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[bookmark: _Toc116995841]Introduction
The last RP #98 agreed the following update on the work item description for Further NR mobility enhancements in [1]: 
	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:
· Availability and validation of the IDLE/INACTIVE mode measurement results to be reported [RAN4]; and
· Definition of corresponding RRM requirements [RAN4]; and
· 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.




In RAN4#106 meeting, the following agreements were made regarding enhancements on SCell setup delay [2]:
Issue 2-1-1: scope of improvement on SCell/SCG setup delay
· Agreement
· RAN4 shall focus on inter-band target cell in FR2. If final solution to be agreed can cover intra-band and FR1 without extra standardization effort, it is unnecessary to exclude these two scenarios.
Issue 2-1-2: solutions to improve SCell/SCG setup delay
· Agreement
· UE is allowed to reuse existing measurement, including legacy measurement for cell re-selection and EMR. 
· UE is allowed to perform addition measurement starting from RRC setup/resume.
· RAN4 can continue discussion on the feasibility of doing additional measurement starting from RRC setup/resume. 
In this contribution, we continue the discussion based on the last meeting’s agreed way forward, taking into account the newest agreements.
[bookmark: _Toc116995842]Discussion
Our previous contributions presented system-level evaluations clearly showing the benefits of faster FR2 DC/CA establishment in e.g. [3] and [4]. To summarise, fast DC/CA resume/setup enables user data transmission with lower latency and higher throughput, enhances load balancing, and contributes to lower UE energy consumption. Since the bandwidth parts are usually larger in FR2 than FR1, the achieved gain of a faster SCell/PScell setup is considerable. Furthermore, with a shorter setup delay we observe a reduction in UE energy consumption due to faster offload and release of the connection.
[bookmark: _Toc132020441]Fast DC/CA resume/setup enables data DC/CA usage with lower latency, higher throughput, enhances load balancing and enables lower UE energy consumption.
[bookmark: _Toc132020442]For FR2 SCell/PScell there is clear benefit of having fast measurements available in connected mode especially for the UE transitioning from idle/inactive mode.
Based on the simulation results, we have proposed targets for the SCell setup delay improvement. The targets were listed in issue 2-1-4 in the previous meeting.
	Issue 2-1-4: Scell delay improvement target 
· Proposals:
· RAN4 system-level simulation results show that low SCell setup delays have significant, positive, impact on UEs with different radio link conditions and network load. RAN4 shall specify scenarios where the delay is less than 100 ms, even close to 20 ms (RRC setup/resume delay). (Nokia)
· When the UE performs validation of earlier measurements, allowed validation delay should be as short as possible for each available measurement. (Nokia)
· Even with security establishment it is feasible to establish SCell connection in less than 100ms. RAN4 shall consider scenarios for IDLE and INACTIVE mode where setup delays are less than 100ms. (Nokia)
· Recommended WF
· Continue discussion.




[bookmark: _Toc132020443] RAN4 shall specify scenarios where the delay is less than 100 ms, even close to 20 ms (RRC setup/resume delay)
In the following, we discuss details of a solution that enables faster SCell setup in FR2.
Independent applicability
	Issue 2-1-3: others
· Proposals:
· Proposal 1: Rel-18 enhancements to SCell/SCG setup delay should be independent of UE support of Rel-16 EMR feature. (Nokia)
· Recommended WF
· Continue discussion.




As we have proposed in the earlier RAN4 meetings, in Rel-18 RAN4 should aim for a solution that does not depend on UE support of Rel-16 early CA/DC measurements. In other words, Rel-18 enhancements to SCell setup delay should be applicable for both UEs that support and UEs that do not support Rel-16 EMR, as non EMR UEs can e.g., use DC/CA measurement performed in the connected mode (before UE switches to the idle/inactive mode) or legacy cell reselection measurement for DCCA setup.  Furthermore, Rel-18 enhancements should cover also the time after T331 timer has expired for EMR capable UEs.
[bookmark: _Toc132020444]Rel-18 enhancements to SCell/SCG setup delay should be independent of UE support of Rel-16 EMR feature.
Available measurements
As was agreed in RAN4#106 meeting, UE is allowed to reuse existing IDLE/INACTIVE mode measurements at RRC connection setup. With this agreement, it is obvious that measurement results obtained during IDLE/INACTIVE mode can be considered at RRC connection setup as early measurements. Additionally, in a situation when the UE has not been in IDLE/INACTIVE mode for a very long time, the UE may have measurements available from CONNECTED mode before entering IDLE/INACTIVE mode. Rel-16 EMR UE is required to maintain cells as detected when transitioning from IDLE mode to CONNECTED mode. Carrying measurements from CONNECTED mode to IDLE/INACTIVE mode means that the CONNECTED mode measurements become IDLE mode measurements and should therefore be included within the scope of the WI. 
[bookmark: _Toc127535706][bookmark: _Toc127559805][bookmark: _Toc132020445][bookmark: _Toc127535707][bookmark: _Toc127535708][bookmark: _Toc127349566][bookmark: _Toc127535709][bookmark: _Toc127529610][bookmark: _Toc127535710][bookmark: _Toc127535711]Similarly as for EMR UEs, cells detected in IDLE mode remain detected when transitioning to CONNECTED mode.
[bookmark: _Toc127529607][bookmark: _Toc127535703][bookmark: _Toc127559804][bookmark: _Toc132020446][bookmark: _Toc127535704][bookmark: _Toc127535705]Early measurements can be considered at RRC connection setup regardless of whether they originate from IDLE/INACTIVE mode or from CONNECTED mode before the UE entered IDLE/INACTIVE mode.  
[bookmark: _Toc132020447]Availability status report does not contain measurement results
Re-evaluation/validation of available measurements
To allow utilization of any available IDLE/INACTIVE mode measurements at faster SCell setup, RAN4 has discussed how to make sure that the available measurements are still valid. How to perform re-evaluation of the available measurements i.e. “validation” has been the focus of the discussion. In RAN4#106 meeting it was agreed that, if necessary, the UE is allowed to perform additional measurements starting from RRC connection setup/resume for validation purposes. In this sub-section we discuss the details of re-evaluation/validation of the available measurements.
Definition of “valid”
Multiple definitions of what “valid” means have been discussed in the previous RAN4 meetings. Different options were listed under issues 2-2-2, 2-2-4 and 2-3-2 in the last meeting’s way forward.
	
Solutions based on existing measurement (subtopic 2-2)

Issue 2-2-2: definition of ‘valid’ in solution based on existing measurement
· Proposals:
· Option 1: (OPPO)
· ‘Valid’ should be considered from both UE and network side. Network can assume the reported results are ‘valid’ based on UE assisted information or UE satisfied some predefined conditions.
· Option 2: (Intel)
· For validity of measurement results, the key point is that whether quality of measurement carriers/cells vary a lot in terms of RSRP/RSRQ when reported.
· Option 3: (CMCC)
· Result is considered valid if the measurement are performed within the last [X] seconds before it is reported.
· Option 3a: (Xiaomi)
· The EMR results are considered as valid if the time span from when the EMR timer expires to the time of Msg4 is less than [5]s
· Option 3b: (MTK)
· The measurement results are valid if the last measurement occasion is during the last 5 seconds before the evaluation occasion.
· Option 3c: (Huawei)
· EMR measurement results are regarded as valid if the UE has acquired the EMR measurement result during the last 5 seconds before transmission of the EMR measurement results or transmission of a measurement indication.
· Option 4: (E///)
· Accuracy validity requirement can reuse measurement accuracy from TS 38.133 10.1.2B, 10.1.3B, 10.1.7B and 10.1.8B
· Time validity is defined as last L3 sample that fulfill accuracy validity plus X seconds
· Recommended WF
· Merged into issue 2-2-1.

Issue 2-2-4: others
· Proposals:
· Proposal 1: Measurement results are invalid when UE performs cell re-selection. (Intel)
· Proposal 2: If the EMR results are invalid, RAN4 to study whether and how to report the invalid EMR results. The following alternatives are considered for further study (Xiaomi)
· Alternative 1: The UE does not report the EMR results to NW;
· Alternative 2: The UE reports invalid indication to NW;
· Recommended WF
· Continue discussion.
Sub-topic 2-3 solutions based on enhanced measurement
Issue 2-3-2: definition of ‘valid’ for solutions based on enhanced measurement
· Proposals:
· Option 1: ‘Available’ means that there have results stored in the memory after UE finished early measurement. And the ‘valid’ early measurement result can be assessed by determining whether the measurement was taken during the last [X] seconds before the enhanced measurements perform. (ZTE)
· Option 2: If the time span from the ending point of EMR measurement T1 to starting point of improved measurement T2 is less than [Tvalid] seconds, the measurement result obtained during IDLE/INACTIVE mode can be regarded as valid and useful result. (vivo)
· Recommended WF
· Continue discussion.




Because of potential UE mobility, we prefer not to define validity based on a time constraint. We think the most important criteria for a measurement being valid is that it fulfils L3 measurement accuracy requirements.
[bookmark: _Toc132002918][bookmark: _Toc132003182][bookmark: _Toc132020448]Available IDLE/INACTIVE measurements are considered valid, if they fulfil L3 measurement accuracy requirements.
If UE has been stationary since performing the previous measurements, and after re-evaluating the measurements, they are still meeting the L3 measurement reporting requirements then the measurements can be considered valid.
[bookmark: _Toc132020449][bookmark: _Toc132002921][bookmark: _Toc132003185]When the UE has been stationary since the last measurement (no time limitation), measurement results can be considered valid and re-evaluation round can be quick. 
In general, UE should not transmit measurement report to the network that is not valid. UE may indicate that measurements are not valid, but this is not a report. Any report that UE transmits to the network should be such that it meets the set accuracy requirements set to L3 measurements. 
[bookmark: _Toc132020450]UE shall not report measurements that do not fulfil the validity criteria.
While UE shall not report measurements to the network which are not valid, UE can still report the availability status about ongoing measurements. 
[bookmark: _Toc132020451]Availability status report does not contain measurement results

Start and end point of validation
As was discussed and agreed in the last meeting, UE may be allowed to perform some additional measurements for re-evaluation/validation purposes, and in some cases the UE may be able to complete the validation without any additional measurements.
The timeline i.e. the starting and ending point of validation has been discussed in RAN4, in the last meeting in issues 2-3-3 and 2-3-4.
	Issue 2-3-3: starting point of the enhanced measurement
· Proposals:
· Option 1: (QC) 
· UE is not expected to start enhanced measurement before msg1 transmission.
· Option 2: (Nokia)
· Early measurements can be considered at RRC connection setup regardless of whether they originate from IDLE/INACTIVE mode or CONNECTED mode before the UE entered IDLE/INACTIVE mode
· Recommended WF
· Continue discussion.

Issue 2-3-4: ending point of the enhanced measurement
· Proposals:
· Option 1: Enhanced measurement can be completed during RRC CONNECTED state (QC) 
· Option 1a: Validation of available measurements may continue in connected mode after RRC setup/resume (Nokia)
· Recommended WF
· Continue discussion.




Both when the UE can perform validation without additional measurements, and when the UE requires additional measurements for validation purposes, validation of the measurements may start when the UE receives RRC connection setup/resume message. As we have proposed in the previous meetings, validation may continue until RRC connection setup complete and if needed, also for some time in RRC connected mode, especially if the UE requires additional measurements for re-evaluating the available measurements.
[bookmark: _Toc132020452]Validation of available IDLE/INACTIVE mode measurements may start at RRC connection setup/resume.
[bookmark: _Toc132020453]Validation of available IDLE/INACTIVE mode measurements may continue until RRC connection setup/resume complete and if needed, after that for some time in RRC connected mode.
The exact time the UE may need for the validation may be different depending on the status of the available measurement. RAN4 may consider defining a maximum validation duration, after which the UE either has to report valid results or stop the validation without reporting. Maximum allowed duration for the validation may be different depending on whether the UE needs to perform additional measurements and how many measurements are needed, and the requirements should be defined accordingly. 
[bookmark: _Toc132020454]RAN4 to define a maximum allowed validation duration, which may be different depending on the status of the available measurements. 
Details of validation measurements
Related to the validation measurements, the following proposals were listed in the last meeting way forward.
	Issue 2-3-8: others
· Proposals:
· Proposal 1: UE is not expected to perform enhanced measurement on FR2 more than one carrier per band. FFS on the selection of carriers if multiple carriers are configured per band in FR2. (QC) 
· Proposal 2: The condition of triggering FR2 enhanced measurement shall be defined. (QC)
· Proposal 3: It is hard to define the measurement requirements if the overall measurement starts from IDLE/INACTIVE mode and ends in Connected mode. (MTK)
· [bookmark: _Toc127535719][bookmark: _Toc127564433]Proposal 4: UE shall send detailed availability and validity status at RRCSetupComplete or RRCResumeComplete. (Nokia)
· [bookmark: _Toc127564438][bookmark: _Toc127535754]Proposal 5: Even with security establishment it is feasible to establish SCell connection in less than 100ms. RAN4 shall consider scenarios for IDLE and INACTIVE mode where setup delays are less than 100ms.  (Nokia)
· Recommended WF
· Continue discussion.




	Issue 2-3-5: network assistant information
· Proposals:
· Option 1: NW shall provide explicit information such as target frequency and/or Cell ID, and/or target SSB info for enhanced measurement on FR2. Signaling details are up to RAN2 (QC) 
· Option 2: NW can provide information to initiate the enhanced measurement. (QC)
· In case of MT-call, NW can initiate UE to perform FR2 enhanced measurement. The triggering command can be included in paging. (Note: signaling details up to RAN2).
· In case of MO-call, UE can initiate FR2 enhanced measurement when volume of MO-data exceeds certain threshold and NW can provide the threshold information. (Note: signaling details up to RAN2).
· Recommended WF
· Continue discussion.




For the UE to know how to measure during the validation period, NW can provide explicit information such as target frequency and/or Cell ID, and/or target SSB info for enhanced measurement on FR2. For instance, network can indicate these in the RRC configuration in the previous connected mode before the UE went in IDLE/INACTIVE mode, or alternatively provide it as SIB information. The network can also provide UE with additional RSs to speed up the measurement/ measurement validity. Exact signaling details are up to RAN2. 
[bookmark: _Toc132020455]UE to know how to measure during the validation period, NW can provide explicit information such as target frequency and/or Cell ID, and/or target SSB info for measurements in RRC configuration before idle mode or SIB. 
In case of MT-call, NW can initiate UE to perform FR2 enhanced measurement. The triggering command can be included in paging. Alternatively, the information can already be in SIB that UE reads prior to paging. 
In case of MO-call, UE may use measurement or data-based approach. 
	Issue 2-3-6: measurement period
· Proposals:
· Option 1: (QC) 
· Enhanced measurement period can be based on SSB period instead of SMTC for the frequency. SSB period can be provided by NW or default SSB period (20ms) can be applied.
· Enhanced measurement requires at least 8 SSB samples and additional [X] samples of SSB burst.  (FFS on X, e.g 2)\
· Option 2: (MTK)
· Measurement accuracy still cannot be guaranteed by the one or two shot measurement during RRC connection setup/resume procedure. How to reduce measurement delay is not in the scope.
· Option 3: (vivo)
· FFS: how to select the frequency layers for improved measurement, how many frequency layers to measure and which scenario that is applicable
· FFS: How to reduce number of samples without measurement accuracy degradation.
· FFS: Reduced scaling factor of Rx beam sweeping
· Option 4: (OPPO)
· As baseline, RAN4 shall not reduce the scaling factor of Rx beam sweeping when defining requirements for the new measurement during RRC connection setup/resume.
· Option 5: (Nokia)
· [bookmark: _Toc127349549]When the UE performs validation of earlier measurements, allowed validation delay should be as short as possible for each available measurement. UE should be able to make the results available to the network as soon as the validation has been completed regardless of the maximum validation delay.
· Recommended WF
· Continue discussion.




As proposed in Option 1 under issue 2-3-6, we agree that enhanced measurement period can be based on SSB period instead of SMTC for the frequency. SSB period can be provided by NW or default SSB period (20ms) can be applied. SSB measurements can start already from MSG-1. 
[bookmark: _Toc132020456]Enhanced measurement period can be based on SSB period instead of SMTC 
Number of samples that UE needs to measure can be depending on UE radio conditions. If the UE is in good radio conditions, index reading has been performed, so the number of measurements can be lower than for UEs that are in worse conditions.  As we proposed in section 2.3.2, the measurements should not be limited to only RRC setup/resume, and therefore, UE may perform more than 2 sample measurements. UE can be allowed to perform up to a number of measurements (e.g., 8)  and UE may perform less measurements to reach the required measurement accuracy. 
[bookmark: _Toc132020457]Number of samples UE needs to measure can be depending on UE radio conditions and measurement conditions.
To limit the amount of measurements UE needs to perform after MSG-1, the UE can perform measurements in FR2 on max one carrier per band. 
[bookmark: _Toc132020458]Number of carriers per band can be reduced for FR2 (e.g., one carrier per band).
[bookmark: _Toc132020459]Carrier(s) per band can be either be selected by UE or controlled by the network, or both. 
Some aspects of the beam sweeping details during the validation measurements can be left up to UE implementation. For instance, the UE is not expected to perform full beam-sweeping and hence, the scaling factor associated with the beam sweeping can be reduced.  
[bookmark: _Toc132020460]During re-evaluation/validation measurements, UE is not expected to perform full beam-sweeping and hence, the scaling factor associated with the beam sweeping can be reduced.  
UE may receive the measurement configuration during previous connected mode, or alternatively UE may read SIB information, which may indicate the measurement configuration and whether the particular cell is interested in measurement config. To illustrate this even further, for instance, if UE supports EMR-measurements and is already reading the SIB configuration for EMR purposes, it is natural that the SIB configuration also includes validation configuration that UE can use. 
[bookmark: _Toc132020461]UE may receive the measurement configuration during previous connected mode, or alternatively UE may read SIB information. Signaling details are up to RAN2. 
One practical scenario for FR2 SCell configuration is to use the previously stored, and perhaps used, FR2 SCell configuration. This means that UE would set up previously used SCell and use the configuration which it was previously using. Furthermore, UE would also be able to validate previous measurements. Network would also benefit from this as it would be setting up the previously configured SCell, which was proven to be useful.  
[bookmark: _Toc132020462][bookmark: _Toc132002936][bookmark: _Toc132003200][bookmark: _Toc132002937][bookmark: _Toc132003201]UE can use previously stored and/or used FR2 SCell configuration.
	Issue 2-3-7: applicability rules to perform enhanced measurement
· Proposals:
· Option 1: (QC) 
· The enhanced measurement is not applied when PCell is FR2.
· The enhanced measurement is applied when target cell SNR > [Y] dB (e.g Y = 6 dB).
· UE is allowed to stop enhanced measurement upon RA procedure problem (e.g msg2 reception failure).
· Recommended WF
· Continue discussion.




The main scenario for the rel-18 work is FR1-FR2. Scenarios, such as, FR1-FR1 and FR2-FR2 can be considered once the FR1-FR2 scenario is ready. 
[bookmark: _Toc132020463]The main scenario for the rel-18 work is FR1-FR2. Scenarios, such as, FR1-FR1 and FR2-FR2 can be considered once the FR1-FR2 scenario is ready. 
Any issues related to RA procedures are not a problem or a feasibility blocker for this feature. For example, if UE discovers a problem during RA, the UE can always indicate that measurements are ongoing, and proceed with the measurements once in connected mode. Therefore, this type of issues can be easily left up to UE implementation. For FR1-FR2 scenario, we don’t see the need for this type of behaviour because FR1 and FR2 chains are independent. 
A. FR1 and FR2: 
As discussed during previous RAN4 meetings, the main scenario for faster DC/CA setup is a case in which the PCell is in FR1 and the Pscell/Scell is in FR2. In this case, the UE is equipped with at least two independent RF chains and baseband processing modules for FR1 and FR2 transmissions. Therefore, the UE can perform measurements independently in FR1 and FR2. Hence performing enhanced measurement and/or measurement validity in FR2 has no impact on FR1 signalling exchange and processing during RRC-setup/resume procedure.   
B. Collocated FR2 and FR2:
In this scenario, the network can re-use PCell measurements, and it may identify the best PSCell/SCell and set up DC/CA without additional need for measurement validity/enhanced measurement.  
C. Non-collocated FR2 and FR2 (FR1, FR1):
For this scenario, the UE may need to perform measurement validity/ enhanced measurement to identify best cell for DC/CA setup. In this case, current measurement gap configurations provide enough time for the UE to tune/switch its RF modules when performing the inter-frequency measurement. The UE can also prioritize RRC setup/resume procedure over measurement validity in case of any overlapping instances. Performing measurement validity during RRC setup can be considered as a UE capability in this scenario.    
[bookmark: _Toc132020464][bookmark: _Toc132002941][bookmark: _Toc132003205][bookmark: _Toc132002942][bookmark: _Toc132003206][bookmark: _Toc132002943][bookmark: _Toc132003207][bookmark: _Toc132002944][bookmark: _Toc132003208][bookmark: _Toc132002945][bookmark: _Toc132003209][bookmark: _Toc132002946][bookmark: _Toc132003210][bookmark: _Toc132002947][bookmark: _Toc132003211][bookmark: _Toc132002948][bookmark: _Toc132003212]Random access during validation procedure is not an issue, at least in FR1-FR2 scenario. 
UE indication of validation status
In the previous meeting, different ways to indicate about valid measurements were discussed under Issue 2-2-3.
	Issue 2-2-3: indication of valid measurement results
· Proposals:
· Option 1: (Apple)
· For EMR capable UE, introduce a new indication in existing EMR report to allow UE to indicate network whether and which EMR measurement results are valid upon UE returning connected mode.
· For non-EMR capable UE, allow UE to report valid measurement results obtained during idle/inactive mode upon UE returning connected mode.
· Option 1a: (Intel)
· RAN4 to further discuss whether NW or UE check the validity of measurement results.
· RAN4 to further discuss whether to add new signaling for “validity” or re-use idleMeasAvailable.
· If UE didn’t support EMR feature, UE can report measurement results for carrier/cell configured for cell re-selection for CA/DC setup.
· Option 1c: (E///)
· For UE capable of supporting Rel-16 Idle/Inactive measurement for CA/DC setup how to report can re-use the existing framework. 
· For Cell selection /reselection inter-frequency measurements, RAN4 need to trigger RAN2 discussion to obtain their feedback.
· Option 1d (Nokia)
· UE shall send detailed availability and validity status at RRCSetupComplete or RRCResumeComplete.
· Option 2: (CMCC)
· For improvement on SCell/SCG setup delay, the idle/inactive measurement results can be reported in followinng two ways:
· in RRCResumeComplete (or RRCSetupComplete) message
· after UE in connected mode (i.e. in UEInformationResponse message)
· Recommended WF
· Continue discussion.




In Rel-16, UE indicates that it has some results available at connection setup. As proposed above, in Rel-18, in some cases the UE may need to continue validation of available measurements in RRC CONNECTED mode. For the network to be able to know whether the UE is done with validation or still continuing it, it would be beneficial that the UE would indicate the validation status of measurements at RRC setup/resume complete. The status can be e.g. “validated measurements available” or “validation ongoing”. With such indication the network knows whether the UE is ready to report the results or still needs some additional time.
Details related to such signalling is up to RAN2 to define, so we propose that RAN4 would inform RAN2 about the benefits of such validity indication.
Proposal 1: [bookmark: _Ref131623209]The UE indicates validation status at RRC setup/resume complete to inform the network whether the UE is ready to report or still needs some time for validation of measurements in connected mode. RAN4 to inform RAN2 about the need for such indication.
Reporting of the measurement results
When the UE performs measurements, allowed validation delay should be as short as possible for each available measurement. UE should be able to make the results available to the network as soon as the validation has been completed, regardless of the maximum validation delay. Reporting of the measurement results should be flexible and should consider various scenarios. For instance, if the UE has already performed index reading in idle-mode (UE supports this capability), then the time to measure can be shorter than for UEs that do not support idle-reading in the idle-mode. 
[bookmark: _Toc132020465]Validation / re-evaluation measurement results should be made available to the network as soon as the validation has been completed regardless of the maximum validation delay.  
In Rel-16 EMR, reporting is based on network request and UE response, and consists of UEInformationRequest sent by the network and UEInformationResponse sent by the UE. In Rel-18, when validation comes into question, network may not know when the UE is done with the validation and ready to report in the case when UE has indicated that it needs more time for validation in RRC connected mode. Hence, network does not know when it should request the results from the UE. Therefore, it would be beneficial that the reporting mechanism would be improved so that the UE could report the results as soon as possible after it is done with the validation. 
The details of how to implement such enhancement is up to RAN2. Enabling the measurement reporting as soon as validation is completed may mean for example introducing a UE indication of “validation completed”, based on which the network knows to request for the results at the correct moment. Alternatively, the UE may inform the network how long the validation will take already when indicating about the validation status (as in Proposal 11:). We propose to inform RAN2 about the need for such enhancement  in the LS that is scheduled for the next RAN4 meeting in the work plan.
Proposal 2: Reporting of the validated measurements should be enhanced to allow the UE to report early measurement results as soon as validation is completed. RAN4 to inform RAN2 about the need for such enhancement.
Overall solution
In RAN4#106 meeting, the discussion in the moderator summary about SCell setup delay improvements was split into solutions based on existing measurement and solutions based on enhanced measurements. The following solutions were listed as options for the overall solution for these two approaches:
	Sub-topic 2-2 solutions based on existing measurement 
Issue 2-2-1: overall solution
· Candidate solutions:
· Option 1: (Apple)
· For EMR capable UE, introduce a new indication in existing EMR report to allow UE to indicate network whether and which EMR measurement results are valid upon UE returning connected mode.
· For non-EMR capable UE, allow UE to report valid measurement results obtained during idle/inactive mode upon UE returning connected mode.
· How to validate measurement results obtained in idle/inactive mode is up to UE implementation.
· Option 2: (Intel)
· RSRP/RSRQ variation of severing cell can be used to check the validity of stored measurement result for carrier/cells in intra-band CA since they are co-located.
· RSRP/RSRQ variation of severing cell or cells configured for cell re-selection can be used to check the validity of stored measurement result for carrier/cells in inter-band CA.
· RAN4 to further discuss whether NW or UE check the validity of measurement results.
· Option 3: (CMCC, Xiaomi, MTK, Huawei)
· Result is considered valid if the measurement are performed within the last [X] seconds before it is reported.
· Option 4: (Nokia)
· Early measurements can be considered at RRC connection setup regardless of whether they originate from IDLE/INACTIVE mode or CONNECTED mode before the UE entered IDLE/INACTIVE mode.
· UE shall send detailed availability and validity status at RRCSetupComplete or RRCResumeComplete.
· Validation of available measurements may continue in connected mode after RRC setup/resume.
· Similarly, as for EMR UEs, cells detected in IDLE mode remain detected when transitioning to CONNECTED mode.
· Recommended WF
· Continue discussion.

Sub-topic 2-3 solutions based on enhanced measurement
Issue 2-3-1: overall solution
· Proposals:
· Option 1: (QC)
· NW can explicitly provide the measurement information for candidate frequencies which can be used for FR2 CA/DC setup. It can be overlapped with given information of EMR or cell re-selection configurations.
· NW/UE can initiate to perform the enhanced measurement starting from RRC setup/resume under certain conditions such as MT/MO data volume, cell conditions.
· Performing measurement for selected frequencies starting from RRC setup/resume and measurement can be completed during RRC CONNECTED state. UE report the measurement results in RRC CONNECTED.
· Option 1b (Nokia): 
· Early measurements can be considered at RRC connection setup regardless of whether they originate from IDLE/INACTIVE mode or CONNECTED mode before the UE entered IDLE/INACTIVE mode.
· UE shall send detailed availability and validity status at RRCSetupComplete or RRCResumeComplete.
· Validation of available measurements may continue in connected mode after RRC setup/resume.
· Similarly, as for EMR UEs, cells detected in IDLE mode remain detected when transitioning to CONNECTED mode.
· Recommended WF
· Continue discussion.



Summarising the discussion and proposals in this contribution, the overall solution according to our view is given in below in Figure 1 (when the UE is done with validation at RRC setup/resume complete) and Figure 2 (when the UE continues validation in RRC connected mode). Evaluation of measurement validity in the figures may in both cases contain additional re-evaluation measurements.

[image: ]
[bookmark: _Ref131597846]Figure 1: SCell setup enhancement components - Validation completed at RRC setup complete
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[bookmark: _Ref131597848]Figure 2: SCell setup enhancement components - Validation continues after RRC setup complete
[bookmark: _Toc132020466]Overall solution consists of the following components:
1. UE having CA/DC measurements available from IDLE/INACTIVE mode at RRC setup/resume.
2. UE performing evaluation of the validity of available measurements starting from RRC setup/resume and, if needed, UE performing additional validation measurements during RRC connection setup/resume and/or RRC CONNECTED mode.
3. UE reporting validity status of the available measurements at RRC setup/resume complete.
4. UE reporting measurement results as soon as validation is completed.




[bookmark: _Toc116995848]Conclusion
In this contribution we have made the following observations and proposals:
Observation 1: Fast DC/CA resume/setup enables data DC/CA usage with lower latency, higher throughput, enhances load balancing and enables lower UE energy consumption.
Observation 2: For FR2 SCell/PScell there is clear benefit of having fast measurements available in connected mode especially for the UE transitioning from idle/inactive mode.
Proposal 1: RAN4 shall specify scenarios where the delay is less than 100 ms, even close to 20 ms (RRC setup/resume delay)
Proposal 2: Rel-18 enhancements to SCell/SCG setup delay should be independent of UE support of Rel-16 EMR feature.
Observation 3: Similarly as for EMR UEs, cells detected in IDLE mode remain detected when transitioning to CONNECTED mode.
Proposal 3: Early measurements can be considered at RRC connection setup regardless of whether they originate from IDLE/INACTIVE mode or from CONNECTED mode before the UE entered IDLE/INACTIVE mode.
Proposal 4: Availability status report does not contain measurement results
Proposal 5: Available IDLE/INACTIVE measurements are considered valid, if they fulfil L3 measurement accuracy requirements.
Proposal 6: When the UE has been stationary since the last measurement (no time limitation), measurement results can be considered valid and re-evaluation round can be quick.
Proposal 7: UE shall not report measurements that do not fulfil the validity criteria.
Proposal 8: Availability status report does not contain measurement results
Proposal 9: Validation of available IDLE/INACTIVE mode measurements may start at RRC connection setup/resume.
Proposal 10: Validation of available IDLE/INACTIVE mode measurements may continue until RRC connection setup/resume complete and if needed, after that for some time in RRC connected mode.
Proposal 11: RAN4 to define a maximum allowed validation duration, which may be different depending on the status of the available measurements.
Proposal 12: UE to know how to measure during the validation period, NW can provide explicit information such as target frequency and/or Cell ID, and/or target SSB info for measurements in RRC configuration before idle mode or SIB.
Proposal 13: Enhanced measurement period can be based on SSB period instead of SMTC
Proposal 14: Number of samples UE needs to measure can be depending on UE radio conditions and measurement conditions.
Proposal 15: Number of carriers per band can be reduced for FR2 (e.g., one carrier per band).
Proposal 16: Carrier(s) per band can be either be selected by UE or controlled by the network, or both.
Proposal 17: During re-evaluation/validation measurements, UE is not expected to perform full beam-sweeping and hence, the scaling factor associated with the beam sweeping can be reduced.
Proposal 18: UE may receive the measurement configuration during previous connected mode, or alternatively UE may read SIB information. Signaling details are up to RAN2.
Proposal 19: UE can use previously stored and/or used FR2 SCell configuration.
Proposal 20: The main scenario for the rel-18 work is FR1-FR2. Scenarios, such as, FR1-FR1 and FR2-FR2 can be considered once the FR1-FR2 scenario is ready.
Proposal 21: Random access during validation procedure is not an issue, at least in FR1-FR2 scenario.
Proposal 23: Validation / re-evaluation measurement results should be made available to the network as soon as the validation has been completed regardless of the maximum validation delay.
Proposal 25: Overall solution consists of the following components:
1. [bookmark: _Toc116995849]UE having CA/DC measurements available from IDLE/INACTIVE mode at RRC setup/resume.
2. UE performing evaluation of the validity of available measurements starting from RRC setup/resume.
· If needed, UE performing additional validation measurements during RRC connection setup/resume and/or RRC CONNECTED mode.
3. UE reporting validity status of the available measurements at RRC setup/resume complete.
4. UE reporting measurement results as soon as validation is completed.
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