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1. Introduction
Improvement on FR2 SCell/SCG setup delay have been discussed widely for several meetings. The latest agreement can be found in the approved WF [1]. There are still quite many remaining issues that need to be addressed. In this contribution, we provide further discussion on the open issues.
2. Discussion
2.1 Sub-topic 2-1 scope and overall solution
Issue 2-1-3: relationship between R16 EMR and R18 enhancement to SCell/SCG setup delay
· Candidate solutions:
· 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)
So far there are two solutions on the table for this objective. One is based on existing measurement including EMR and cell reselection measurement. The other one is based on enhanced measurement starting from RRC connection setup/resume. For solution based on existing measurement, existing measurement here may include EMR measurement and legacy idle/inactive RRM measurement for cell reselection purpose. So, the only one that has dependency on R16 EMR is the solution based on existing EMR measurement. Others, including solution based on existing cell reselection measurement and solution based on enhanced measurement do not rely on R16 EMR. 
[bookmark: _Ref146704226]Proposal 1: 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.

2.2 Sub-topic 2-2 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
Regarding the accuracy [at the measurement instance], we think this is important. For instance, UE enters RRC connection setup procedure after T331 expires but still within X seconds. UE shall consider previous EMR measurement results are valid and report them to network. However, during the X seconds, UE may move so that the previous EMR result may not accurately reflect instantaneous channel quality when UE enters RRC connection setup/resume, even though the measurement results can still provide information for network to configure CA/DC (they are still considered valid). Therefore, strictly speaking, UE can only guarantee the accuracy performance at the measurement instance. Actually, this is also the spirit when RAN4 introduced EMR test case in R16. Specifically, signal power level stays unchanged after UE enters idle/inactive mode.
[bookmark: _Ref149644878]Proposal 2: confirm that in solution based on existing measurement the reported measurement results satisfy measurement accuracy at the measurement instance.
Regarding candidate values for X, we propose to recommend several candidate values to RAN2, e.g. 1s, 3s, 5s and 60s, where 5s it is a typical value which has been widely used in RAN4 requirement, while 1s and 3s can be used for medium or high mobility scenario. Regarding 60s, it is intended for stationary scenario. Network can configure a high priority carrier as CA/DC carrier for UE to measure. UE shall measure this high priority carrier at least every 60s according to RAN4 requirements. 
[bookmark: _Ref149746936]Proposal 3: candidate values for X: [1s, 2s, 5s and 60s].

2.3 Sub-topic 2-3 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.
From NW point of view, we believe NW would not postpone measurement objects configuration just to wait for UE to complete the on-going measurement. NW can always configure MO to cover all the candidate carriers for CA/DC operation. If UE has on-going measurement on one of the carriers in the MO configuration, existing procedure and requirements allow UE to start from the on-going measurement. UE may finish the measurement sooner than existing requirements in connected mode. Therefore, we don’t see the need to introduce “on-going” status from UE to NW upon RRC connection setup.
[bookmark: _Ref146704251]Observation 1: 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.

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)
It was agreed in RAN4#108 that the ending point of enhanced measurement at the reception of the RRC CONNECTED mode measurement configuration (the 1st RRC_reconfiguration message). We doubt that RAN4 can define a set of minimum requirements to guarantee that UE can always have accurate enhanced measurement result before the ending point. Because the time span from the starting point and ending point of enhanced measurement is not enough for a complete measurement, even if UE only measures one frequency layer.
[bookmark: _Ref146704253]Observation 2: 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.

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)
We agree that UE is allowed to continue the measurements in CONNECTED mode if all newly configured MOs align with the frequency layers to be measured in the IDLE/INACTIVE mode. However, we don’t think it is feasible to define new RRM requirement to accurately say UE can finish the measurement within several measurement occasions. There could be multiple frequency layers to measure in idle/inactive mode. It is up to UE implementation on which layer to measure first and how to do the sampling in time domain for different layers. Therefore, how many additional samples are needed upon connection setup for target cell is unpredictable unless RAN4 just copies the connected mode requirement here assuming UE doesn’t have any available samples before connection setup. However, this is not feasible based on RAN4 discussion in the past year. 
[bookmark: _Ref146704256]Observation 3: UE is allowed to continue the measurements in CONNECTED mode if all newly configured MOs align with the frequency layers to be measured in the IDLE/INACTIVE mode. However, feasibility of defining RRM requirements to quantify how many samples are needed upon connection setup is questionable.
[bookmark: _Ref146704237]Proposal 4: Whether to perform addition measurement starting from RRC connection setup/resume procedure can be up to UE implementation. It is not feasible to define measurement delay requirements between the starting point and ending point for the enhanced measurement.

Issue 2-3-4: network assistant information and measurement configuration
· Candidate solutions:
· Option 1: new network assistant information is needed (CATT, ZTE, vivo, Nokia, QC)
· Option 1a: NW provides explicit measurement information for fast CA/DC setup either upon RRC release or broadcast. The measurement information can include target frequency, Cell ID, and target SSB info. (CATT, ZTE, vivo, QC)
· Option 1b: NW may specify a target band among candidate bands via system information. It can be discussed in RAN2. (CATT)
· Option 1c: in order to reduce the number of EMR carriers to be measured for improved measurement, network could provide assistance information, e.g. threshold(s)of serving cell’s quality, to help UE to reduce the number of EMR carriers to be measured during RRC setup/resume procedure. (CMCC)
· Option 1d: Network may provide assistant information and measurement configuration (e.g., SIB, MSG-1, RRCSetup/Resume). Signalling details are up to RAN2. (Nokia)
· Option 1e: To assist the measurements, the Network may provide additional RSs to speed up the validity procedure. (Nokia)
· Option 2: network assistant information and measurement configuration in existing EMR configuration is enough. No need to further introduce new assistant information. (Apple)
For UE supporting enhanced measurement, it needs to know which carrier to measure. This information can be borrowed from existing EMR configuration. Although most companies agree that this solution is independent of R16 EMR, we see some benefit to reuse existing EMR configuration rather than introducing new R18 signaling since the new R18 signaling could be same as legacy EMR configuration (as can be observed below, MeasIdleCarrierNR-r16 already includes all necessary information that UE needs to know for measurement). However, this is more related to RAN2. 
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[bookmark: _Ref149644899]Observation 4: UE needs to know measurement configuration for enhanced measurement.
[bookmark: _Ref149644883]Proposal 5: for solution based on enhanced measurement, context in existing MeasIdleCarrierNR-r16 can be reused. However, RAN4 can also leave it to RAN2 whether to introduce new measurement configuration or to reuse existing EMR configuration, since RAN2 has already been discussing this issue.

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
After more than one year discussion, we believe option 1 could be a possible compromise to close this objective. As we elaborate in above proposals, it is not feasible for RAN4 to define RRM delay requirement starting from paging/msg1 to RRC connection setup complete. What UE can guarantee is as long as report is sent, existing accuracy shall be met, which is also critical for network. On the other hand, we further clarify that after MO configuration for RRC connected mode, existing RRM requirements including measurement period, reporting latency, accuracy apply to all the MO, so that the enhanced measurement won’t have negative impact existing system performance from UE measurement point of view. 
[bookmark: _Ref149644885]Proposal 6: for solution based on enhanced measurement:
· 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.

2.4 UE feature list
The following UE feature list is proposed:
[bookmark: _Ref149908744]Proposal 7: UE feature list for this objective:
	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 (V2X 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
	39-5
	Measurement validation during connection setup/resume
	Improvement on SCell/SCG setup delay based on existing measurement
	
	[Yes]
	N/A
	UE does not support measurement validation during connection setup/resume
	[Per-UE]
	[No]
	[Yes]
	N/A
	
	Optional with capability signaling

	
	[39-6]
	Enhanced measurement during RRC connection setup/resume
	Improvement on SCell/SCG setup delay based on enhanced measurement during RRC connection setup/resume
	
	[Yes]
	N/A
	UE does not support enhanced measurement during RRC connection setup/resume
	[Per-UE]
	No
	[Yes]
	N/A
	
	Optional with capability signaling



Note that [39-6] is subject to feasibility discussion in this meeting.

3. Conclusion
In this contribution, we provide further discussion on improvement on FR2 SCell/SCG setup delay. After discussion, the following conclusions are provided:
Proposal 1: 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.
Proposal 2: confirm that in solution based on existing measurement the reported measurement results satisfy measurement accuracy at the measurement instance.
Observation 1: 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.
Observation 2: 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.
Observation 3: UE is allowed to continue the measurements in CONNECTED mode if all newly configured MOs align with the frequency layers to be measured in the IDLE/INACTIVE mode. However, feasibility of defining RRM requirements to quantify how many samples are needed upon connection setup is questionable.
Proposal 3: candidate values for X: [1s, 2s, 5s and 60s].
Proposal 4: Whether to perform addition measurement starting from RRC connection setup/resume procedure can be up to UE implementation. It is not feasible to define measurement delay requirements between the starting point and ending point for the enhanced measurement.
Observation 4: UE needs to know measurement configuration for enhanced measurement.
Proposal 5: for solution based on enhanced measurement, context in existing MeasIdleCarrierNR-r16 can be reused. However, RAN4 can also leave it to RAN2 whether to introduce new measurement configuration or to reuse existing EMR configuration
Proposal 6: for solution based on enhanced measurement:
· 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.
Proposal 7: UE feature list for this objective:
	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 (V2X 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
	39-5
	Measurement validation during connection setup/resume
	Improvement on SCell/SCG setup delay based on existing measurement
	
	[Yes]
	N/A
	UE does not support measurement validation during connection setup/resume
	[Per-UE]
	[No]
	[Yes]
	N/A
	
	Optional with capability signaling

	
	[39-6]
	Enhanced measurement during RRC connection setup/resume
	Improvement on SCell/SCG setup delay based on enhanced measurement during RRC connection setup/resume
	
	[Yes]
	N/A
	UE does not support enhanced measurement during RRC connection setup/resume
	[Per-UE]
	No
	[Yes]
	N/A
	
	Optional with capability signaling
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