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1. Introduction
The WI on further NR mobility enhancements [1] includes the following objective for L1/2 based inter-cell mobility: 

	
7. To study and specify how to reuse the IDLE/INACTIVE mode measurement results which are to be reported during and/or after RRC connection setup/resume in order to improve SCell/SCG setup delay [RAN4, RAN2], including:
a. Availability and validation of the IDLE/INACTIVE mode measurement results to be reported [RAN4]; and
b. Definition of corresponding RRM requirements [RAN4]; and
c. If necessary based on RAN4 outcome, definition of corresponding signalling support [RAN2].

Note 5: RAN4 will coordinate in due course with RAN2 to start the work.
Note 6: R4-2220415 serves as baseline for future work in RAN4
Note 7: With exception of the above scenarios, enhancements on IDLE/INACTIVE mode measurements and on UE behavior in IDLE/INACTIVE mode are not in scope.




RAN4 have provided the LS in [2] asking RAN2 to define the corresponding signalling support.

2. Discussion
 
In [3], which was approved RAN4 #108 (August 2023) several options for multiple issues are listed.

In terms of the overall procedure, the following is shown [3],:

Issue 2-1-2: overall solution 
· Candidate solutions:
· Option 1: The overall solution consists of: (Nokia)
· 1. UE having measurements available from IDLE/INACTIVE mode at RRC setup/resume,
· 2. UE evaluates the validity of the available measurements during RRC connection setup/resume,
· 3. UE indicating the measurement status to the network at RRC setup/resume complete,
· 4. When needed for measurement validation purposes, UE continuing to perform measurements during the RRC setup/resume and the connected mode until reporting, 
· 5. UE reporting the measurements results as soon as measurements have been completed.
· Option 1a : The overall solution and call flow (QC)
· For MT-call
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· For MO-call
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In addition, RAN4 agreed: 
· For UE which is not capable of EMR, when the measurement results during idle/inactive mode are available and valid, UE can report these results to the network during or after RRC setup or resume procedures. The reporting procedure is up to RAN2.

In terms of configuration, since the UE may perform cell reselection while in RRC_IDLE or RRC_INACTIVE, and then perform RRC setup/resume on a new cell, it is necessary for the network to enable UE reporting of any information during RRC setup/resume because not all cells may have this feature supported/configured. While it would be possible for the NW to configure (E.g. in RRC Release) a list of cells in which the enhancement is applicable, it would be more convenient to simply include an indication enabling the early measurements and reporting in SI of a cell on which reporting is allowed/configured even if the network configures a list of cells/carriers/bands in RRC release to perform measurements on. 

Proposal 1: Introduce a broadcast indication for enabling early measurement and reporting.

For maximum benefit, the network should configure the UE with the cells/carriers/bands on which the UE should measure and report. This enables the UE to report only the measurements which are useful to the network, and limits the measurement effort at the UE. 

Proposal 2: NW configures the list of cells/carriers/bands for the UE to perform measurements on in RRCRelease. 

If proposal 2 is agreed, then it follows that a UE capability is needed to inform the network whether UE can be configured with the enhanced early measurement reporting. 

Proposal 3: Introduce UE capability for support of enhanced early measurement. 

Since the aim of this enhancement is to improve SCell/SCG setup delay, then the measurements should be reported as early as possible. Hence, it should be possible to include measurements in Msg5 if available, and NW allows sufficient grant for including the measurements, rather than reporting “measurements available” which would require a further delay in the network requesting and UE reporting the measurements themselves after the connection is set up. 

If, as shown on the option 1 candidate solution, it is also possible to report measurements after RRC Setup/Resume, in case measurements are not completed when Msg5 is sent, then it needs to also be possible to report “ongoing”. 

If the UE has no valid measurements and is not performing ongoing measurements, then this can be indicated by absence of the new information.

Proposal 4: Introduce in Msg5 the possibility to report 
· valid measurements (e.g. if UE has sufficient UL grant)
· “availability” (e.g. if UE does not have sufficient grant)
· “ongoing” (if UE has not yet completed measurements). 

In order to report measurements following RRC Setup Complete, it needs to be decided whether to introduce a new RRC message, or re-use one of the existing ones such as RRC Measurement Report or UE Assistance Information. Another possibility might be to introduce a report in MAC CE, as has been introduced for other cases.

Proposal 5: RAN2 to discuss whether to introduce a new RRC message or MAC CE for EMR reporting, or to re-use RRC Measurement Report or UE Assistance Information.

It was agreed in RAN2#123, that when the UE receives RRCRelease to move to RRC_INACTIVE, stored LTM candidate cell configurations are released (same as CHO targets). 

However, if early measurements are reported, then LTM could also be used to quickly setup SCG/SCells based on stored candidate configurations if the LTM candidates corresponding to the configured early measurements are stored, especially if measurements are reported with Msg5 or very soon after, because the candidate configuration could be applied more quickly than if a full RRC Reconfiguration is used, either by using MAC CE or by indicating the LTM candidate configuration ID in an RRC Reconfiguration. 

Proposal 6: The UE can be configured to store LTM candidates when entering RRC_INACTIVE when EMR is configured so that LTM can be used to quickly setup SCG/Scells during/after RRC Resume.


3. Conclusion
In this paper we provide the following proposals:

Proposal 1: Introduce a broadcast indication for enabling early measurement and reporting.

Proposal 2: NW configures the list of cells/carriers/bands for the UE to perform measurements on in RRCRelease. 

Proposal 3: Introduce UE capability for support of enhanced early measurement. 

Proposal 4: Introduce in Msg5 the possibility to report 
· valid measurements (if UE has sufficient UL grant)
· “availability” (if UE does not have sufficient grant)
· “ongoing” (if UE has not yet completed measurements). 

Proposal 5: RAN2 to discuss whether to introduce a new RRC message or MAC CE for EMR reporting, or to re-use RRC Measurement Report or UE Assistance Information.

Proposal 6: The UE can be configured to store LTM candidates when entering RRC_INACTIVE when EMR is configured so that LTM can be used to quickly setup SCG/SCells during/after RRC Resume.
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