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1 Topic #1: Improvement on FR2 SCell/SCG setup/resume
1.1 Sub-topic 1-1: Clarification and potential direction
Issue 1-1-1: Clarification on starting point of “when UE has initiated access”

Way forward:
· 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

Way forward:

· 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

Way forward:

· 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

Issue 1-1-4-1: whether to further enhance R16 EMR

Way forward:

· 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

Way forward:

· 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 
Way forward:
· Option 1: 

· The UE measurement validity conditions are currently no handled in EMR and could be considered in this study. 

· Option 1a: 

· RAN4 shall agree with a way forward how to solve the measurement validity issue to make sure the measurement is useful and beneficial for both network and UE. 

· Option 1b: 

· RAN4 to consider a verification procedure for a report of Idle/Inactive mode measurement results, which can be based on an amount of variation in the measurement results of intra-frequency cells and/or higher priority inter-frequency layers from T331 expiry to the report of Idle/Inactive measurements. 

· 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 
Way forward:
· Option 1: 

· When EMR measurement results are valid, NW could use EMR results, so it is unnecessary to introduce new measurements. 

· Option 1a: 

· When EMR measurement results are valid, NW could use EMR results, so it is unnecessary to introduce new measurements. However, they are two independent features. UE supporting both features may need to provide result corresponding to configuration of EMR and the enhanced measurement, if both are configured.
· 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  

(Independent beam management)
	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
Way forward:
· Option 1: Further study is needed before RAN4 confirms the feasibility of early measurement during connection setup 

· Option 1a: Improved measurement during RRC setup/resume procedure is not feasible. 
· Option 1b: Remove this objective from this WID. 
· 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

Way forward:

· FFS: UE can be configured to maintain configuration of previous serving cells for EMR purposes.
1.2 Sub-topic 1-2: Assumptions for feasibility study
Issue 1-2-1: assumption of RF chain status when performing enhanced measurement

Issue 1-2-1-1: assumption of RF chain status for intra-band CA/DC
Way forward:
· 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
Way forward:
· 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
Way forward:
· Option 1: Yes 

· Option 1a: as long as measurement accuracy is not degraded 
· Option 1b: remove “1.5” SSB alignment UE constant in basic idle mode measurements requirements 
· Option 1c: reduced number of samples which are measured during RRC connection shall be combined with samples which were already measured in idle mode or will be measured after connected mode. 
· Option 1d: the sample number of R17 HST FR2 or R17 positioning can be used as baseline. 

· Option 1e: within the T331 timer valid time, reduce measurement sample but maintain the cell known condition 5s to check during Idle/Inactive mode 
· Option 2: no 

Issue 1-2-3: Whether it is feasible to reduced scaling factor due to Rx beam sweeping
Way forward:
· Option 1: yes 

· Option 1a: it is feasible for UE to obtain some prior information about the beam and reuse the previous measurement results, so as to reduce RX beam sweeping scaling factor number. 
· Option 1b: 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 

· Option 1c: Scaling factor is less than 8. The exact number is FFS and is depending on number of measured carriers

· Option 1d: it is proposed to reduce the number of samples and/or the scaling factor (N1), and the Rx beam sweeping factor of R17 HST FR2 or R17 positioning can be used as baseline. 

· Option 1e: In order 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.  
· Option 1f: within the T331 timer valid time, reduce the RX beam sweeping factor under the 5s cell known condition.
· Option 1g: remove “1.5” SSB alignment UE constant in basic idle mode measurements requirements

· Option 2: no 

· Option 2a: 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. Whether and under what condition the scaling factor can be reduced is FFS. 

Issue 1-2-4: Impact on RRC connection setup/resume procedure due to enhanced measurement.
Way forward:
· 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.
Way forward:
· 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:

· 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 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.

1.3 Sub-topic 1-3: requirements of enhanced measurement

Issue 1-3-1: sample internal
Way forward:
· Use SMTC configuration when specifying the requirements for improved measurement during RRC connection setup/resume.
· FFS: UE can measure each SSB occasion to fast track the measurements.

