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1	Introduction
[bookmark: _GoBack]A WF on Rel-18 Mobility enhancement was approved in RAN4#108 meeting [1]. Two solutions are considered for idle/inacitve measurement to support fast SCG/SCell setup.
· Solution based on existing measurement, i.e., R16 EMR and legacy measurement for cell re-selection.
· Solution based on enhanced measurement.
In this contribution, we continue to discuss the remaining issues of two solutions in order to improve SCell/SCG setup delay.
2	Discussion
As agreed, solution based on existing measurement and solution based on enhanced measurement are not mutual exclusive. The two solutions are be discussed in parallel. The Measurement results to be reported for validation can be IDLE/INACTIVE mode measurement results including EMR results and non-EMR results, and/or the results achieved from enhanced measurement procedure before Scell/SCG setup in connected mode.
	Issue 2-1-3: relationship between R16 EMR and R18 enhancement to SCell/SCG setup delay
· Option 1: R18 fast FR2 CA/DC setup is independent to EMR feature. (CATT, CMCC, ZTE, HW, OPPO, Nokia)
· Option 1a: R18 fast FR2 CA/DC setup is independent to EMR feature. It does not exclude reusing the R16 mechanism for R18 enhancement. It also means that separate signalling will be defined for R18 enhancement and R16 EMR, so that the NW could identify which measurement result is reported due to R18 enhancement feature. (CATT)
· Option 1b: in R18 enhancement to SCell/SCG setup delay, solutions based on existing idle/inactive measurement for cell reselection purpose and enhanced measurement are independent of UE support of R16 EMR. (Apple)


In our view, R18 fast FR2 CA/DC setup is independent to EMR feature. For solutions based on existing measurements (i.e., with or without EMR), UE is able to make decision whether and how the current measurement results are valid. Solutions based on existing idle/inactive measurement for cell reselection purpose and enhanced measurement are independent of UE support of R16 EMR.
Proposal 1: R18 fast FR2 CA/DC setup is independent to EMR feature.
Solutions based on existing measurements
	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
Issue 2-2-2: indication of validity 
· Agreements
· Do not introduce a dedicated signalling for indication of measurements validity from UE to gNB


IDLE/INACTIVE mode measurement results With EMR and Without EMR are considered for different UEs. UE can decide the measurement validity based on time constraint, variation of serving cell quality, measurement accuracy, or even a mix of them. RAN4 is allowed to discuss the criteria for measurements validity definition but it is hard to restrict UE to follow them. 
In our view, for solutions based on existing measurements, UE is able to make decision whether the current measurement results are valid or not. The necessity of introducing additional indication is not observed. UE does not report the invalid measurement results to NW. All the results reported to NW should be considered valid without additional indication.
Observation 1: All the results reported to NW should be considered as valid without additional indication.
For conditions of ‘valid’ results in solution based on existing measurement, we consider that results is ‘reported’ within certain period and measurement accuracy should be met. The period could be fixed value(s) defined by RAN4, e.g., 5s, 60s, 60min, which can be configured by network. If only one value is defined, we think no need for RAN2 signaling any more.
Proposal 2: Two conditions for valid measurement results should be met: 
· measurements are performed within the last [X] seconds before it is reported. X= 5s, or 60s. The value is network configured.
· the reported measurement results satisfy measurement accuracy.
Solutions based on enhanced measurement
	Issue 2-3-1: whether it is necessary to indicate measurement status when entering connected mode.
· Candidate solutions:
· Option 1: For solution based on additional measurement, support UE to indicate validation status to inform the network for validation of measurements when entering connected mode. (OPPO)
· Option 1a: Introduce a measurement status indication at RRC setup/resume complete, consisting e.g. of the following options: 1. No measurements available, 2. Valid measurements available, 3. Measurements ongoing. (Nokia)
· Option 2: necessity of new indication of measurement status for solutions based on enhanced measurement is questionable. Without indicating the measurement status in idle/inactive mode when entering CONNECTED mode, UE can still complete the measurement and report the measurement results earlier if possible. (Apple)
· Recommended WF
· Continue discussion.
Issue 2-3-2: feasibility of enhanced measurement which starts from RRC setup/resume procedure.
· Candidate solutions:
· Option 1: solution based on enhanced measurement is not feasible. (HW, Apple, MTK)
· Option 1a: As when UE enters to connected mode, the RRC reconfiguration would be quickly indicated, the gain of allowing UE perform enhanced measurement just dozens of milliseconds before RRC reconfiguration is not outstanding. (HW)
· Option 1b: UE may continue the “on-going” measurement after the ending point, i.e., receiving MO configuration (if the on-going measurement is on one of the carriers in the MO configuration). However, it is not feasible to define measurement requirement to cover the time span from the starting point and ending point of enhanced measurement. (Apple)
· Option 1c: Based on the agreed starting and ending point of enhanced measurement, the solution based on enhanced measurement is not feasible. (MTK)
· Option 2:
·  Short RRC-setup/resume procedure is not a feasibility concern. (Nokia)
· RAN4 to conclude that the feature is feasible, and depending on the UE capability the UE may perform enhanced measurement which starts from RRC setup/resume.  (Nokia)
· Recommended WF
· Continue discussion.
Issue 2-3-3: UE measurement behavior after receiving MO configuration in connected mode
· Candidate solutions:
· Option 1: it is proposed that UE cannot continue performing idle/inactive measurement after the reception of the RRC CONNECTED mode measurement configuration (the 1st RRC_reconfiguration message). (CMCC)
· Option 2: It is up to UE implementation to continue the measurements in CONNECTED mode if newly configured MOs aligned with the on-going measured frequency layers during RRC setup. (HW, vivo, Apple)
· Option 3: After UE has measured during the connected mode, UE reports results as soon as they are ready (Nokia)
· Recommended WF
· Continue discussion.
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



Based on RAN4 agreements, the ending point of the enhanced measurement is when the measurement configuration for RRC_CONNECTED is received. 
To support the enhanced measurement, the first issue to be discussed is how to provide the measurement configuration.
· For R16 EMR, the measurement configuration can be included in RRCRelease and SIB4/SIB11. During the running of T331, if the measurement configuration is included in RRCRelease, UE follows the configuration to perform EMR, otherwise, the measurement configuration in SIB is applied. After T331 has expired, UE will release the stored EMR configuration and it is up to UE implementation whether to continue idle/inactive measurements according to SIB11 and SIB4 configurations. In addition, an indication (i.e., idleMeasAvailable) can be included in RRCResumeComplete or RRCSetupComplete to inform the NW that the UE has idle/inactive measurement report available. For the enhanced measurement, the signaling can be reused to provide the measurement configuration, i.e., the configuration for enhanced measurement can be included in RRCRelease and/or SIB. In our understanding, UE basically needs to apply the configuration received from UE-dedicated signaling.
Another issue to be discussed is whether UE shall indicate the NW of the ongoing state of the enhanced measurement if the enhanced measurement is not completed when sending the RRCResumeComplete/RRCSetupComplete.
Firstly, the duration to perform the enhanced measurement will not be long, e.g., for RRC resume procedure, the measurement configuration for RRC_CONNECTED can be included in RRCResume/RRCSetup. And how many measured SSB samples UE can get depends on SSB configuration and the end point of complete of RRCResume/RRCSetup. For instance，if SSB priority is no longer than 20ms, it is possible UE can conduct enhanced measurement and get available and valid results before the end point where the measurement configuration for RRC_CONNECTED is received.
Secondly, the measurement configuration for RRC_CONNECTED is provided by the NW, it is possible for the NW to be aware of an ongoing enhanced measurement. Whether to introduce indication for validation or indication for availability can be different options.
· One option is to introduce validation indication for solution of enhanced measurement, e.g., 1) not available, 2) on-going and 3) valid. The UE can indicate validation status to inform the network whether the UE is ready to report or still needs some time for validation of measurements in connected mode Based on this information, Network can further request UE how to report accordingly. 
· The other option is to introduce availability indication for solution of enhanced measurement, e.g., 1) available and valid, and 2) not available. Here to be highlighted, it is assumed that the results to be reported shall be valid if “available” is indicated. In addition, the legacy indication (i.e., idleMeasAvailable) or new indication can be used, and UE can inform the NW that the UE has available enhance measurement results to report in RRCResumeComplete or RRCSetupComplete. However, as RAN4 is still discussing independence to EMR feature, if legacy indication cannot be used, then we can consider new indication.
Proposal 3：For solution based on enhanced measurement, RAN4 to discuss and decide whether to introduce indication for validation or indication for availability when entering connected mode:
(option 1) introduce new indication for validation status to inform the network for validation of measurements or (option 2) reuse the legacy indication (i.e., idleMeasAvailable) or new indication for availability, included in RRCResumeComplete or RRCSetupComplete.
As discussed in last meeting, most companies support enhanced measurement which starts from RRC setup/resume procedure under scenario 2 that MO configuration for RRC connected at least includes the carrier that being measured during the RRC idle/inactive status.
After MO configuration for RRC connected mode, existing RRM requirements including measurement period, reporting latency, accuracy apply to all the MO.
Observation 2: After MO configuration for RRC connected mode, existing RRM requirements including measurement period, reporting latency, accuracy apply to all the MO.
Proposal 4: RAN4 to define requirements for enhanced measurement which starts from RRC setup/resume procedure under scenario 2 that MO configuration for RRC connected at least includes the carrier that being measured during the RRC idle/inactive status.
Others
	Issue 2-3-6: number of samples, including whether Rx beam sweeping is needed
· Candidate solutions:
· Option 1: To guarantee the measurement accuracy, the measurement samples are not supposed to be reduced. Not to reduce the scaling factor of Rx beam sweeping during the RRC connection setup/resume procedure. (HW, Apple)
· Option 1a: Not reduce the scaling factor of Rx beam sweeping when defining requirements for the new measurement during RRC connection setup/resume. (OPPO, [QC])
· Option 1c: Define the measurement period as 8 x Tssb for scenario 2, where Tssb is SSB periodicity of target frequency. If RRC status is changed to RRC CONNECTED from IDLE/INACTIVE, the measurement period can be longer. (QC)
· Option 2: During the additional measurement, for the further validity check, reduced samples and (or) reduced beam sweeping factors can be considered. (LGE)
· [bookmark: _Toc142666036][bookmark: _Toc142666038]Option 3: Number of samples UE needs to measure can depend on UE radio conditions and measurement conditions. During re-evaluation/validation measurements, UE is not expected to perform full beam-sweeping and hence, the scaling factor associated with the beam sweeping is reduced. (Nokia)
· Recommended WF
· Continue discussion.


Besides, reducing beam sweeping factor is also under discussion in RRC connection state. No decision should be made for Idle/inactive state before any conclusion is achieved in RRC connection. 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. 
Proposal 5: Not reduce the scaling factor of Rx beam sweeping when defining requirements for the new measurement during RRC connection setup/resume.
3	Conclusion
Proposal 1: R18 fast FR2 CA/DC setup is independent to EMR feature.
Observation 1: All the results reported to NW should be considered as valid without additional indication.
Proposal 2: Two conditions for valid measurement results should be met: 
· measurements are performed within the last [X] seconds before it is reported. X= 5s, or 60s. The value is network configured.
· the reported measurement results satisfy measurement accuracy.
Proposal 3：For solution based on enhanced measurement, RAN4 to discuss and decide whether to introduce indication for validation or indication for availability when entering connected mode:
(option 1) introduce new indication for validation status to inform the network for validation of measurements or (option 2) reuse the legacy indication (i.e., idleMeasAvailable) or new indication for availiablity, included in RRCResumeComplete or RRCSetupComplete.
Observation 2: After MO configuration for RRC connected mode, existing RRM requirements including measurement period, reporting latency, accuracy apply to all the MO.
Proposal 4: RAN4 to define requirements for enhanced measurement which starts from RRC setup/resume procedure under scenario 2 that MO configuration for RRC connected at least includes the carrier that being measured during the RRC idle/inactive status.
Proposal 5: Not reduce the scaling factor of Rx beam sweeping when defining requirements for the new measurement during RRC connection setup/resume.
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