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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
From RAN4 #106 meeting Rel-18 improvement on Scell/SCG setup delay are listed in  [1] . In this paper we provide our view on certain open issues.
Background: WID 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].​
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
Sub-topic 2-1 scope and overall solution
[bookmark: _Toc127535755]Issue 2-1-2: solutions to improve SCell/SCG setup delay
· Agreements:
· Solution based on existing measurement and solution based on enhanced measurement are not mutual exclusive. The two solutions are be discussed in parallel.
Issue 2-1-4: relationship between R16 EMR and R18 enahcement to SCell/SCG setup delay
· Candidate solutions:
· FFS: Rel-18 enhancements to SCell/SCG setup delay should be independent of UE support of Rel-16 EMR feature. 

Based on current solution agreements and proposal for Issue 2-1-4, our interpretation is that separate UE capability will be introduced for Rel-18 both for existing measurement based solution and enhanced measurement based solution if the enhanced measurement is feasible and agreed. 
The main enhancement using the existing measurement proposed for Rel-18 is to to validate the existing cell re-selection measurement. As to our knowledge for UE do not support Rel_16 Idle/Inactive measurement, the validation of the existing measurements can only been performed by using the existing cell-reselection measurements.
However there are several uncertainties within reuse cell re-selection measurements.
Cell-reselection inter-frequency measurements were set for the purpose of coverage purpose for the camping cell, however, the Rel-16 Idle/Inacitve measurement is for setting up capacity offloading frequencys in CA/DC. These typically require different measurement qualification and frequency characteristics. There could be no overlapping in configurations of the frequencies.
Also cell-reselection measurements, UE only being specified how to derive the beam specific measurement, is not specified to be stored or reported as it is for the purpose of UE centric mobility according to TS 38.304 clause5.2.4.2. We are questioning the feasibility to use the cell-reselection measurements to validate Idle/Inactive measurement especially for the UE that have an implementation not to store Cell-reselection measurement.
For cell reselection in multi-beam operations, including inter-RAT reselection from E-UTRA to NR, the measurement quantity of this cell is derived amongst the beams corresponding to the same cell based on SS/PBCH block as follows:
-	if nrofSS-BlocksToAverage (maxRS-IndexCellQual in E-UTRA) is not configured in SIB2/SIB4 (SIB24 in E-UTRA); or
-	if absThreshSS-BlocksConsolidation (threshRS-Index in E-UTRA) is not configured in SIB2/SIB4 (SIB24 in E-UTRA); or
-	if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation (threshRS-Index in E-UTRA):
-	derive a cell measurement quantity as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [11].
-	else:
-	derive a cell measurement quantity as the linear average of the power values of up to nrofSS-BlocksToAverage (maxRS-IndexCellQual in E-UTRA) of highest beam measurement quantity values above absThreshSS-BlocksConsolidation (threshRS-Index in E-UTRA).

Observation 1: The feasibility of using cell-reselection measurement to validate the Idle/Inactive measurement needs more clarification.
Proposal 1: RAN4 shall clarify the Rel-18 capability for using existing measurement by how cell reselection measurement shall be validated and reported.
 Sub-topic 2-2 solutions based on existing measurement 

Issue 2-2-1: overall solution for UE which is configured with EMR measurement.
· Candidate solutions:
· Option 1: 
· Availability and validity status should be introduced into existing EMR reports to indicate to the network whether EMR measurement results are valid.
· Option 1a: 
· 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.
· Option 1c: 
· For EMR capable UE, the UE reports the indication of valid EMR results in RRC setup/resume Complete message (Msg5).
· Option 2: FFS
Issue 2-2-2: overall solution for UE which is not capable of EMR measurement.
· Candidate solutions:
· Option 1: 
· For non-EMR capable UE, UE can report measurement results of carrier/cell configured for cell re-selection for CA/DC setup.
· Option 1a: 
· the measurement results can be reported in following two ways:
· in RRCResumeComplete (or RRCSetupComplete) message
· after UE in connected mode (i.e. in UEInformationResponse message)
· Option 2: FFS

The Overall solution for using the existing measurement including Rel-16 Idle/Inactive measurement  for CA/DC aka. EMR and cell-reselection measurement, from our point of view there is a need to differentiate indication and report.
For Rel-16 EMR capable UE, there is already indication solution and report mechnisum. For indication Idle/Inactive UE indication of measurement results avaible can be at RRC Resume Complete. For Inactive UE,  measurement report can be blindly request UE in RRC_Resume message and UE send measurement report at RRC Resume Complete.
We think for Rel-18 can follow similar logic by introduce a validity indication at RRC_Setup/Resume_Complete.
Proposal 2: For UE capable of Rel-16 Idle/Inactive measurement  for CA/DC , the indication time of validity shall be at RRC_Setup/Resume_Complete.
For cell-reselection measurement, to our understanding, currently there is no indication and report mechnisum exist. As cell-reselection measurement is for the purpose of coverage, the frequency carrier configured for cell-reselection measurement can be rather different as for the purpose of CA/DC which is for adding up frequency resources for capacity.
From feasibility and performance gain point of view, before UE report any cell reselection measurement results to the network, there is certain aspects need to considered.
1st is the frequency carrier being configured shall be overlapping with the CA/DC target carriers, however without being configured with EMR or supporting Rel-16 Idle/Inactive CA/DC measurement, UE would have no knowledge of which carrier Network is aiming to set up as additional frequency resources when UE enters in connected mode. 
In another word, from total network performance gain point of view, cell reselection can only be indicate validity or reported to network with support Rel-16 Idle/Inactive measurement for CA/DC. Cell reselection measurement’s beneficiality being reported is dependent on whether have EMR carriers being configured and measurement being supported.
Another aspect needs to be noticed is about measurement accuracy, the Rel-16 Idle/Inactive measurement for CA/DC is agreed to fulfil SS-RSRP and SS-RSRQ absolute accuracy accordingly, however cell-reselection measurement has not been required to fulfil this accuracy requirement, instead is a relative xdB better than the cell reselection criteria. Also to mention is only when there is overlapping carrier being configured for EMR purpose, certain power saving measurement relaxation is not being allowed according to TS38.133 clause 4.2. This indicate somehow cel-reselection measurement can not be independently validated without EMR being configured as the measurement might be relaxed.
From our understanding using cell-reselection measurement as one of the existing measurement is fine, however it shall have pre-requisit that UE already support Rel-16 Idle/Inactive measurement for CA/DC. Due to the reason to guarantee the frequency carrier being reported is useful for CA/DC purpose and to guarantee the measurement accuracy is fulfilled.
Proposal 3: For UE to utilize the cell reselection measurement as enhancement for Rel-18, to support Rel-16 Idle/Inactie measurement for CA/DC is a pre-requisite.
Issue 2-2-3: definition of ‘valid’ in solution based on existing measurement
· Agreements:
· Candidate criteria for measurements validity definition
· A) the measurement are performed within the last [X] seconds before it is reported
· B) the reported measurement results satisfy measurement accuracy
· C) variation of serving cell RSRP/RSRQ does not exceed [Y] dB
· FFS whether a single or several criteria should be used for measurements validity definition.
Regarding measurement validity for Idle/Inactive mode, the main issues to be addressed are how fresh the measurements are which have dependency in how long time Idle/Inactive mode is and how accurate the measurement is.
For time validity, as Idle/Inactive measurement could have different report timeline, we have proposed to have the validity timer upon it vaidity indication time which is RRC_Setup/Resume_Complete.
For measurement accuracy as we emphazied in existing measurement overall solution, we think Rel-16 Idle/Inactive measurement requirement is a good starting baseline from TS38.133 clause 4.4
Proposal 4: The definition of ‘valid’ in solution shall fulfill 2 criteria: 
1. The measurement are performed within the last X seconds before the validity indication time RRC_Setup/Resume complete.
2. The reported measurement results shall fulfil SS-RSRP and SS-RSRQ TS38.133 clauses 10.1.4B and 10.1.5B and 10.1.9B and 10.1.10B, respectively.

Issue 2-2-4: indication of valid measurement results
· Candidate solutions:
· Option 1: 
· 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: 
· UE check the validity of measurement result and add new signaling for “validity”. Threshold of RSRP/RSRQ variation for validity check is configurable by NW.
· For non-EMR capable UE, similar measurement reporting scheme as EMR can be re-used.
· Option 1b: 
· With EMR, UE evaluates whether the measurement results are valid when indicating the availability in RRCSetupComplete or when reporting in RRCResumeComplete.
· Without EMR, UE reports the measurement results in connected mode and evaluates whether the measurement results are valid when UE reports the measurement results to NW.
· Option 2: 
· 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.
· Option 3: 
· As UE is able to make decision whether the current measurement results are valid or not, the necessity of introducing additional indication is not observed.
· Option 4: 
· RAN4 shall agree on introduce a configurable validity timer Tvalidity. The validity timer can be described as within x seconds until msg3 (RRC setup/Resum complete) . The value of this x seconds shall be indicated toward RAN2 as a value range for example from 5 to 60 seconds.


In regarding how to define the validity, previous discussion from the Rel-16 Idle/Inactive measurement have addressed several options as bellow.
· Providing time stamps to the measurement being reported
· Introduce validation requirement/ timer to guarantee the measurement result is fresh
In regarding validity there are 2 aspects needs to be addressed: 
1. The T331 timer expires indicate measurement may or may not stop can be before or after RRC_Setup/Resume 
2. Up to 8 frequency carriers can be configured at RRC_Release, when the 1 frequency finishes, it can be long before the T331 timer expires or after.
The exisitng options available from the WF aiming at clarifying when the total measurement finish can only resolve the 1st validity issue however the 2nd uncertainty when previous frequency carrier measurement finished still not being able to be resolved.
The time stamp however works in a different way, it will guarantee every frequency carrier finished time being recorded and does not require UE to perform complicate validation procedure. 
From legacy Rel-16 Idle/Inactive measurement, the measurement result can be includes according to TS 38.331 clause 5.7.8.2a. UE can store the derived cell measurement results in the dedicated UE variable VarMeasIdleReport. 
Adding time stamps for the measurement results can provide network with good indication of when this measurement has been taken and resolve the time validity issues due to different finish time of different frequency carriers. Whether to report the measurement results is upon network indication whether idleModeMeasurementReq is included in the RRCResume message. If network have not indicated to report the measurement report in the RRCResume message, UE can indicate network that there is available measurements. This will differentiate the state between ‘available’ and ‘valid’.
Also from current EMR measurement procedure, UE already needs to track the T331 timer running, we think it will not be a very big effort to introduce time stamp based on existing implementation.

5> store the derived cell measurement results as indicated by reportQuantities for cells applicable for idle/inactive measurement reporting within measResultsPerCarrierListIdleNR in the measReportIdleNR in VarMeasIdleReport in decreasing order of the cell sorting quantity, i.e. the best cell is included first, as follows:

Proposal 5: RAN4 shall agree on a validity solution based on VarMeasIdleReport by providing time stamps for the measurement results when 1 frequency carrier finishes the measurement and stored this time value within this UE variable. Details on how to introduce time stamps shall be upon to the RAN2 discussion.

For total measurement time validation, another aspect to consider is not to send too much measurement results especially the measurement results that is outdated to network as typical there is a limit of the message size during RRC resume/setup procedure. The simplest way to reduce the message size is to allow an additional configurable validity timer.
The validity time can limit the measurement results that shall be sent to the network to such that have been taken within a certain time, to avoid sending measurement report that exceed the message size.
Also, the configurable validity timer will allow the network with theflexibility to decide how fresh measurement that are useful based on e.g. different network implementation. Flexible timer allow network optimize validity for different UE for example high/low mobility, cell edge/cell center etc.The configuratble validity timer will also allow UE & NW to decide how frequent and what measurements shall be reported. 
As UE needs to either send measurement report (Inactive mode)or indicate there is available measurements(Idle/Inactive mode) at msg3, we think the validity timer to decide whether to send the measurement results to the network shall bedating back from this point of time.
The validity timer can be described as within x seconds until RRC Setup Complete /RRC Resume Complete.
“The UE has acquired Idle/Inactive measurement shall be within Tvalidity. Tvalidity value can be configured from x seconds for example from 5s to 60s ”
For UE support the legacy Rel-16 Idle/Inactive measurement framework, this is a small enhancement based on existing UE variables and signalling.
For UE have the capability to start taken new enhanced measurements after paging/msg1, this newly introduced validity timer and UE variable should also be applicable.

Proposal 6: RAN4 shall agree on introduce a configurable validity timer Tvalidity. 
The validity timer can be described as within x seconds until vaidity indication time (RRC setup/Resume complete) . 
The value of this x seconds shall be indicated toward RAN2 as a value range for example from 5 to 60 seconds.

Sub-topic 2-3 solutions based on enhanced measurement
Issue 2-3-1: overall solution
· Candidate solutions: 
· Option 1: 
· NW provides information for additional measurements. It can be preconfigured upon RRC release, or it can be broadcasted. 
· Additional measurement is triggered upon MO/MT call under certain conditions. 
· UE perform additional measurements after transmitting msg1 and measurement can be done during RRC connected.
· Option 2: FFS
Issue 2-3-7: network assistant information
· Candidate solutions:
· FFS: NW shall provide explicit information such as target frequency and/or Cell ID, and/or target SSB info for additional/enhanced measurement on FR2. The frequency/band lists can be overlapped with the list of cell reselection or EMR. Signaling details are up to RAN2. 
· FFS: 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. 
· FFS: For the additional measurement, candidate frequency information can be provided by NW. 
· FFS: NW can provide threshold information of MO data volume for fast CA/DC setup upon RRC release.
Issue 2-3-5: ending point of the enhanced measurement
· Candidate solutions:
· The ending point of the enhanced measurement is FFS
· Option 1: When UE sends RRCResumeComplete or SecurityModeComplete 
· Option 2: At the reception of the RRC CONNECTED mode measurement configuration (the 1st RRC_reconfiguration message) 
· Option 3: During RRC CONNECTED state 
Issue 2-3-9: number of carriers
· Agreements:
· 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.
  
Regarding enhanced measurement, one concern we have is how this enhanced measurement related to the existing measurements and how this enhanced measurement related to the connected mode measurement.
We see the beneficial adding extra measurement sample to certain frequency carrier when UE about to enter the connected mode, especially UE stays short in Idle/Inactive mode. As RAN4 agreed from overall solution that the discussion of solution based on existing measurement and enhanced measurement shall be parallel.
Our view on the overall solution is that it is up to Network to provide information to support UE to scope down the measurement so that UE will only focus on high priority carrier. There is a need for UE and Network to have a common understanding of which frequency carrier shall be measured due to the short of time.
From the measurement ending point of view, we see the connected mode measurement have higher priority than the Idle/Inactive measurement and this was confirmed from UE behavior point of view from RAN4 106 bise-meeting. When UE receives a connected mode measurement configuration, UE will apply the connected mode measurement. 
However, regarding option 3, we see there is a use case where connected mode measurement configuration is at least partly overlapping with the Idle/Inactive measurement configuration. However we still have one concern on how UE can handle the overlapping frequency between enhanced measurement and connected mode measurement. 
There has clear benefit that if enhanced measurement have overlapping frequency carrier with later on applied connected mode measurement configuration. As this will speed up the connected mode measurement,  UE get this specific frequency measurement results earlier. However we are concern about how to distinguish between the enhanced measurement and connected mode measurement in reporting and how beneficial it is to extend the measurement.
As per RAN4 106 bis e-meeting agreement, UE is not expected to perform enhanced measurement of FR2 more than one carrier per band. This limites the chances for Idle/Inactive and connected mode to have overlapping frequencies.
Also based on current procedure of Idle/Inactive measurement, upon reception of the RRCResume by the UE for Inactive and RRCSetup for Idle UE is received in response to an RRCResumeRequest, RRCResumeRequest1 or RRCSetupRequest, or by Idle UE (in response to RRCSetupRequest) the existing T331 timer will be stopped and the UE variable will be released according to TS 38.331 clause 5.3.14.3, 5.3.3.4 and clause 5.7.8.3 respectively.
As UE can receive the connected mode measConfig as early as RRC_Resume for Inactive UE which will even further shorter the measurement time for enhanced measurement targeting Inactive UE. 
Our view on the gain to extend the enhanced measurement to connected mode is very limited.
Proposal 7: The ending point of the enhanced measurement shall be upon the reception of the RRC CONNECTED mode measurement configuration (for example the 1st RRC_reconfiguration message or RRC Resume message).

Summary and Conclusion
In this contribution we have provided our views on improvement on Scell/SCG setup delay. The following proposals are made:
Proposal 1: RAN4 shall clarify the Rel-18 capability for using existing measurement by how cell reselection measurement shall be validate and reported.
Proposal 2: For UE capable of Rel-16 Idle/Inactive measurement  for CA/DC , the indication time of validity shall be at RRC_Setup/Resume_Complete.
Proposal 3: For UE to utilize the cell reselection measurement as enhancement for Rel-18, to support Rel-16 Idle/Inactie measurement for CA/DC is a pre-requisite.
Proposal 4: The definition of ‘valid’ in solution shall fulfill 2 criteria: 
1. The measurement are performed within the last X seconds before the validity indication time RRC_Setup/Resume complet
2. The reported measurement results shall fulfil SS-RSRP and SS-RSRQ TS38.133 clauses 10.1.4B and 10.1.5B and 10.1.9B and 10.1.10B, respectively.
Proposal 5: RAN4 shall agree on a validity solution based on VarMeasIdleReport by providing time stamps for the measurement results when 1 frequency carrier finishes the measurement and stored this time value within this UE variable. Details on how to introduce time stamps shall be upon to the RAN2 discussion.
Proposal 6: RAN4 shall agree on introduce a configurable validity timer Tvalidity. 
The validity timer can be described as within x seconds until vaidity indication time (RRC setup/Resum complete) . 
The value of this x seconds shall be indicated toward RAN2 as a value range for example from 5 to 60 seconds.
Proposal 7: The ending point of the enhanced measurement shall be upon the reception of the RRC CONNECTED mode measurement configuration (for example the 1st RRC_reconfiguration message or RRC Resume message).
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