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Introduction
RAN4 extensively studied the feasibility of improvement on FR2 SCell/SCG setup/resume in previous RAN4 meetings. So far the feasibility has not been confirmed. The following issues are expected to be further discussed in this meeting:
1) Direction and scope of study of improvement on FR2 SCell/SCG setup/resume
2) Assumptions for feasibility study
3) requirements of enhanced measurement
According to WID, RAN4 is supposed to complete the study on this objective in this meeting. 
Topic #1: Improvement on FR2 SCell/SCG setup/resume
Companies’ contributions summary
	TDoc
	Company
	Proposals / Observations

	R4-2218154
	Apple
	Proposal 1: the starting point of enhanced measurement shall be after the first RACH preamble transmission.
Proposal 2: the following two options can be considered regarding the ending point of the enhanced measurement:
· Option 1: UE could continue measurements during the connection setup and potentially during a period of time while in connected mode.
· Option 2: UE shall finish enhanced measurement by Msg4, if UE has to provide report in Msg5.
Proposal 3: measurement in idle/inactive mode for EMR is not expected to be enhanced in this work item. However, using the measurement results obtained during EMR for measurement during RRC connection procedure is not excluded.
Proposal 4: Support of Rel-16 EMR is NOT a prerequisite for study of enhanced measurement.
Proposal 5: when UE returns to RRC connected mode, if T331 is still running NW could use EMR results, so it is unnecessary to introduce new measurements.
Proposal 6: 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.
Proposal 7: UE with PCell in FR2 is not expected to be configured to perform enhanced measurement during RRC connection setup/resume on other intra-band carriers.
Proposal 8: 1 active RF chain is assumed for the enhanced measurement.
Proposal 9: in enhanced measurement, number of samples and beams shall not be less than that defined in connected mode requirements.

	R4-2218397
	CMCC
	Proposal 1: The impact on RRC connection setup/resume procedure need to be considered for the feasibility study. It is not expected to improve FR2 SCell/SCG setup delay at the expense of prolonging RRC connection setup/resume delay.
Proposal 2: it is proposed that the starting point of enhanced measurement is after first RACH preamble transmission.
Proposal 3: it is proposed to consider two active RF chains. One RF chain is used for SCG/Scell setup/resume, while the other RF chain is used for CA/DC measurement. In this way, CA/DC measurement and RRC connection setup/resume are performed independently, performing measurement will not have impact on RRC connection setup/resume procedure.
Proposal 4: support of Rel-16 EMR is NOT a prerequisite for study of enhanced measurement.
Proposal 5: since RRC connection setup/resume delay is very short for CA/DC measurement, it is proposed to study the reduction of measurement delay.
Proposal 6: it is proposed to reduce the number of samples and/or the scaling factor (N1), and the sample number and/or Rx beam sweeping factor of R17 HST FR2 or R17 positioning can be used as baseline.


	R4-2218411
	Qualcomm Incorporated
	Proposal 1: 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.
Proposal 2: If measurement report requirements for valid Idle/Inactive mode measurement results are introduced, 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.


	R4-2218476
	CATT
	Proposal 1: It is suggested to directly discuss whether and how to address measurement validity issue for optimizing the use of UE resources or other useful mechanisms instead of non-technical proposals.
Observation 1: Option 1 and option 2 do not seem contradictory. In general, option 2 clarifies the fundamental motivation of the issue, which is more meaningful.
Proposal 2: Instead of discussing whether support of Rel-16 EMR is a prerequisite for study of enhanced measurement, RAN4 shall discuss whether enhancement will support EMR capable and non-EMR users.
· RAN4 can further discuss the feasibility of supporting non-EMR UEs for enhanced measurement. For example, if there is no prior information, can the UE achieve enhanced measurement within very limited time.
Observation 2: This issue is related to the conclusion of the assumption of RF chain status when performing enhanced measurement. The number of RF chains supported and whether FR2 intra/inter-band CA/DC is the target scenario have not been determined. 
Proposal 3: It is more beneficial and clear to further clarify the scenario for option 1, which can avoid the misunderstanding that FR2 RF chain will be combined with FR1 if two RF chains are considered.
Proposal 4: RRC connection setup/resume procedure applied to FR2 Pcell shall not be interrupted or extended by the enhanced measurement during RRC connection setup/resume.
· Note: RAN4 will revisit the impact based on the conclusion of the assumption of RF chain status when performing enhanced measurement.


	R4-2218572
	Xiaomi
	Proposal 1: The starting point for the enhanced measurement during RRC connection setup/resume is the time after Msg1 transmission.
Proposal 2: The ending point for the enhanced measurement during RRC connection setup/resume is the time of Msg4 reception.
Proposal 3: Further enhancement on Rel-16 EMR requirements is out of scope.
Observation 1: It is not feasible to support the new measurement during connection setup/resume procedure if the EMR measurement is not configured for UE.
Proposal 4: Supporting of Rel-16 EMR is prerequisite for the study of enhanced measurement.
Observation 2: For intra-band CA/DC case, the same Rx beam is assumed for receiving the SCC and the target intra-band CC, and there is no impact on RACH procedure due to Rx beam sweeping.
Proposal 5: For FR2 inter-band CA/DC case, 2 active Rx chains is assumed when performing the improved measurement during RRC connection set-up/resume.
Proposal 6: For FR2 intra-band CA/DC case, one active Rx chain is assumed when performing the improved measurement during RRC connection set-up/resume.
Proposal 7: If the measurement accuracy is not degraded, it is feasibility to reduce the number of samples for the improved measurement.
Proposal 8: It is feasible to reduce the scaling factor of Rx beam sweeping in improved measurement provided the following conditions are fulfilled:
·         The carrier to be measured has been measured during EMR measurement procedure
·         The measured RSRP is higher than a threshold 
Proposal 9: UE is required to measure one of EMR carrier in improved measurement procedure, and there are the following alternatives is considered to select the carrier to be measured:
·         Alternative 1: Select the carrier which has the best single quality among the EMR measurement results.
·         Alternative 2: Select the carrier which has the highest priority among the configured EMR carriers.


	R4-2218728
	MediaTek inc.
	Proposal 1: FR2 RRM mobility measurement acquisition and reporting are key to reduce the delay for first-SCell activation on that FR2 band or SCG addition.
Proposal 2: FR2 intra-band CA is not the target scenario of enhanced measurement (if feasible).
Proposal 3: We suggest focusing on the discussion of the two directions:
· Direction 1: No enhancement on UE behavior in idle/inactive mode and enhanced measurement (if feasible) starting from UE initiating RRC connection setup/resume.
· Direction 2: Enhancement on UE behavior in idle/inactive mode
Proposal 4: During feasibility evaluation, assume that UE starts the enhanced measurement after first RACH preamble transmission, i.e. Msg1, and stops at Msg 4.
Observation 1: If the IDLE measurement result is valid, then UE does not need to perform the enhanced measurement. 
Observation 2: If the IDLE measurement result is not valid, measurement accuracy still cannot be guaranteed by the one or two shot measurement during RRC connection setup/resume procedure.
Proposal 5: Current RRC connection setup/resume delay is too short to obtain accurate or complete measurement result.
Proposal 6: RRC connection setup/resume procedure shall not be interrupted or extended by the enhanced measurement during RRC connection setup/resume.
Observation 3: Due to RF retuning needed, it is not feasible to measure inter-band frequency layers during RRC connection setup/resume procedure with same active RF chain of serving cell or other idle RF chains. 
Proposal 7: Enhancement on UE behavior in idle/inactive mode is not in the scope.
Proposal 8: Support of Rel-16 EMR is not a prerequisite for study of enhanced measurement.
Proposal 9: Summarize the discussion and conclusion in RAN4, and send a LS to RAN plenary.

	R4-2218796
	vivo
	Proposal 1: For MT/MO originating call, UE will perform enhanced measurement after first RACH preamble transmission, i.e. Msg1.
Proposal 2: 
· If UE is from inactive mode to connected mode, the ending point of enhanced measurement is the time when UE sends msg5 RRCResumeComplete
· If UE is from idle mode to connected mode, the ending point of enhanced measurement is the time when UE sends SecurityModeComplete
Proposal 3: The issues related to reporting can be further discussed after the feasibility of enhanced measurements during connection setup is stable.
Proposal 4: Further enhancement on measurement performed in idle/inactive mode before UE initiating access is out of scope while the possibility of UE utilizing the early measurement result/prior information for the enhanced measurement does not precluded so far.
Proposal 5: Before the discussion on whether enhancement will support EMR capable and non-EMR users, it is suggested to focus on the feasibility of enhanced measurement for EMR supported users first.
Proposal 6: 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.
Proposal 7: According to the definition of ‘available’ and ‘valid’ in proposal 6, the enhanced measurement is applicable to scenarios that EMR measurement results are available but invalid and will focus on the carriers that have been measured in early measurement.
Proposal 8: Further study the feasibility of enhanced measurements bases on the assumption that UE would utilize the early measurement results/prior information to further check whether the quality of measured carrier is strong enough for FR2 CA/DC configuration.
Proposal 9: As additional information, UE can be configured to maintain the configuration after connection release of previous serving cells.
Proposal 10: UE with PCell in FR2 is not expected to be configured to perform enhanced measurement during RRC connection setup/resume on other intra-band carriers.
Proposal 11: Use two RF chain as the baseline when performing enhanced measurement.
Proposal 12: Considering reducing the number of samples comes at the expense of accuracy, it should not be a priority.
Proposal 13: To reduce the scaling factor of Rx beam sweeping, both introducing UE capability for lower Rx beam sweeping factor like Rel-17 positioning and using the previous beam information obtained in the early measurement as the additional information can be the candidate options. 
Proposal 14: For how to select the frequency layers for enhanced measurement, we believe that only one frequency layer needs to be measured on each band.
Proposal 15: Use SMTC configuration when specifying the requirements on enhanced measurement.

	R4-2218911
	LG Electronics UK
	Proposal 1. Enhancement for EMR does not need to be precluded in this WI and EMR enhancement can be considered together with measurement in RRC connection. 
Proposal 2. The enhanced measurement in this WI shall support both EMR and non-EMR capable UEs. Tw different approaches can be considered for enhanced measurement i.e. enhanced measurement for EMR capable UE and enhanced measurement for non-EMR capable UE.
Proposal 3. Validity of EMR results needs to be identified
Proposal 4. Consider the reduced number of measurement samples to check the validity condition in measurement during RRC setup.


	R4-2218985
	OPPO
	Proposal 1: UE perform enhanced measurement (if feasible) during RRC connection setup/resume and start after first RACH preamble transmission.
Proposal 2: The ending point of the enhanced measurement is Msg4.
Proposal 3: Enhancement on measurement performed in idle/inactive mode before UE initiating access is out of scope. Using the measurement results obtained during EMR for measurement during RRC connection procedure is not excluded.
Observation 1: It is not feasible to reduce the number of measured RS samples or one-shot measurement instead of legacy L3 measurement, considering UE performance loss.
Observation 2: The scaling factor of Rx beam sweeping for Idle/inactive state cannot be reduced before any conclusion is achieved in RRC connection.
Proposal 4: The feasibility of improvement of FR2 Scell/SCG setup/resume needs to be further evaluated, at least considering the impact on UE performance.


	R4-2219396
	Huawei, HiSilicon
	Proposal 1: Further enhancement based on R16 EMR measurement which is performed in idle/inactive mode before UE initiating access is out of scope.
Proposal 2: If the EMR measurements are available and valid, it can directly report these results to network when UE enters connected mode. This procedure is already supported in R16 EMR.
Proposal 3: Rel-16 EMR is not a prerequisite for study of R18 improved measurement.
Proposal 4: In idle mode and inactive mode, the time duration during RRC connection setup/resume process for improved measurement is from MSG1 (transmit PRACH) to MSG4.
Proposal 5: The time duration during RRC connection setup/resume procedure for improved measurement is at most 30ms.
Observation 1: To guarantee the measurement accuracy, the measurement samples are not supposed to be reduced.
Observation 2: Not to reduce the scaling factor of Rx beam sweeping during the RRC connection setup/resume procedure.
Proposal 6: At least for UE without R16 EMR measurement, UE can not complete a FR2 L3 measurement during RRC connection setup/resume procedure for enhanced measurement.
Observation 3: 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
The above applicable scenario is very limited and highly depends on UE implementation.
Proposal 7: One active RF chain is used during RRC connection setup/resume procedure.
Observation 4: 
· If one RF chain is used, Msg2/3/4/5 may be impacted during RRC connection setup/resume due to RF retuning.
· Even if two RF chains are used, for IBM capable UE, for inter-band inter-frequency measurement, Msg2/3/4/5 may be impacted if there are more than one frequency to measure during RRC connection setup/resume due to RF retuning. Moreover if no CA/DC is setup after UE enters to RRC connected mode, additional interruption would be further introduced.
Proposal 8: The feasibility of improved measurement during FR2 SCell/SCG setup is questionable.


	R4-2219442
	Nokia, Nokia Shanghai Bell
	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: In FR2 SCell/PScell setup, there is clear benefit of having measurements available early in connected mode especially for the UE transitioning from idle/inactive mode.
Proposal 1: The level of feasible improvement is sufficient. 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 3: Aim is that validation of the existing measurements is designed be light.
Proposal 2: It is feasible for the network to assist UE with additional RS to increase measurement performance during RRC setup/resume and connected mode.
Proposal 3: UE can be configured to maintain configuration information after connection release and UE perform measurements according to the configuration at connection setup/resume.
Proposal 4: Validation of the available measurements should start immediately once UE is aware of RRC setup / resume.
Proposal 5: Feasible solution will consist (at least) of:
-	UE performs validation of available measurements during RRC setup/resume which may continue in connected mode.
-	At MO or MT RRC setup/resume initiation
o	UE initiates validation of measurements.
o	UE EMR measurements and any other available idle/inactive mode measurements for non-EMR UEs may be used.
o	UE reports validated measurements to the network.
Proposal 6: Prioritize measurements among carrier(s) to reduce the overall number of FR2 carriers to be measured during the procedure.
Proposal 7: UE can be configured to perform FR2 cell measurements during connection setup (i.e., paging, RRC connection establishment, RRC connection resume).
Proposal 8: RAN4 work starts the work from FR1 PCell + FR2 SCell CA & DC
Proposal 9: The issues in Annex A are all specification details that can be discussed in normative phase.
Proposal 10: RAN4 to agree that there are feasible solutions for the WI problem, and it is recommended to move the study item to the normative phase.

	R4-2219649
	Ericsson
	Proposal 1: When “UE have initiated access” shall taken in account when UE have a valid configuration of the measurement. 
Proposal 2: Logically the measurement starting point shall be after UE have a valid measurement configuration which shall taken in account both Random access procedure timeline and the System information acquisition timeline. 
Proposal 3: For UE in high mobility/ Entering new camping cell after cell reselection, non-connected mode measurement baseline can not start from msg1 due to the the reason that RA procedure is faster than SI acquisition procedure, so enhanced measurement baseline can only start from RRC_Release.
Proposal 4: For UE in low moblity/ staying the same camping cell, to taken in full configuration  UE will need a dedicated SIB to indicate measurement configuration together with SIB4 common configuration, for non-connected mode measurement baseline can only start from RRC_Release to indicate dedicated system information.
Proposal 5: DRX based measurement cycle is far longer than measurement period if the enhancement measurement is staritng from msg1, there will not be enough sample to reach the accuracy requirement.
Proposal 6: The study scope of this Rel-18 enhanced measurement shall include UEs regardless support idleInactiveNR-MeasBeamReport-r16 or not.
Proposal 7: The measurement ending point shall be different in regarding whether UE support idleInactiveNR-MeasBeamReport-r16
· UE support idleInactiveNR-MeasBeamReport-r16 : enhanced measurement ending point is based on T331 timer unless RAN4 agree to further enhance Rel-16 legacy.
· UEs does not support idleInactiveNR-MeasBeamReport-r16: enhanced measurement ending point shall be the time when UE finishes the configured measurement. 

Proposal 8: 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.

Proposal 9: RAN4 shall clarify what are the targeting CA/DC scenarios within this study.
· Scenarios are:  FR1+FR2 DC/CA and FR2 CA. 

Proposal 10: RAN4 shall agree and clarify the targeting issues to be solved within this work item are :
· FR2 RRM mobility measurement acquisition and reporting impact on FR2 SCell/SCG setup/resume delay
· Idle/Inactive CA/DC measurement validity




Recommendation of contributions to be presented: R4-2218728, R4-2219649
Open issues summary
Sub-topic 1-1 Direction and scope of study of improvement on FR2 SCell/SCG setup/resume
Issue 1-1-1: Clarification on starting point of “when UE requests RRC connection setup/resume” for improved measurement
· Proposals
· Option 1: after the first RACH preamble transmission. (Apple, CMCC, Xiaomi, MTK, vivo, OPPO, HW)
· Option 2: Enhanced measurement baseline can only start from RRC_Release (E///)
· Option 3: validation of the existing measurements, or rel-18 enhancements should start immediately once UE is aware of RRC setup / resume. (Nokia)
· Recommended WF
· Majority of companies support option 1. Please proponents of option 2 and 3 check if can compromise to option 1.

Issue 1-1-2: Clarification on ending point of the enhanced measurement
· Proposals
· Option 1a: UE shall finish enhanced measurement by Msg4 (Xiaomi, MTK, OPPO, HW)
· Option 1a: UE shall finish enhanced measurement by Msg4, if UE has to provide report in Msg5. (Apple)
· Option 2: UE could continue measurements during the connection setup and potentially during a period of time while in connected mode. (Apple, Nokia)
· Option 3: The measurement ending point shall be different in regarding whether UE support idleInactiveNR-MeasBeamReport-r16 (E///)
· UE support idleInactiveNR-MeasBeamReport-r16 : enhanced measurement ending point is based on T331 timer unless RAN4 agree to further enhance Rel-16 legacy.
· UEs does not support idleInactiveNR-MeasBeamReport-r16: enhanced measurement ending point shall be the time when UE finishes the configured measurement. 
· Option 4: (vivo)
· If UE is from inactive mode to connected mode, the ending point of enhanced measurement is the time when UE sends msg5 RRCResumeComplete
· If UE is from idle mode to connected mode, the ending point of enhanced measurement is the time when UE sends SecurityModeComplete
· Recommended WF
· No clear consensus. Continue discussion.


Issue 1-1-3: whether to further enhance measurement behavior in idle/inactive mode based on EMR
· Proposals
· Option 1: Enhancement on UE behavior in idle/inactive mode is not in the scope (Apple, Xiaomi, MTK, HW)
· Option 1a: measurement in idle/inactive mode for EMR is not expected to be enhanced in this work item. However, using the measurement results obtained during EMR for measurement during RRC connection procedure is not excluded. (Apple, vivo, OPPO)
· Option 2: Enhancement for EMR does not need to be precluded in this WI and EMR enhancement can be considered together with measurement in RRC connection. (LG)
· Option 3: It is suggested to directly discuss whether and how to address measurement validity issue for optimizing the use of UE resources or other useful mechanisms instead of non-technical proposals. (CATT)
· Recommended WF
· No clear consensus. Continue discussion.

Issue 1-1-4: whether support of Rel-16 EMR is a prerequisite for study of enhanced measurement
· Proposals
· Option 1: No. (Apple, CMCC, MTK, HW)
· Option 1a: No. Study of enhanced measurement shall cover both EMR capable and non-EMR capable UE. (E///, LG)
· Option 2: Yes. (Xiaomi)
· It is not feasible to support the new measurement during connection setup/resume procedure if the EMR measurement is not configured for UE.
· Option 3: RAN4 shall discuss whether enhancement will support EMR capable and non-EMR users. (CATT)
· RAN4 can further discuss the feasibility of supporting non-EMR UEs for enhanced measurement. For example, if there is no prior information, can the UE achieve enhanced measurement within very limited time.
· Option 4: Before the discussion on whether enhancement will support EMR capable and non-EMR users, it is suggested to focus on the feasibility of enhanced measurement for EMR supported users first. (vivo)
· Recommended WF
· No clear consensus. Feasibility of improved measurement may need to be discussed separately for EMR capable and non-EMR capable UE.

Issue 1-1-5: availability and validation of EMR measurement results
· Proposals
· 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. (Apple)
· 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. (E///)
· P3: If measurement report requirements for valid Idle/Inactive mode measurement results are introduced, (QC)
· 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. (vivo)
· 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. (vivo)
· P6: Validity of EMR results needs to be identified (LG)
· P7: For UE with R16 EMR measurement, the possible improved measurement during RRC setup/resume may be performed with the following assumptions: (HW)
· 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
· 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: (Nokia) 
· [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. 
· Recommended WF
· Views are diverse. It is suggested to first discuss whether validation of EMR measurement can be helpful for FR2 CA/DC configuration. If so, RAN4 can further discuss validation procedure 

Issue 1-1-6: scope of the study in CA/DC
· Proposals
· Option 1: intra-band CA/DC is not a target scenario. (Apple, MTK, HW)
· Option 2: intra-band CA/DC is one of target scenarios (Xiaomi)
· Option 3: FR1+FR2 DC/CA and FR2 CA. (E///)
· Option 4: FR1 PCell + FR2 SCell CA & DC (Nokia)
· Recommended WF
· No clear consensus. Continue discussion.

Issue 1-1-7: others
· Proposals
· P1: UE can be configured to maintain configuration information after connection release and UE perform measurements according to the configuration at connection setup/resume (Nokia, vivo)
· Recommended WF
· This seems more like how to configure the improved measurement. It is moderator’s understanding that this can be discussed in RAN2 later, if feasibility of improved measurement is confirmed.

Issue 1-1-8: conclusion of feasibility study of improvement of FR2 Scell/SCG setup/resume
· Proposals
· Option 1: Further study the feasibility of enhanced measurements under the assumption that UE would utilize the early measurement results/prior information to further check whether the quality of measured carrier is strong enough for FR2 CA/DC configuration. (vivo)
· Option 2: The feasibility of improvement of FR2 Scell/SCG setup/resume needs to be further evaluated, at least considering the impact on UE performance (OPPO)
· Option 3: The feasibility of improved measurement during FR2 SCell/SCG setup is questionable. (HW)
· [bookmark: _Toc118644211][bookmark: _Toc118747221]Option 4: RAN4 to agree that there are feasible solutions for the WI problem, and it is recommended to move the study item to the normative phase. (Nokia)
· Recommended WF
· No clear consensus. Continue discussion.

Issue 1-1-9: LS to RAN plenary
· Proposals
· Option 1: Summarize the discussion and conclusion in RAN4, and send a LS to RAN plenary (MTK)
· Recommended WF
· According to WID, RAN4 is supposed to complete the study on this objective in this meeting. RAN4 shall inform RANP with conclusion of the study.

Issue 1-1-10: Impact of FR2 measurement and reporting on FR2 SCell/SCG setup/resume
· Proposals
· Option 1: FR2 RRM mobility measurement acquisition and reporting are key to reduce the delay for first-SCell activation on that FR2 band or SCG addition. (MTK)
· Recommended WF
· Continue discussion.


Issue 1-1-11: Issues to be addressed within this WI Rel-18
· Proposals
· P1: RAN4 shall agree the 2 targeting issues to be solved. (Ericsson)
· FR2 RRM mobility measurement acquisition and reporting impact on FR2 SCell/SCG setup/resume delay
· Idle/Inactive CA/DC measurement validity
· P2 (Nokia): Feasible solution will consist (at least) of:
· UE performs validation of available measurements during RRC setup/resume which may continue in connected mode.
· At MO or MT RRC setup/resume initiation
· UE initiates validation of measurements.
· UE EMR measurements and any other available idle/inactive mode measurements for non-EMR UEs may be used.
· UE reports validated measurements to the network.
· P3 (Nokia): The issues in Annex A are all specification details that can be discussed in normative phase.
	Annex A: 
Issue 1-1-1: Clarification on starting point of “when UE has initiated access”
· Option 1: After first RACH preamble transmission, i.e. Msg1.
· Option 2: The improvement baseline shall start from the RRC_Release message within the IDLE/INACTIVE mode.
Issue 1-1-2: Clarification on ending point of the enhanced measurement
· Option 1: 
· UE could continue measurements on one or more carriers during the connection setup and potentially during a period of time while in connected mode.
· Whether and how to define the end time point of measurement enhancement need further discussion.
· Option 2: The ending point is the time when UE sends RRCResumeRequest/ RRCSetupRequest.
· Option 3: The ending point is Msg4.
· Option 4: The ending point is the time when UE sends msg 5 RRC setup/Resume Complete
Issue 1-1-3: report of enhanced measurement result
· Option 1: UE will report existing measurements to the network starting from RRC connection establishment, or during connected mode.
· Option 2: FFS
Issue 1-1-4: relationship between R16 EMR and the enhanced measurement in this objective (combined with 1-1-4-1)
Issue 1-1-4-1: whether to further enhance R16 EMR
· Option 1: Enhancement on measurement performed in idle/inactive mode before UE initiating access is out of scope. Note: using the measurement results obtained during EMR for measurement during RRC connection procedure is not excluded. 
· Option 2: Enhancement on measurement performed in idle/inactive mode before UE initiating access is not excluded.
Issue 1-1-4-2: whether support of Rel-16 EMR is a prerequisite for study of enhanced measurement
· Option 1: No. Support of Rel-16 EMR is NOT a prerequisite for study of enhanced measurement
· Option 2: instead of discussing whether support of Rel-16 EMR is a prerequisite for study of enhanced measurement, RAN4 shall discuss whether enhancement will support EMR capable and non-EMR users.
Issue 1-1-5: applicable scenario regarding EMR
Issue 1-1-5-1: availability and validation of EMR measurement results 
· Option 1: The UE measurement validity conditions are currently no handled in EMR and could be considered in this study. (options 1a and 1b are omitted)
· Option 2: 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.
Issue 1-1-5-2: whether enhanced measurement (if feasible) is applicable to scenarios that EMR measurement results are available and valid 
· Option 1: When EMR measurement results are valid, NW could use EMR results, so it is unnecessary to introduce new measurements. 
· Option 2: Scenarios marked as “included” in the following table, should be included
	Scenario
(Pcell + Pscell/Scell)
	Priority
	EMR FR2 measurements are available and valid
	EMR-FR2 measurements are not available / invalid
	Non-EMR FR2 measurements available and valid
	Non-EMR FR2 Measurements not available / invalid

	FR1 + FR2 CA
	1
	Included 
	Agreed in WF
	Included 
	Agreed in WF

	FR1 + FR2 DC
	1
	Included 
	Agreed in WF
	Included 
	Agreed in WF

	FR2 + FR2 DC/ CA  (IBM)
	2
	Included 
	FFS
	Included 
	FFS



· Option 3: Further study whether enhanced measurement is applicable to scenarios that EMR measurement results are available and invalid. ‘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.

Issue 1-1-6: conclusion of feasibility study of improvement of FR2 Scell/SCG setup/resume
· Option 1: Further study is needed before RAN4 confirms the feasibility of early measurement during connection setup (+ 1a, 1b)  
· Option 2:  The short and accurate measurement can only be performed on the cells that have already detected in the early measurement. In this scenario, UE perform the enhanced measurement to further check whether the quality of detected cell is still strong to be used for FR2 CA/DC configuration.
Issue 1-1-7: others
	FFS: UE can be configured to maintain configuration of previous serving cells for EMR purposes.
Issue 1-2-1: assumption of RF chain status when performing enhanced measurement (combined with the issue below)
Issue 1-2-1-1: assumption of RF chain status for intra-band CA/DC
· Option 1: 1 active Rx chain 
· Option 2: 2 active Rx chains
· Option 3: FR2 intra-band CA/DC is not the target scenario of enhanced measurement.
· Option 3a: UE with PCell in FR2 is not expected to be configured to perform enhanced measurement during RRC connection setup/resume on other intra-band carriers.
Issue 1-2-1-2: assumption of RF chain status for inter-band CA/DC
· Option 1: 1 active RF chain
· Option 2: 2 active RF chains 
Issue 1-2-2: Whether it is feasible to reduced number of samples
· Option 1: yes (solutions 1a-e)
· Option 2: no 
Issue 1-2-3: Whether it is feasible to reduced scaling factor due to Rx beam sweeping
· Option 1: yes (solutions 1a-1f) 
· Option 2: no (2a)

Issue 1-2-4: Impact on RRC connection setup/resume procedure due to enhanced measurement.
· Option 1: RRC connection setup/resume procedure shall not be interrupted or extended by the enhanced measurement during RRC connection setup/resume.
· Option 2: FFS

Issue 1-2-5: how to select the frequency layers for improved measurement, how many frequency layers to measure and which scenario that is applicable.
· Option 1: UE is required to measure one of EMR carrier in improved measurement procedure: 
· Alt 1: Select the carrier which has the best single quality among the EMR measurement results.
· Alt 2: Select the carrier which has the highest priority among the configured EMR carriers.
· Option 2: Only one frequency layer needs to be measured on each band and the number of frequency layers to measure will depend on the number of bands that can be supported
· Option 3:  Prioritize configuration of carriers and existing configuration, prioritize the exiting measurement and make sure it is finished.
· Option 4: RAN4 to consider a group-based multi-step Idle/Inactive mode measurements, which has at least the following properties:
· Multiple cells can be grouped, and one of the cells can be selected as a reference cell for the first step measurement.
· Depending on the measurement outcome of the reference cell in the first step, UE may or may not further measure the rest cells in the group.
Issue 1-3-1: requirements of enhanced measurements: sample internal
· FFS how to define requirements for enhanced measurements



· Recommended WF
· Continue discussion.

Sub-topic 1-2 Assumptions for feasibility study
Issue 1-2-1: assumption of RF chain status for enhanced measurement for intra-band carriers
· Proposals
· Option 1: since intra-band CA/DC is a target scenario, UE with PCell in FR2 is not expected to be configured to perform enhanced measurement during RRC connection setup/resume on other intra-band carriers. (Apple, MTK, vivo, HW)
· Option 2: one active Rx chain (Xiaomi)
· Recommended WF
· Focus on issue 1-1-6 first.

Issue 1-2-2: assumption of RF chain status for enhanced measurement for inter-band carriers
· Proposals
· Option 1: 1 active RF chain (Apple, HW)
· Option 2: 2 active RF chains (Xiaomi, vivo, CMCC)
· Recommended WF
· No clear consensus. Continue discussion.

Issue 1-2-3: Whether it is feasible to reduced number of samples
· Proposals
· Option 1: No. Number of samples shall not be less than that defined in connected mode requirements. (Apple, vivo, OPPO, HW)
· Option 2: it is proposed to reduce the number of samples and/or the scaling factor (N1), and the sample number and/or Rx beam sweeping factor of R17 HST FR2 or R17 positioning can be used as baseline. (CMCC)
· Option 3: If the measurement accuracy is not degraded, it is feasibility to reduce the number of samples for the improved measurement. (Xiaomi)
· Option 4: Consider the reduced number of measurement samples to check the validity condition in measurement during RRC setup. (LG)
· Recommended WF
· No clear consensus. Continue discussion.

Issue 1-2-4: Whether it is feasible to reduced scaling factor due to Rx beam sweeping
· Proposals
· Option 1: No. Number of beams shall not be less than that defined in connected mode requirements. (Apple, OPPO, HW)
· Option 2: it is proposed to reduce the number of samples and/or the scaling factor (N1), and the sample number and/or Rx beam sweeping factor of R17 HST FR2 or R17 positioning can be used as baseline. (CMCC)
· Option 3: It is feasible to reduce the scaling factor of Rx beam sweeping in improved measurement provided the following conditions are fulfilled: (Xiaomi)
· The carrier to be measured has been measured during EMR measurement procedure
· The measured RSRP is higher than a threshold 
· Option 4: To reduce the scaling factor of Rx beam sweeping, both introducing UE capability for lower Rx beam sweeping factor like Rel-17 positioning and using the previous beam information obtained in the early measurement as the additional information can be the candidate options. (vivo)
· Recommended WF
· No clear consensus. Continue discussion.

Issue 1-2-5: Impact on RRC connection setup/resume procedure due to enhanced measurement.
· Proposals
· P1: It is not expected to improve FR2 SCell/SCG setup delay at the expense of prolonging RRC connection setup/resume delay. (CMCC)
· P2: in order to reduce the impact on RRC connection setup/resume procedure, it is proposed to consider two active RF chains. One RF chain is used for SCG/Scell setup/resume, while the other RF chain is used for CA/DC measurement. In this way, CA/DC measurement and RRC connection setup/resume are performed independently, performing measurement will not have impact on RRC connection setup/resume procedure. (CMCC)
· P4: It is more beneficial and clear to further clarify the scenario for option 1 under Issue 1-2-4 in R4-2217260, which can avoid the misunderstanding that FR2 RF chain will be combined with FR1 if two RF chains are considered. (CATT)
· Option 1 under Issue 1-2-4 in R4-2217260: RRC connection setup/resume procedure shall not be interrupted or extended by the enhanced measurement during RRC connection setup/resume.
· P5: RRC connection setup/resume procedure applied to FR2 Pcell shall not be interrupted or extended by the enhanced measurement during RRC connection setup/resume. (CATT)
· Note: RAN4 will revisit the impact based on the conclusion of the assumption of RF chain status when performing enhanced measurement.
· P6: If one RF chain is used, Msg2/3/4/5 may be impacted during RRC connection setup/resume due to RF retuning. Even if two RF chains are used, for IMB capable UE, for inter-band inter-frequency measurement, Msg2/3/4/5 may be impacted if there are more than one frequency to measure during RRC connection setup/resume due to RF retuning. Moreover if no CA/DC is setup after UE enters to RRC connected mode, additional interruption would be further introduced. (HW)
· P7: RRC connection setup/resume procedure shall not be interrupted or extended by the enhanced measurement during RRC connection setup/resume. (MTK)
· Recommended WF
· No clear consensus. Continue discussion.

Issue 1-2-6: how to select the frequency layers for improved measurement, how many frequency layers to measure and which scenario that is applicable.
· Proposals
· Option 1: UE is required to measure one of EMR carrier in improved measurement procedure, and there are the following alternatives is considered to select the carrier to be measured: (Xiaomi)
· Alternative 1: Select the carrier which has the best single quality among the EMR measurement results.
· Alternative 2: Select the carrier which has the highest priority among the configured EMR carriers.
· Option 2: only one frequency layer needs to be measured on each band. (vivo)
· [bookmark: _Toc118644207][bookmark: _Toc118747217]Option 3: Prioritize measurements among carrier(s) to reduce the overall number of FR2 carriers to be measured during the procedure. (Nokia)
· Recommended WF
· Please companies check if the following tentative agreement is acceptable:
· UE is required to measure one of EMR carrier in improved measurement (if confirmed to be feasible). How to select the carrier is FFS.

Sub-topic 1-3 requirements of enhanced measurement
Issue 1-3-1: sample internal
· Proposals
· Option 1: Use SMTC configuration when specifying the requirements on enhanced measurement (vivo)
· Option 2: FFS
· Recommended WF
· Focus on feasibility study first. Detailed requirement can be discussed after solution is clear and stable.
