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1 	Introduction
In RAN4#106bis-e, we had some discussion on objective 7 “improvement on FR2 SCell/SCG setup/resume” [1]. In this contribution, we will share our views on the open issues.
2 Discussion
In last meeting, RAN4 agreed to discuss the solution based on existing measurement and solution based on enhanced measurement in parallel [1]. 
	Issue 2-1-2: solutions to improve SCell/SCG setup delay
· Agreements:
· Solution based on existing measurement and solution based on enhanced measurement are not mutual exclusive. The two solutions are be discussed in parallel.



In the following, we would provide our views on each solution.
2.1 Solutions based on existing measurement
2.1.1 Overall solution for UE which is configured with EMR measurement
In our understanding, three issues should be discussed. One is when to evaluate whether the measurement results are valid. The second is how. The last one is UE behaviour when the measurement results are valid or invalid.

· When to evaluate whether the measurement results are valid

With EMR, the procedure of EMR should be followed:
· When UE enters connected mode from idle mode, the availability indication of EMR measurement is included in RRCSetupComplete and UE reports to NW based on NW’s request as shown in Fig.1. The measurement results should be valid when UE indicating NW that early measurement results are available in RRCSetupComplete and remain valid when UE reports to NW. Usually the time gap between RRCSetupComplete message and UE reporting to NW is short enough to be skipped. We think it is reasonable that UE evaluates whether the measurement results are valid at RRCSetupComplete.
· When UE enters connected mode from inactive mode, the EMR measurement results can be included in RRCResumeComplete if NW requests UE to as shown in Fig.2. UE can evaluate whether the measurement results are valid at RRCResumeComplete.
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Fig. 1 Early measurement report: Signalling flow from IDLE to CONNECTED



Fig. 2 Early measurement report: Signalling flow from INACTIVE to CONNECTED

Proposal 1: With EMR, UE evaluates whether the measurement results are valid when indicating the availability in RRCSetupComplete or when reporting in RRCResumeComplete.
· Valid measurement result conditions
Regarding the definition of “valid”, RAN4 reached the following agreement last meeting. 

	Issue 2-2-3: definition of ‘valid’ in solution based on existing measurement
· Agreements:
· Candidate criteria for measurements validity definition
· A) the measurement are performed within the last [X] seconds before it is reported
· B) the reported measurement results satisfy measurement accuracy
· C) variation of serving cell RSRP/RSRQ does not exceed [Y] dB
· FFS whether a single or several criteria should be used for measurements validity definition.



In our understanding, “B” is not a condition but a requirement that UE should satisfy. “A” is a condition to guarantee the measurement results are not out-of-date in a high probability. “C” is a condition that UE is stationary or moving in low speed. We still have some concern on condition “C”. If “C” is just to evaluate the variation between the time point of conducting CA/DC measurement and the report/indication time point, we still have some concern on the feasibility as UE would not store all the measurement results of serving cell. IWe are open to discuss the applicable conditions of C.

In our understanding, UE only reports to network if the condition(s) is fulfilled. This does not guarantee the report will be 100% useful. We are only to reduce the chance of failure. If NW would like to have more control, NW can decide whether to simultaneous activate A) and C), so are the X and Y values.
In summary, we prefer condition A and open to discuss a combination of condition A &C.
Proposal 2: Regarding the validity condition, prefer the condition that the measurement is performed within the last [5] seconds before the evaluation occasion. Open to discuss a combination of condition A and C. 
· UE behaviour when the measurement results are valid or invalid
[bookmark: _Hlk134540526]In our understanding, the validity condition is to reduce the chance of failure to a relatively low probability. It is likely that the measurement result that does not satisfy the validity condition but still usable. We believe if the validity condition is configured properly, the probability would be very low. That is why we think the validity conditions can be configured by NW. Therefore, we don’t think UE still needs to report the invalid measurement results to NW. All the results reported to NW should be considered valid without additional indication.
Proposal 3: UE does not report the invalid measurement results to NW. All the results reported to NW should be considered valid without additional indication.
2.1.2 Overall solution for UE which is not capable of or configured with EMR measurement
[bookmark: _Hlk134541336][bookmark: _Hlk134541367]For UE which is not capable of or not configured with EMR measurement, UE can report measurement results which are obtained from legacy idle/inactive mode measurement for cell re-selection purpose. In our understanding, the same procedure of EMR can be followed. As this is the expertise of RAN2, we think it is better to leave RAN2 for the final decision. Regarding the validity issue, the same solution as UE configured with EMR can be reused.
Proposal 4: For UE which is not capable of or not configured with EMR measurement, UE can report the measurement results obtained in idle/inactive mode and follows the same procedure of EMR. The final decision of the reporting mechanism is up to RAN2.
2.2 Feasibility analysis on doing additional measurement starting from RRC setup/resume
According to the discussion in RAN4#106 [1], there are two solutions based on enhanced measurement. One is that UE performs measurement starting from RRC setup/resume and measurement can be completed during RRC CONNECTED state. Another is that UE continues the measurement in idle/inactive mode during RRC connection setup/resume and even in the connected mode.

	Sub-topic 2-3 solutions based on enhanced measurement
Issue 2-3-1: overall solution
· Proposals:
· Option 1: (QC)
· NW can explicitly provide the measurement information for candidate frequencies which can be used for FR2 CA/DC setup. It can be overlapped with given information of EMR or cell re-selection configurations.
· NW/UE can initiate to perform the enhanced measurement starting from RRC setup/resume under certain conditions such as MT/MO data volume, cell conditions.
· Performing measurement for selected frequencies starting from RRC setup/resume and measurement can be completed during RRC CONNECTED state. UE report the measurement results in RRC CONNECTED.
· Option 1b (Nokia): 
· Early measurements can be considered at RRC connection setup regardless of whether they originate from IDLE/INACTIVE mode or CONNECTED mode before the UE entered IDLE/INACTIVE mode.
· UE shall send detailed availability and validity status at RRCSetupComplete or RRCResumeComplete.
· Validation of available measurements may continue in connected mode after RRC setup/resume.
· Similarly, as for EMR UEs, cells detected in IDLE mode remain detected when transitioning to CONNECTED mode.



In our understanding, the first solution is not in the scope because it does not reuse the measurement results in IDLE/INACTIVE mode (It is clearly written in WID that “To study and specify how to reuse the IDLE/INACTIVE mode measurement results which are to be reported during and/or after RRC connection setup/resume in order to improve SCell/SCG setup delay”.).

For the second solution, the overall measurement would be as shown in Fig.3. It is impossible to define the total measurement delay requirements from our view, because 
1) In each part, the number of frequencies to measure may be different. 
2) Different UE has different IDLE mode measurement status when entering CONNECTED mode.
· Some UE may have 4 samples already (1 more to go) and some UE may have only 1 sample (4 more to go)
· Note that in FR2, this further depends on Rx beam sweeping scheduling
3) RAN4 and TE have no way to know how many additional samples are needed by UE. 
· If we consider the worst case, the requirements will be the same as existing CONNECTED mode measurement delay.
4) The accuracy requirements in idle/inactive mode and connected mode are different.
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Fig. 3
Proposal 5: It is hard to define the measurement requirements if the overall measurement starts from IDLE/INACTIVE mode and ends in Connected mode.
[bookmark: _Hlk134542208]Some company proposed that UE can indicate the measurement status in idle/inactive mode when entering CONNECTED mode and define the requirements based on the indicated additionally required measurement time. In our understanding, as UE has no idea when NW configures the measurement configuration in connected mode and how the channel condition would change. For safety, UE would indicate the worst case. In this way, UE can always meet the requirement but is still allowed to report the measurement results earlier if UE completes the measurement earlier.
Proposal 6: 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.
Moreover, NW provides measurement gaps for UE to perform the measurements on other frequencies in general. As there is no gap configured before measurement configuration, UE has to switch on RFs on multiple other carriers for measurements. This RF switching may lead to interruption to PCell ongoing procedures. This will make it not feasible to measure inter-frequency during RRC setup/resume.

In last meeting, some company proposed the potential impact on spec for the enhanced measurement. We are not convinced. To us, the way to indicate which frequency to perform the enhanced measurement is the same as EMR. We wonder why not reuse the configuration of EMR. The trigger indication through paging is not acceptable to us as adding triggering indication in paging would lead to large overhead and more failure in decoding paging due to larger paging message.

As there will be no requirements for the solution with enhanced measurements and no impact on spec, also the feasibility of additional measurement during RRC setup/resume is questionable, we don’t need to specify it in RAN4. As agreed in RAN4#106, UE is not forbidden to perform addition measurement. Whether to perform addition measurement starting from RRC connection setup/resume procedure can be up to UE implementation.
Proposal 7: Whether to perform addition measurement starting from RRC connection setup/resume procedure can be up to UE implementation.
3 Summary
In this paper, we have some discussion on improvement of FR2 SCell/SCG setup/resume. We have the following proposals:
Proposal 1: With EMR, UE evaluates whether the measurement results are valid when indicating the availability in RRCSetupComplete or when reporting in RRCResumeComplete.
Proposal 2: Regarding the validity condition, prefer the condition that the measurement is performed within the last [5] seconds before the evaluation occasion. Open to discuss a combination of condition A and C. 
Proposal 3: UE does not report the invalid measurement results to NW. All the results reported to NW should be considered valid without additional indication.
Proposal 4: For UE which is not capable of or not configured with EMR measurement, UE can report the measurement results obtained in idle/inactive mode and follows the same procedure of EMR. The final decision of the reporting mechanism is up to RAN2.
Proposal 5: It is hard to define the measurement requirements if the overall measurement starts from IDLE/INACTIVE mode and ends in Connected mode.
Proposal 6: 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.
Proposal 7: Whether to perform addition measurement starting from RRC connection setup/resume procedure can be up to UE implementation.
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3. RRCResume
(Indicate whether UE should include measurement result in RRCResumeComplete message)
2. RRCResumeRequest
UE
Network
4. RRCResumeComplete 
(Including the measurement result of candidate PSCell/SCell)
6. RRCReconfiguration 
(Add PSCell or Scell for DC/CA)
1. UE in INACTIVE mode and perform measurement on candidate PSCell/Scell(s)
7. RRCReconfigurationComplete
5. UE in CONNECTED mode
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