][bookmark: _Toc16696568][bookmark: _Toc16780673][bookmark: _Toc16780818][bookmark: _Toc20817253][bookmark: _Toc20817300][bookmark: _Toc20900819][bookmark: _Toc20905044][bookmark: _Toc20912730][bookmark: _Toc20912770][bookmark: _Toc20937281][bookmark: _Toc21012824][bookmark: _Toc21012986][bookmark: _Toc21014115][bookmark: _Toc21015442]The UE should release the idle/inactive measurement configuration (measIdleConfig) at an inter-RAT cell reselection.
[bookmark: _Toc4693827][bookmark: _Toc4694121][bookmark: _Toc4700302][bookmark: _Toc4700411][bookmark: _Toc4701369][bookmark: _Toc4704052][bookmark: _Toc4712974][bookmark: _Toc7285689][bookmark: _Toc7540379][bookmark: _Toc7685127][bookmark: _Toc16242349][bookmark: _Toc16504424][bookmark: _Toc16510967][bookmark: _Toc16707133][bookmark: _Toc16707511][bookmark: _Toc16696569][bookmark: _Toc16780674][bookmark: _Toc16780819][bookmark: _Toc20817254][bookmark: _Toc20817301][bookmark: _Toc20900820][bookmark: _Toc20905045][bookmark: _Toc20912731][bookmark: _Toc20912771][bookmark: _Toc20937282][bookmark: _Toc21012825][bookmark: _Toc21012987][bookmark: _Toc21014116][bookmark: _Toc21015443]The UE should keep the idle/inactive measurement results at an inter-RAT cell reselection.
[bookmark: _Toc4704053][bookmark: _Toc4712975][bookmark: _Toc7285690][bookmark: _Toc7540380][bookmark: _Toc7685128][bookmark: _Toc16242350][bookmark: _Toc16504425][bookmark: _Toc4693828][bookmark: _Toc4694122][bookmark: _Toc4700303][bookmark: _Toc4700412][bookmark: _Toc4701370][bookmark: _Toc16510968][bookmark: _Toc16707134][bookmark: _Toc16707512][bookmark: _Toc16696570][bookmark: _Toc16780675][bookmark: _Toc16780820][bookmark: _Toc20817255][bookmark: _Toc20817302][bookmark: _Toc20900821][bookmark: _Toc20905046][bookmark: _Toc20912732][bookmark: _Toc20912772][bookmark: _Toc20937283][bookmark: _Toc21012826][bookmark: _Toc21012988][bookmark: _Toc21014117][bookmark: _Toc21015444]Reporting idle/inactive measurements to a different RAT than where they were configured should be supported. Whether to report them in the target RAT should be based on network configuration. Details are FFS.

Considerations during autonomous transition to RRC_IDLE
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
· fail to find a suitable cell and camps on an acceptable cell to obtain limited service
In either of these cases, the UE will release to RRC_IDLE and inform higher layers, with e.g. ‘RRC Resume failure’ or ‘other’. 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.
[bookmark: _Toc20817607][bookmark: _Toc21015438]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 when the UE enters RRC_IDLE
When the NAS layer receives this indication from the AS layer, it may trigger a NAS recovery and the UE will transmit an RRCSetupRequest to the network. For the case when the UE no longer finds a suitable cell, the UE would attempt to select an ‘acceptable’ cell and enter RRC_IDLE to obtain limited service. Once the UE re-selects to a ‘suitable’ cell, it would connect to the network in order to register in the PLMN. 
Since it is possible that the UE could still benefit from quickly setting up CA or DC, even if there has been a failure, or the UE has temporarily been camping on an ‘acceptable’ cell, the UE shall keep the measurement configurations and results when autonomously transitioning to RRC_IDLE. In addition, the UE shall be able to report these early measurements when setting up a new connection from RRC_IDLE, using the procedures defined for early measurement reporting from IDLE.
[bookmark: _Toc7525472][bookmark: _Toc7525539][bookmark: _Toc7525613][bookmark: _Toc7533054][bookmark: _Toc7534022][bookmark: _Toc7713743][bookmark: _Toc16679062][bookmark: _Toc16679064][bookmark: _Toc16679188][bookmark: _Toc16697879][bookmark: _Toc16769345][bookmark: _Toc20817256][bookmark: _Toc20817303][bookmark: _Toc20900822][bookmark: _Toc20905047][bookmark: _Toc20912733][bookmark: _Toc20912773][bookmark: _Toc20937284][bookmark: _Toc21012827][bookmark: _Toc21012989][bookmark: _Toc21014118][bookmark: _Toc21015445]If the UE autonomously transitions from RRC_INACTIVE to RRC_IDLE (e.g. due to Resume failure, CN paging or fail to find suitable cell and camp on acceptable cell), the UE shall keep the inactive measurement configurations and results and continue the measurements according to the old configurations
[bookmark: _Toc7453356][bookmark: _Toc7525473][bookmark: _Toc7525540][bookmark: _Toc7525614][bookmark: _Toc7533055][bookmark: _Toc7534023][bookmark: _Toc7713744][bookmark: _Toc16679063][bookmark: _Toc16679065][bookmark: _Toc16679189][bookmark: _Toc16697880][bookmark: _Toc16769346][bookmark: _Toc20817257][bookmark: _Toc20817304][bookmark: _Toc20900823][bookmark: _Toc20905048][bookmark: _Toc20912734][bookmark: _Toc20912774][bookmark: _Toc20937285][bookmark: _Toc21012828][bookmark: _Toc21012990][bookmark: _Toc21014119][bookmark: _Toc21015446]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

Delta configuration of idle measurement configurations
The LTE euCA behavior on handling the idle measurement configuration and results upon the reception of RRCConnectionRelease or RRCConnectionResume is summarized in the table below:

	
	Timer T331
	VarMeasIdleConfig
	VarMeasIdleReport

	RRCConnectionRelease (with no idle meas configuration)
	Keep running (if running)
	Keep, if stored
	Keep

	RRCConnectionRelease (with meas idle duration only)
	Restart timer (if running), otherwise start timer
	use carrier configuration in SIB 
	Release 

	RRCConnectionRelease (with meas idle duration and carrier list)
	Restart timer (if running), otherwise start timer
	Use new configuration
	Release

	RRCConnectionResume
	Stop timer (if running)
	Release configuration
	Keep until reported



The problem with this approach is that the idle meas configuration has to be provided to the UE every time the UE is suspended, even if the same configuration is to be used.
[bookmark: _Toc21015439]The rel-15 LTE euCA solution is not optimal from signaling point of view, as it requires the sending of idle mode measurement configuration every time the UE gets suspended. 
During the discussions for the RAN area in rel-15, it was agreed that the UE would keep the entire RAN area configuration when entering RRC_CONNECTED, so that if the UE was suspended back to RRC_INACTIVE, it would only need to be provided with new I-RNTI (short and full), paging cycle, periodic RNA update timer and NCC, i.e. all the RAN area information could be maintained.
[bookmark: _Toc21015440]In NR rel-15, the UE keeps the RAN area configuration (cell- or RAN area code list) when it enters RRC_CONNECTED and can reuse the configurations when it is suspended to RRC_INACTIVE again.
[bookmark: _Toc21015441]In NR rel-15, if the network needs to update the RAN area (e.g. adding or removing some cells), the network would need to provide a full new RAN area configuration.
If the same principle as for the RAN area configuration is applied to the early measurement configurations, the UE would be allowed to keep the varMeasIdleConfig when it resumes the connection and if the network suspends the UE again, it suffices to provide the UE with a new measIdleDuration to restart the idle mode measurements.
This is illustrated in the table below, where the handling of the T331 timer, idle meas configuration and idle meas results are shown depending on the content of the received RRCRelease message or upon receiving RRCResume message. 

	
	Timer T331
	VarMeasIdleConfig
	VarMeasIdleReport

	RRCRelease (with no idle meas configuration)
	Stop timer (if running)
	Release, if stored
	Keep while valid (pending RAN4 decision)

	RRCRelease (with meas idle duration only)
	Restart timer (if running), otherwise start timer
	Keep configuration, if stored, otherwise, use SIB 
	Keep while valid (pending RAN4 decision on validity)

	RRCRelease (with meas idle duration and indication to release carrier list)
	Restart timer (if running), otherwise start timer
	Switch to SIB configuration for carrier list
	Keep while valid (pending RAN4 decision)

	RRCRelease (with meas idle duration and carrier list)
	Restart timer (if running), otherwise start timer
	Use new configuration
	Keep while valid (pending RAN4 decision)

	RRCResume
	Stop timer (if running)
	Keep configuration, if stored
	Keep until reported or while valid (pending RAN4 decision)



If the UE receives the RRCRelease in response to an RRCResumeRequest:
· If there is no idle meas configuration, the UE will stop t331, if running, releases the idle mode measurement configurations and stops performing idle mode measurements. 
· If there is an idle meas configuration and it contains only the measIdleDuration, the UE will restart t331, if running, and performs the measurement using the stored carrier configuration, if any, otherwise, uses the carrier configuration in SIB
· If there is an idle meas configuration and it contains the measIdleDuration and an indication to release the carrier list (e.g. using SetupRelease structure), the UE will restart t331, if running, and performs the measurement using the carrier configuration in SIB
· If there is an idle meas configuration and it contains the measIdleDuration and a carrier list, the UE will restart t331, if running, and performs the measurement using the received carrier configuration
[bookmark: _GoBack]If the UE keeps the idle mode measurement configurations when it resumes the connection and enters RRC_CONNECTED, it would be possible to only provide a new measIdleDuration when it is suspended again and the UE would apply the old configurations. The behavior in the table above then can also apply to the UE behavior when the UE receives an RRCRelease while in CONNECTED mode.
With regard to the idle measurement results, the same behavior for all cases can be assumed, where the UE keeps the measurement results as long as they are valid (pending RAN4 agreements on measurement validity) 
[bookmark: _Toc20912735][bookmark: _Toc20912775][bookmark: _Toc20937286][bookmark: _Toc21012829][bookmark: _Toc21012991][bookmark: _Toc21014120][bookmark: _Toc21015447]The UE keeps the VarMeasIdleConfig when it resumes the connection from RRC_INACTIVE or RRC_IDLE with suspended.
[bookmark: _Toc21012830][bookmark: _Toc21012992][bookmark: _Toc21014121][bookmark: _Toc21015448]If the RRCRelease/RRCConnectionRelease contains no idleMeasConfig, UE stop t331, if running, and releases varMeasIdleConfig 
[bookmark: _Toc21012831][bookmark: _Toc21012993][bookmark: _Toc21014122][bookmark: _Toc21015449]If the RRCRelease/RRCConnectionRelease contains only the measIdleDuration, the UE starts/restarts t331, and uses stored varMeasIdleConfiguration, if any. Otherwise, UE will use the carrier configuration in SIB. 
[bookmark: _Toc21012832][bookmark: _Toc21012994][bookmark: _Toc21014123][bookmark: _Toc21015450]If the RRCRelease/RRCConnectionRelease contains the measIdleDuration and an indication to release the carrier list, the UE starts/restarts t331, and uses the carrier configuration in SIB. 
[bookmark: _Toc21012833][bookmark: _Toc21012995][bookmark: _Toc21014124][bookmark: _Toc21015451]If the RRCRelease/RRCConnectionRelease contains the measIdleDuration and carrier list, the UE starts/restarts t331, and use the provided carrier list configuration.
Conclusion
In the previous sections we have made the following observations:
Observation 1	In LTE Rel-15, the idle mode measurement configuration is stored at least until expiry of T331, until the UE receives RRCConnectionSetup or RRCConnectionResume or until the UE leaves the validity area, if configured.
Observation 2	In LTE Rel-15, the idle mode measurements are stored until the UE has successfully reported them to the network or until the UE receives RRCConnectionRelease with a new measIdleConfig included.
Observation 3	In Rel-16, the idle mode measurement configuration is stored at least until expiry of T331, until the UE receives RRCSetup or RRCResume.
Observation 4	In Rel-16, the idle mode measurements are stored until the UE has successfully reported them to the network.
Observation 5	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 when the UE enters RRC_IDLE
Observation 6	The rel-15 LTE euCA solution is not optimal from signaling point of view, as it requires the sending of idle mode measurement configuration every time the UE gets suspended.
Observation 7	In NR rel-15, the UE keeps the RAN area configuration (cell- or RAN area code list) when it enters RRC_CONNECTED and can reuse the configurations when it is suspended to RRC_INACTIVE again.
Observation 8	In NR rel-15, if the network needs to update the RAN area (e.g. adding or removing some cells), the network would need to provide a full new RAN area configuration.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE should release the idle/inactive measurement configuration (measIdleConfig) at an inter-RAT cell reselection.
Proposal 2	The UE should keep the idle/inactive measurement results at an inter-RAT cell reselection.
Proposal 3	Reporting idle/inactive measurements to a different RAT than where they were configured should be supported. Whether to report them in the target RAT should be based on network configuration. Details are FFS.
Proposal 4	If the UE autonomously transitions from RRC_INACTIVE to RRC_IDLE (e.g. due to Resume failure, CN paging or fail to find suitable cell and camp on acceptable cell), the UE shall keep the inactive measurement configurations and results and continue the measurements according to the old configurations
Proposal 5	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
Proposal 6	The UE keeps the VarMeasIdleConfig when it resumes the connection from RRC_INACTIVE or RRC_IDLE with suspended.
Proposal 7	If the RRCRelease/RRCConnectionRelease contains no idleMeasConfig, UE stop t331, if running, and releases varMeasIdleConfig
Proposal 8	If the RRCRelease/RRCConnectionRelease contains only the measIdleDuration, the UE starts/restarts t331, and uses stored varMeasIdleConfiguration, if any. Otherwise, UE will use the carrier configuration in SIB.
Proposal 9	If the RRCRelease/RRCConnectionRelease contains the measIdleDuration and an indication to release the carrier list, the UE starts/restarts t331, and uses the carrier configuration in SIB.
Proposal 10	If the RRCRelease/RRCConnectionRelease contains the measIdleDuration and carrier list, the UE starts/restarts t331, and use the provided carrier list configuration.

[bookmark: _In-sequence_SDU_delivery]References
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Annex
This Annex contains the RAN2 agreements related to the early measurement objective of the Rel-16 WI for “DC and CA enhancements”. 
RAN2#105

Agreements:
For IDLE/INACTIVE
1. Rel-16 early measurement configuration may contain both NR and LTE configuration, only NR configuration or only LTE configuration, to support various MR-DC and CA scenario. FFS on details.  IDLE mode and INACTIVE mode details will be discussed separately
1. NR early measurement configuration should include NR specific measurement parameters configurations.
1. Available beam and cell level measurement results can be included in early measurement reporting if configured.  

RAN2#105bis
Agreement
1	For NR IDLE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is setup will be supported.
2	For both LTE and NR, sending full idle mode measurements before security activation shall not be allowed. 
FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation.
3	SMC and SMC complete messages will not be modified to enable the signalling of early measurements.
4	For both LTE and NR, RAN2 confirm that current specification allow that UEInformationRequest (or equivalent message to be specified in NR) can be sent by the network immediate after Security Mode Command without network having to wait for  Security Mode Complete (i.e. similar to sending of Reconfiguration after SMC)
5	For NR INACTIVE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is resumed will be supported.
6	Sending early measurement report is network controlled
7	For NR INACTIVE, the network can request early measurement report in RRCResume 
8	For NR INACTIVE, early measurement reporting can be sent in RRCResumeComplete 
FFS Whether agreements 7 and 8 should be applied to LTE RRCConnectionResume and RRCConnectionResumeComplete message.

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

RAN2#106
Agreements
1:	RAN2 confirms that for both LTE and NR, sending cell RSRP/RSRQ of idle mode measurements before security activation shall not be allowed.
2:	RAN2 confirms that for both LTE and NR, sending cell PCI(s) with good quality and associated frequency of idle mode measurements before security activation shall not be allowed.

Agreement
1	How the UE applies filtering of beam measurements as part of early measurement reporting is left to UE implementation (Up to RAN4 to specify performance requirements for early measurement reporting)
2	The UE can report more than one beam measurement. Network can configure whether it wants to receive more than just the best beam
FFS whether the network can configure max number of beams and a threshold above which beams are reported

Agreements
1	The early measurement configuration can be different between that in RRCRelease and in SIB. If the UE receives the early measurement configuration from RRCRelease, this overrides the early measurement configuration provided in SIB (if any).
FFS: Whether some other measurement related configuration in SI (e.g. smtc) outside of the early measurement configuration can still be used.
2	A single early measurement configuration is provided in SI for idle and inactive
FFS: Whether the early measurement configuration can be kept when the UE receives the Release (to Inactive to Idle) in response to Resume Request.
3	L3 filtering is not applied to early measurement reporting
4	The UE performs the idle measurement for the frequencies in configured frequency list only when the UE support CA or MR-DC between the frequency and the serving frequency.
FFS Whether the network can provide information on support of CA/DC between frequencies to assist the UE to determine which frequencies to provide measurement for.
6	If UE reselects to a cell that does not support early measurements (as indicated by absence of an indicator in SI), the validity timer keeps running, but the UE is not required to performs measurements while camped on that cell (same as LTE euCA)
RAN2#107

Agreements
1: 	For per-frequency SSB measurement configuration reuse the IE structure that is currently used in SIBs for cell reselection purposes.
2: 	The legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 are reused for NR early measurements performed in frequencies which are candidates of cell selection/reselection, i.e. not introduce new measurement configurations in NR/LTE SIB for these SSBs.
3: 	Same as LTE euCA, NR frequency list (not the SSB measurement configuration) can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB.
4 For per frequency SSB measurement configuration for purpose of only early measurements, it can be included in both RRC release message and SIB. If provided in RRC release message, it overrides the one provided in SIB in the cell where the RRC Release message is received. (
FFS How UE manages the situation when an SSB measurement configuration for a given frequency is provided in SIB of the current cell and was also provided RRC Release (in an earlier cell).

Agreements
7: 	As in LTE euCA, the indication whether to report RSRP, RSRQ or both can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
8: 	Similar to LTE euCA, the indication of beam reporting type (i.e. whether to, not report beam results, report only the beam index, or report both beam index and results) can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
9: 	NR early measurement configuration is included in a new NR SIB.
10:	NR early measurement configuration is included in LTE SIB5 (i.e. the SIB including LTE early measurement configurations) 
11: It is not necessary to specify CSI-RS based early measurements for the case of SCell with SSB in Rel-16.
12: It is not necessary to specify CSI-RS based early measurements for the case of SCell without SSB in Rel-16.
13: In NR early measurement configuration, the UE can be configured with maximum number for beam reporting and only beams above configured threshold for cell quality derivation are required to be reported (as NR CONNECTED measurements). 
14	Do not support the network provide information on network’s support of CA/DC between frequencies to assist the UE to determine which frequencies to provide NR early measurement in Rel-16.
15	Do not support a mechanism to prevent outdated early measurement reporting in Rel-16


Agreements:
1	Upon the reception of the RRCSetup message in response to RRCSetupRequest or RRCResumeRequest (while T331 is running), the UE stops T331, and deletes the dedicated idle mode measurement configuration, if any.
2:	Upon the reception of the RRCReject message in response to RRCSetupRequest or RRCResumeRequest (while T331 is running), the UE keeps performing the idle mode measurements.
3: 	During a 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), the network can release or reconfigure the idle mode measurements.
FFS whether this is delta or complete replace
4:	Upon the expiry of T331 while in IDLE or INACTIVE mode, the UE deletes the dedicated idle mode measurement configuration, if any.
5: The UE deletes the early measurement results after it has successfully reported them to the network (i.e. in UEInformationResponse or RRCResumeComplete).
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