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1. Introduction 
In the RAN#108-bis meeting, the discussion mainly focused on the definition of ‘valid’ result based on existing measurement and feasibility or necessity of RRM requirements for enhanced measurement. The latest progress was captured in the WF [1]. In this paper, we would continue to analyze the details of solutions on the existing measurement and enhanced measurement.
2. Discussion
2.1 Solutions based on existing measurement
	Issue 2-2-1: definition of ‘valid’ in solution based on existing measurement
· Agreements
· The measurements are considered valid if both of the following conditions are satisfied
· A) the measurement are performed within the last [X] seconds before it is reported
· X value is network configured. Signalling details are up to RAN2
· FFS on the X value(s) and will be decided by RAN4
· If X is not defined then no requirements will be introduced
· B) the reported measurement results satisfy measurement accuracy [at the measurement instance]
· FFS on side conditions


For the solution based on existing measurement, RAN4 reached the above agreement on the validation of measurements result obtained in IDLE/INACTIVE mode in the last meeting. The details to be determined are the value of X and corresponding side conditions. 
For the value of X, the upper bound and lower bound are related to the UE mobility. For example, if the UE fulfils with low mobility criterion or not-at-cell edge criterion, the measurement results obtained from long time may be still valid. While for the UE with relative high speed, the RSRP can vary greatly in a short period of time due to rapid movement. Only the fresh enough results are expected to be reported in this case. With reference of UE mobility, Network could configure an appropriate value of X. 
To further illustrate, we provide the FR2 measurement delays in RRC_IDLE below (when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ).
Table 1 Early measurement delays in FR2
	
	DRX cycle length
	Early measurement delay in FR2

	Newly detectable inter-frequency cell
	0.32s
	
	2.3 mins

	
	2.56s
	
	7.85 mins

	
	0.32s
	
	3.07 mins

	
	2.56s
	
	8.87 mins

	Inter-frequency cell that has already been detected
	0.32s
	
	1.02 mins

	
	2.56s
	
	1.02 mins

	
	0.32s
	
	1.79 mins

	
	2.56s
	
	2.05 mins


In table 1, we list the early measurement delays in FR2 on the Newly detectable inter-frequency cell and the inter-frequency cell that has already been detected. As can be seen from the table, for the cell that has already been detected, the measurement delay is up to 1.02min with DRX cycle = 320ms. When the DRX period is relative long, especially for the newly detectable cell, the measurement delay will be larger (8.87mins) when further considering to acquire the index of SSB being measured. And this is only considering one carrier configured by the network, if multiple carriers are considered, the early measurement delay would further increase with the number of carries configured to be measured. 
If considering the measurement delay on one carrier is 2 mins and UE measures two carriers with low mobility status before reporting, the measurement result on first carrier may still be valid. It is not harmful to report this result to the network. From this perspective, we think the maximum configurable value of X can to be considered as 100s.
In view of the above considerations, we provide the following values as candidate values.
X {5s, 10s, 20s, 50s, 100s}
Proposal 1: For definition of ‘valid’ in solution based on existing measurement, RAN4 to define {5s, 10s, 20s, 50s, 100s} as candidate value(s) of X.
Besides, on the top of the valid conditions for condition A and B, we would like to further clarify one specific scenario: There is cell reselection occurring after T331 expiry or stop. Based on current design for EMR as below, when T331 expires or is stopped, UE shall release the VarMeasIdleConfig as specified in highlighted part. It is up to UE implementation whether to continue measurements based on SIB information. For cell reselection occurs after T331 expiration (e.g., cell reselection occurs at time point T1), we would like to analyse two cases as below.
	[bookmark: _Toc60776988][bookmark: _Toc124712858]5.7.8.3	T331 expiry or stop
The UE shall:
1>	if T331 expires or is stopped:
2>	release the VarMeasIdleConfig.
NOTE:	It is up to UE implementation whether to continue idle/inactive measurements according to SIB11 and SIB4 configurations or according to E-UTRA SIB5 and E-UTRA SIB24 configurations as specified in TS 36.331 [10] upon inter-RAT cell reselection to E-UTRA, after T331 has expired or stopped.
[bookmark: _Toc60776989][bookmark: _Toc124712859]5.7.8.4	Cell re-selection or cell selection while T331 is running
The UE shall:
1>	if intra-RAT cell selection or reselection occurs while T331 is running:
2>	if validityAreaList is configured in VarMeasIdleConfig:
3>	if the serving frequency does not match with the carrierFreq of an entry in the validityAreaList; or
3>	if the serving frequency matches with the carrierFreq of an entry in the validityAreaList, the validityCellList is included in that entry, and the physical cell identity of the serving cell does not match with any entry in validityCellList:
4>	stop timer T331;
4>	perform the actions as specified in 5.7.8.3, upon which the procedure ends.
1>	else if inter-RAT cell selection or reselection occurs while T331 is running:
2>	stop timer T331;
2>	perform the actions as specified in 5.7.8.3;



The first case is, the carrier to be measured after T1 is not aligned with the carriers in VarMeasIdleConfig. After cell reselection, it may occur the carrier which is measured before T1 is not the target carrier for band combination with current serving cell. For this part of measurement result, it may not be useful for NW and we see little gain to report it.
[bookmark: _GoBack]For the second case, it assumed that UE chooses not to continue measurements based on SIB information after T1. If cell reselection occurs, even the carrier which is measured before T1 is included in the SIB, considering that the occurrence of cell reselecting means the change of environment and signal quality, the measurement result may not be reliable any longer. Furthermore, the RSRP threshold configured in SIB may be much higher than the threshold for verifying the measurement result before T1, which may lead that this part of measurement result is below the current threshold.
For the above cases, we can see that how to verify the validity of measurement results may be tricky. 
Now RAN4 has defined the principle to verify what is the valid result. In our thinking, even both the condition A and condition B are satisfied, it is not clear whether the above kinds of results can be regarded as the ‘valid’ results and whether UE needs to report them. Given this ambiguity, we would like to exclude this scenario when providing the RAN4 definition of ‘valid’ and add ‘if there is no cell reselection occurred before reporting’ as the side condition. 
	definition of ‘valid’ in solution based on existing measurement
· The measurements are considered valid if both of the following conditions are satisfied
· A) the measurement are performed within the last [X] seconds before it is reported
· X value is network configured. Signalling details are up to RAN2
· FFS on the X value(s) and will be decided by RAN4
· If X is not defined then no requirements will be introduced
· B) the reported measurement results satisfy measurement accuracy [at the measurement instance]
· FFS on side conditions:
· There is no cell reselection occurred before reporting



Proposal 2: For the definition of ‘valid’ in solution based on existing measurement, RAN4 to add ‘there is no cell reselection occurred before reporting’ as the side condition.
2.2 Solutions based on enhanced measurement
In the last meeting, for the solutions based on enhanced measurement, the discussion mainly focused on the following scenario 1 and scenario 2.
	Issue 2-3-5: feasibility or necessity of RRM requirements for enhanced measurement which starts from RRC setup/resume procedure.
· Definition of scenarios:
· Scenario 1: measurement object configuration for RRC connected does NOT include the carrier that being measured during the RRC idle/inactive status.
· Scenario 2: measurement object configuration for RRC connected at least includes the carrier that being measured during the RRC idle/inactive status.
· Candidate solutions after online session:
· Option 1: Define the UE requirements with the solution (QC, Nokia, vivo, OPPO)
· Opiton 1a: Define the UE requirement for scenario 2 (QC)
· Option 2: Not introduce the enhanced measurement solution (Huawei, Xiaomi, Apple, MTK)
· Continue discussion on the following solutions:
· Option 1: (Supporting companies: Vivo, MTK, QC, Nokia, Apple, ZTE, OPPO, Xiaomi)
· Existing accuracy requirements defined in clause 10.1 for RRC connected mode apply for the measurement report after MO configuration for RRC connected mode in scenario 2.
· After MO configuration for RRC connected mode, existing RRM requirements including measurement period, reporting latency, accuracy apply to all the MO.
· Option 2: (Supporting companies: CMCC, E///)
· FFS



For the scenario which measurement object configuration for RRC connected at least includes the carrier that being measured during the RRC idle/inactive states, in our understanding, at least UE is allowed to continue the enhanced measurements in RRC connected mode if the target frequency can be measured with high priority at the beginning of entering connected mode. And for reporting, as long as the measurements can meet the existing accuracy requirements defined in clause 10.1 for RRC connected mode, it can be reported with other measurements performed in RRC connected mode without any impact on existing RRM requirements including measurement period, reporting latency, accuracy in connected mode. 
Proposal 3: For enhanced measurement which starts from RRC setup/resume procedure
· Existing accuracy requirements defined in clause 10.1 for RRC connected mode apply for the measurement report after MO configuration for RRC connected mode in scenario 2.
· After MO configuration for RRC connected mode, existing RRM requirements including measurement period, reporting latency, accuracy apply to all the MO.
2.3 UE feature list
For this part, we would like to provide UE feature for improvement on SCell/SCG setup/resume for further discussion. For the 39-1, it is to support of FR2 enhanced measurements during RRC connection setup/resume. And for 39-2, it is for UE which is not capable of EMR, when the measurement results during idle/inactive mode are available and valid, UE can indicate availability for this part of measurements before reporting these results to the network.
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	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	39.
NR_Mob_enh2
(MeasIdleFR2-CarrierNR-r18)
	39-1
	Support of FR2 measurements during RRC connection setup/resume
	1.Support of FR2 measurements during RRC connection setup/resume
2.Support of continuing FR2 measurements after RRC connection setup/resume
	-
	YES
	NO
	1.UE doesn’t support of FR2 measurements during RRC connection setup/resume
	Per UE
	No
	FR2 only
	No
	
	Optional with capability signalling

	39.
NR_Mob_enh2
(fr2-MeasIdleAvailable-r18)
	39-2
	Support availability indication of IDLE/INACTIVE mode FR2 measurements
	1.Support availability indication of IDLE/INACTIVE mode FR2 measurements for UE which is not capable of idleInactiveNR-MeasBeamReport-r16
	
	Yes
	No
	1. UE doesn’t support availability indication of IDLE/INACTIVE mode FR2 measurements if UE is not capable of idleInactiveNR-MeasBeamReport-r16
	Per UE
	No
	FR2 only
	No
	
	Optional with capability signalling





3. Conclusions
Proposal 1: For definition of ‘valid’ in solution based on existing measurement, RAN4 to define {5s, 10s, 20s, 50s, 100s} as candidate value(s) of X.
Proposal 2: For the definition of ‘valid’ in solution based on existing measurement, RAN4 to add ‘there is no cell reselection occurred before reporting’ as the side condition.
Proposal 3: For enhanced measurement which starts from RRC setup/resume procedure
· Existing accuracy requirements defined in clause 10.1 for RRC connected mode apply for the measurement report after MO configuration for RRC connected mode in scenario 2.
· After MO configuration for RRC connected mode, existing RRM requirements including measurement period, reporting latency, accuracy apply to all the MO.
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