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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Rel-18 following WID [1]is agreed and updated after RAN#98.
Objective 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 signaling support [RAN2].​

[bookmark: _Int_LNVWxGXR]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.​

Discussion
From RAN4#105 meeting, the WF[2] agreed certain options to continue the study of options and scenario for reuse the measurement results obtained during Idle/Inactive mode. In this paper, we share our view and proposal for the potential solutions to the issues being addressed.
Issue 1-2: availability and validation of measurement results obtained during IDLE/INACTIVE mode
<Way forward>: companies are encouraged to further study whether and how to use measurement results obtained during IDLE/INACTIVE mode. The following proposals from companies in RAN4#105 can be considered as reference for further discussion.
· P1: when UE returns to RRC connected mode, if T331 has already expired, EMR validation can be considered so that NW can know if the EMR result is useful or not. 
· P2: RAN4 shall agree with a way forward how to solve the measurement validity issue to guarantee the FR2 Idle/Inactive mode CA/DC measurement is finished and useful. 
· P3: If measurement report requirements for valid Idle/Inactive mode measurement results are introduced, 
· whether and how to report/indicate the validity of the measurement results should be defined, and 
· the requirement and test framework should be designed in such a way that any specific verification procedure or UE implementation is not precluded, e.g. the mechanism can be even a non-3GPP based solution. 
· P4: RAN4 should align the definition of ‘available’ and ‘valid’. ‘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. 
· P5: the enhanced measurement is applicable to scenarios that EMR measurement results are available but invalid and it will focus on the carriers that have been measured in early measurement. 
· P6: Validity of EMR results needs to be identified 
· P7: For UE with R16 EMR measurement, the possible improved measurement during RRC setup/resume may be performed with the following assumptions:
· UE has acquired most samples during idle/inactive mode, and,
· prior EMR measurement samples are not outdated, and,
· prior EMR measurement samples and RX beam are stored in UE, and,
· no beam sweeping is performed during RRC setup/resume procedure
· [bookmark: _Int_Xv566BBJ]The above applicable scenario is very limited and highly depends on UE implementation.
· [bookmark: _Toc118644194][bookmark: _Toc118747211]P8: Feasible solution will consist (at least) of:
· [bookmark: _Toc118747212][bookmark: _Toc118644195]UE performs validation of available measurements during RRC setup/resume which may continue in connected mode. 
· [bookmark: _Toc118644196][bookmark: _Toc118747213]At MO or MT RRC setup/resume initiation 
· [bookmark: _Toc118644197][bookmark: _Toc118747214]UE initiates validation of measurements. 
· [bookmark: _Toc118644198][bookmark: _Toc118747215]UE EMR measurements and any other available idle/inactive mode measurements for non-EMR UEs may be used. 
· [bookmark: _Toc118644199][bookmark: _Toc118747216]UE reports validated measurements to the network.
During Idle/Inactive mode, UE measurements mainly include two sets
1. Idle/Inactive measurement for setting up CA/DC a.k.a Early measurement reporting Rel-16
2. Cell  selection/reselection inter-freuqnecy measurement for UE centered Idle/Inactive mobility purpose
Based on current agreement, we would like to re-use any measurmenet results otained within these two sets of measurement which will be reported during and/or after RRC connection setup/resume.
We tent to agree with the methodology to firstly distinguish the measurement results into ‘available’ and ‘valid ’definition.
The Idle/Inactive mode time duration can be varied from seconds to hours due to the traffic patterns vary from time to time. There could be many measurement results available in the UE memory, however not all the measurement results are applicable to report to the network due to many varied reasons. 
Reasons are listed but not limited as below
· Measurement results are not accurate enough to report to the network to make a decsion
· Measurement results finished too long time ago which can not represent the current radio enviornment
Also worth to mention is that different measurements obtained during Idle/Inactive mode can not be fully reported to the network, for example Cell selection/reselection measurement results are for the purpose of UE mobility decision. With current cell selelction/reseleciton inter-frequency measurement signalling and configuration, UE will not be able to report the results obtained.
As the ultimate goal for UE to report these valid measurement results is to support Network to make an earlier and more accurate setting up for otherfrequency resources, we propose a 3 aspects apporach for the requirement setting.
1. Measurements results availability: results are within UE memory and it is finished
2. Measurements results validity: 
· Accuracy validity: which can fully re-use the Rel-16 Idle/Inactive measurement accuracy requirment for setting up CA/DC
· Time validity definition: is the time last sample of the L3 measurement that fulfill measurement accuracy plus x seconds 
3. Measurement results reportability:
· For the 1st set of measurements a.k.a early meassurement report Rel-16, there is dedicated UE variables and signalling to guarantee the results can be reported based on either blind report or network indication.
· For the 2nd set of measurement a.k.a cell selection/re-selection measurement results, the reportability needs to be discussed and defined within RAN2 group.
Proposal 1: RAN4 shall discuss and reach consensus of the measurement results obtained during Idle/Inactive mode from results availability, results validity and reporting results aspects. 
Proposal 2: 
Measurement results availability: is defined as UE has measurement results stored in the memory and it is finished.
Measurement results validity: is defined accordingly with accuracy validity and time validity
· 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
Measurement results reporting: 
· 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.
We would like to elaborate more in regarding our thoughts towards time validity definition. Majority of the discussion during previous meetings are quite heavility focued on whether the measurement shall be enhanced or whether new measurement it is feasible. 
From network point of view, the main motivation of Rel-18 enhancment is UE have certain available measurements that are accurate and fresh in time. These measurement results could be very usful to report to network to speed up the CA/DC setting up decision. Faster CA/DC setup can be beneficial from both faster access to throughput and lowering UE power consumption. As UE will stay shorter time in connected mode if UE have more frequency resouce (CA/DC)being configured. Connected mode power consumption typically are much higher than the power will be consumed during Idle/Inactive measurement.
We prefer a simple approch to have the accurate sample to be reported and time validity shall start the counting from the last L3 sample that fulfill measurement accuracy. We aslo think it is up to UE implementation to decide whether UE would like to take extra samples during RRC connection setup/resume as we understand there is feasibility issue from UE point of view. For example, thre is potential measurment collision with Random Access Procedure during Intra-band CA scenario etc. Considering the brief time during random access proceudre, we also understand the gain to take extra samples could be scneairo dependent and can not always be garanteed.
Regarding plus x seconds, we would like to discuss whether we shall have a fixed value for example like the known condition 5 seconds from RAN4 legacy requirements or we have this X seconds to be a configurable value.
From our point of view this issue has connection with another issue being listed in the WF[2]
If this WI agree to strickly focus on the FR2 target cell which indicates the scearnio will be listed as FR1-FR2 DC scenarios and FR2 CA scenarios, then the value of time validity can be within a fixed value for simplification.
If this WI decided to extend the target cell to FR1 group, then the sencarios extended to FR1-FR1 DC and all the FR1 CA scenarios, perhaps this X seconds can not be fully aligned with FR2 value based on the measurement intensity and accuracy requirements are different.
Issue 1-3: scope of the study regarding CA/DC
 <Wayforward>: companies are encouraged to further discuss the following issues
· Issue 1-3-1: whether target cell in FR1 needs to be considered
We understand the WI was orginally aiming to support Idle/Inactive measurement for CA/DC purpose in FR2 due to smaller cell size which would have higher potential needs to setup another carrier. However we also see FR1 applicablity as higher frequency bands are being introduced within FR1 group. 
The system gain from speeding up CA/DC setup is applicable for both FR1& FR2. Besides this work item has already agreed to exclude the scope of enhancements on IDLE/INACTIVE mode measurements and on UE behavior in IDLE/INACTIVE mode. This indicates the enhancement will only focus on how to re-use accurate and valid measurement results obtained during Idle/Inactive mode; this is not a FR2 specific issue and can be extended to enhance FR1.
Proposal 3: The target cell in FR1 needs to be considered.
Proposal 4: To support target cell both in FR1 and FR2, the time validity value X seconds shall be a configurable value indicated from the network.
Summary and Conclusion
In this contribution we have provided our views on on Idle/Inactive measurements for CA/DC setting up
Proposal 1: RAN4 shall discuss and reach consensus of the measurement results obtained during Idle/Inactive mode from results availability, results validity and results reportability aspects. 
Proposal 2: 
Measurement results availability: is defined as UE has measurement results stored in the memory and it is finished.
Measurement results validity: is defined accordingly with accuracy validity and time validity
· 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
Measurement results reportability: 
· 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.
Proposal 3: The target cell in FR1 needs to be considered.
Proposal 4: To support Idle/Inactive measurements in both FR1 and FR2, the time validity value X seconds shall be a configurable value indicated from the network.
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