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1. Introduction 
In the RAN4#105 meeting, RAN4 discussed and identified the following potential feasible direction and send a LS [1] to RAN plenary to take the agreement into account.
	Agreement RAN4 #105: 
· Enhancements on UE behavior in IDLE/INACTIVE mode are not in the scope of the WI
· The following aspects can be further studied
· Using measurement results obtained during IDLE/INACTIVE mode for measurements during RRC connection procedure
Note: enhancements on IDLE/INACTIVE mode measurements are not in the scope


After the discussion in RAN#99-e meeting, it concluded that the objective for improved measurement during RRC connection setup/resume procedure will move to normative phase to start corresponding RRM requirement development [2].
Therefore, we would like to share our views on the remain issues and provide a related list for potential RRM requirement on improve measurement.
2. Discussion
2.1 Clarification and potential direction
In the WF on Further NR Mobility Enhancements [3], there have two issues left including the Availability/validation of measurement results and applicable scenarios on improved measurement. We would like to provide our analyses on these issues. 
	Issue 1-2: availability and validation of measurement results obtained during IDLE/INACTIVE mode
· <Wayforward>: 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
· 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.



For the most of proposals listed above, there has one common understanding from companies, which is that validity issues of early measurement result need to be addressed firstly since how improved measurement is implemented highly depends on the (valid) prior information obtained during IDLE/INACTIVE mode. 
For the validity issues of EMR results, we think it might include two aspects:
1. Introduce the verification mechanism on validity of early measurement result
2. How to utilize ‘valid EMR measurement result’ to shorten improved measurement delay 
For the second bullet, it is related to which kind of prior information (e.g., Rx beam information/ prior EMR measurement samples.) obtained during IDLE/INACTIVE mode will be used for the improved measurement. For this part, we can revisit it after the verification mechanism on validity of EMR results is determined.
For the first bullet, in our understanding, maybe it can borrow some ideas from the existing definition of cell known conditions. We can define the validity of EMR measurement result from the time dimension, such as estimating whether the EMR result is out-of-date. In more detail, the validity of the early measurement result can be assessed by determining whether the measurement was taken within the last Tvalid seconds. If the time span from the ending point of EMR measurement T1 to starting point of improved measurement T2 is less than Tvalid, the measurement result obtained during IDLE/INACTIVE mode can be regarded as valid and useful result, which is helpful for further shorten the measurement delay during RRC setup/resume. Moreover, the benefit of this verification mechanism is, regardless of EMR measurement will continue to be performed after the T331 timer is expired, we only need to determine whether the measurement was taken during the last Tvalid seconds before the improvement. 
For this scenario, we can firstly focus on the cells that have been detected/measured in early measurement so that the cell search process could be skipped. The aim of performing such short and quick measurement is to further check whether the quality of detected cell is strong to be used for FR2 CA/DC configuration.


Fig.1 the verification mechanism on validity of early measurement result
Proposal 1: The validity of the early measurement result can be assessed by the following validation: 
· 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.
	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
· Issue 1-3-2: whether intra-band CA/DC is one of the target scenarios



For the issue 1-3-1, there is some confusion as to whether the ‘target cell’ refers to the PCell where UE camps on or the SCG/SCell to be setup. If it refers to FR1+FR2 CA/DC scenario, then the scenario shall be included within the scope. Moreover, this issue also depends on the conclusion of the number of RF chain to be supported when performing improved measurement. When there are two RF chains to handle FR1 and FR2 separately, then the random-access process on FR1 is not affected by the improved measurement performed on FR2.
For the issue 1-3-2, according to the current delay requirement on SCell activation, it states that if the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, then Tactivation_time is TFirstSSB+ 5ms. that is to say, no matter the SCell being activated is unknown or known, the activation delay is already very short. Therefore, it seems to see little gain to perform improved measurement for intra-band CA/DC scenario. 
Proposal 2: FR1+FR2 CA/DC scenario could be the target scenario if two RF chains are supported to handle FR1 and FR2 separately
Proposal 3: FR2 intra-band CA is not the target scenario of improved measurement
2.2 potential RRM requirements on improved measurement
According to the revised WID [2], the corresponding RRM requirements on improved measurement needs to be specified. For the sake of discussion, here we list potential RRM requirements and these can be the baseline for further discussed.


Table 1 Potential RRM requirements on improved measurement
	Mobility States
	Essential Parameter
	Specific parameter requirement
	Related issues that have been concluded or need further discussion

	RRC_IDLE state mobility
	Requirements applicability
	
	· FFS: Conditions for initiating improved CA/DC measurement
· Validity of EMR result
· FFS: Target scenarios for improved measurement

	
	Number of improved CA/DC measurements carriers
	Total number of NR inter-frequency improved CA/DC measurements carriers
	· Reduce the number of EMR carriers to be measured for improved measurement.
· FFS: how to select the frequency layers for improved measurement, how many frequency layers to measure and which scenario that is applicable

	
	Measurements of inter-frequency CA/DC candidate cells
	Measurement period
	· Use SMTC configuration when specifying the requirements for improved measurement during RRC connection setup/resume
· FFS: How to reduce number of samples without measurement accuracy degradation.
· FFS: Reduced scaling factor of Rx beam sweeping

	
	Measurement accuracy requirement
	
	

	RRC_INACTIVE state mobility
	Same as the ones for IDLE.
	Same as the ones for IDLE.
	Same as the ones for IDLE.



Proposal 4: The potential RRM requirement on improved measurement listed below can be the baseline for further discussed
	Mobility States
	Essential Parameter
	Specific parameter requirement
	Related issues that have been concluded or need further discussion

	RRC_IDLE state mobility
	Requirements applicability
	
	· FFS: Conditions for initiating improved CA/DC measurement
· Validity of EMR result
· FFS: Target scenarios for improved measurement

	
	Number of improved CA/DC measurements carriers
	Total number of NR inter-frequency improved CA/DC measurements carriers
	· Reduce the number of EMR carriers to be measured for improved measurement.
· FFS: how to select the frequency layers for improved measurement, how many frequency layers to measure and which scenario that is applicable

	
	Measurements of inter-frequency CA/DC candidate cells
	Measurement period
	· Use SMTC configuration when specifying the requirements for improved measurement during RRC connection setup/resume
· FFS: How to reduce number of samples without measurement accuracy degradation.
· FFS: Reduced scaling factor of Rx beam sweeping

	
	Measurement accuracy requirement
	
	

	RRC_INACTIVE state mobility
	Same as the ones for IDLE.
	Same as the ones for IDLE.
	Same as the ones for IDLE.



2.3 LS related to RAN2
With the exception of the discussion on applicable scenarios and corresponding RRM requirement, the corresponding signaling/procedure support also needs to be defined with help of RAN2. Therefore, it is suggested to send a LS to trigger RAN2 related work including signaling/procedure support once RAN4 has made some progress on validation of EMR results and target scenarios. 
Proposal 5: Send a LS to trigger RAN2 related work including signaling/procedure support once RAN4 has made some progress on validation of EMR results and target scenarios
3. Conclusions
[bookmark: _GoBack]Proposal 1: The validity of the early measurement result can be assessed by the following validation: 
· 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.
Proposal 2: FR1+FR2 CA/DC scenario could be the target scenario if two RF chains are supported to handle FR1 and FR2 separately
Proposal 3: FR2 intra-band CA is not the target scenario of improved measurement
Proposal 4: The potential RRM requirement on improved measurement listed below can be the baseline for further discussed
	Mobility States
	Essential Parameter
	Specific parameter requirement
	Related issues that have been concluded or need further discussion

	RRC_IDLE state mobility
	Requirements applicability
	
	· FFS: Conditions for initiating improved CA/DC measurement
· Validity of EMR result
· FFS: Target scenarios for improved measurement

	
	Number of improved CA/DC measurements carriers
	Total number of NR inter-frequency improved CA/DC measurements carriers
	· Reduce the number of EMR carriers to be measured for improved measurement.
· FFS: how to select the frequency layers for improved measurement, how many frequency layers to measure and which scenario that is applicable

	
	Measurements of inter-frequency CA/DC candidate cells
	Measurement period
	· Use SMTC configuration when specifying the requirements for improved measurement during RRC connection setup/resume
· FFS: How to reduce number of samples without measurement accuracy degradation.
· FFS: Reduced scaling factor of Rx beam sweeping

	
	Measurement accuracy requirement
	
	

	RRC_INACTIVE state mobility
	Same as the ones for IDLE.
	Same as the ones for IDLE.
	Same as the ones for IDLE.



Proposal 5: Send a LS to trigger RAN2 related work including signaling/procedure support once RAN4 has made some progress on validation of EMR results and target scenarios
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