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Introduction
In this contribution, we discuss on SCell/SCG setup delay improvement of Rel-18 mobility.
[bookmark: _Hlk110416859]Discussion
SCell/SCG setup delay improvement is one of the objectives of Rel-18 Mobility [1].The main mechanism is to reuse the IDLE/INACTIVE mode measurement results which are to be reported during and/or after RRC connection setup/resume, and then for a fast CA or DC preparation and configuration for the UE:
 7.	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 [RAN4, RAN2], including:
o	Availability and validation of the IDLE/INACTIVE mode measurement results to be reported [RAN4]; and
o	Definition of corresponding RRM requirements [RAN4]; and
o	If necessary based on RAN4 outcome, definition of corresponding signalling support [RAN2].

Note 5: RAN4 will coordinate in due course with RAN2 to start the work.
Note 6: R4-2220415 serves as baseline for future work in RAN4
Note 7: With exception of the above scenarios, enhancements on IDLE/INACTIVE mode measurements and on UE behavior in IDLE/INACTIVE mode are not in scope.
[bookmark: _Hlk152576274]Observation 1：There’s a limitation to the objective of SCell/SCG setup delay improvement that enhancements on IDLE/INACTIVE mode measurements and on UE behaviour in IDLE/INACTIVE mode are not in scope (Note 7).
The discussion of this objective is led by RAN4 and two kinds of  solutions to improve SCell/SCG setup are under discussion in RAN4:
· Solution based on existing measurement, which includes enhancements on Rel-16 EMR and enhancements for non-EMR UEs to use cell selection and reselection measurement results;
· Solution based on enhanced measurement, which is performed by the UE after first RACH preamble transmission, i.e. Msg1, or after paging reception, and it is ended at the reception of the RRC CONNECTED mode measurement configuration (the 1st RRCReconfiguration message).
And to facilitate the discussion, RAN4 has send two liaisons to RAN2, following is the latest one [2]:
	In RAN4#109, RAN4 further discussed objective of improvement on SCell/SCG setup delay and reached the following agreements, which may have potential impact on RAN2 signaling design.
· RAN4 agreed that Rel-16 EMR and R18 enhancement to SCell/SCG setup delay are independent features. 
· UE needs to know the measurement configuration for R18 enhancement to SCell/SCG setup delay. 
· It is up to RAN2 whether to introduce new measurement configuration or to reuse existing EMR configuration. 

In previous RAN4#108bis, RAN4 agreed the following validity condition for solution 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
· 


· 
In RAN4#109, RAN4 further discussed this issue and agreed to update the definition of ‘valid’ in solution based on existing measurement:
· The measurements results are considered as valid if both of the following conditions are satisfied: 
· If accuracy requirements are met, the measurement results are valid for IDLE/INACTIVE measurements within the last X seconds before msg1 transmission for RRC resume/setup request.
· X value is network configured. If network doesn’t provide configuration of X, UE is not required to perform validity check. 
· Candidate values for X: 5s, 10s, 20s, 50s, 100s.
· The reported measurement results satisfy measurement accuracy at the measurement instance.




For the solution based on existing measurement, there’s enhancements for non-EMR UEs, in which non-EMR UEs can reserve the measurement results used for cell reselection/reselection in legacy and indicate to the network, all these are different from the legacy UE behaviour.
What’s more, for both two existing solutions (enhancements on R16 EMR or enhancements for non-EMR UEs), the UE needs to check the validity of the measurements results. The measurement results are considered as valid only when the both two conditions are satisfied: 1) If accuracy requirements are met, the measurement results are valid for IDLE/INACTIVE measurements within the last X seconds before msg1 transmission for RRC resume/setup request; 2) The reported measurement results satisfy measurement accuracy at the measurement instance. This also introduce changes to the UE’s behaviour.
With regarding to the solution based on enhanced measurement, it is a newly introduced function, hence, the new UE behaviour cannot be avoided.
Observation 2: Both Solution based on existing measurement and Solution based on enhanced measurement will change UE’s behaviour, which seems not aligned with the Note 7 of the WID.
As mentioned in Observation 1 that enhancements on IDLE/INACTIVE mode measurements and on UE behavior in IDLE/INACTIVE mode are not in scope of the WI, it’s not clear whether the limitation also applies to the solutions discussed in RAN4. In our opinion, no matter which kind of solution is used to reduce the latency of SCell/SCG setup, the changes on UE’s behavior is necessary, therefore, Note 7 in the WID should be removed.
Proposal 1: It’s proposed to remove Note 7 in the WID for the feasibility of the potential solutions.
In RAN2, SCell/SCG setup delay improvement has been discussed for two meetings. However, the progress in RAN2 is not well [3]:
	Conclusion: RAN2 cannot conclude the eEMR “enhanced measurements” either at current meeting, too many open points, (and late info from RAN4)
Long email discussion starting after plenary conditional on extension, LS out to RAN4 on eEMR “enhanced measurements”




Based on RAN4 [4] and RAN2 discussion, several candidate solutions for measurement configuration are on the table:
· [bookmark: _Hlk152059039][bookmark: _Hlk152001628]Solution 1: 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. 
· Solution 2: NW may specify a target band among candidate bands via system information. 
· Solution 3: UE needs to know measurement configuration for enhanced measurement. Context in existing MeasIdleCarrierNR-r16 can be reused. 
· Solution 4: 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. 
Observation 3: Several candidate solutions for measurement configuration are on the table:
· Solution 1: 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. 
· Solution 2: NW may specify a target band among candidate bands via system information. 
· Solution 3: UE needs to know measurement configuration for enhanced measurement. Context in existing MeasIdleCarrierNR-r16 can be reused. 
· Solution 4: 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. 
As RAN4’s LS mentions, for R18 enhancement to SCell/SCG setup delay, “It is up to RAN2 whether to introduce new measurement configuration or to reuse existing EMR configuration.”, hence, RAN2 should discuss the solution of measurement configuration for the enhanced measurements based on the information provided in the two LSs from RAN4. 
Proposal 2: RAN2 discuss the solutions of measurement configuration for the enhanced measurements based on the information provided in the two LSs from RAN4.
Conclusions
In this contribution, we analyse the improvements for SCell/SCG setup delay, following are the observations and proposals.
Observations:
Observation 1：There’s a limitation to the objective of SCell/SCG setup delay improvement that enhancements on IDLE/INACTIVE mode measurements and on UE behaviour in IDLE/INACTIVE mode are not in scope (Note 7).
Observation 2: Both Solution based on existing measurement and Solution based on enhanced measurement will change UE’s behaviour, which seems not aligned with the Note 7 of the WID.
Observation 3: Several candidate solutions for measurement configuration are on the table:
· Solution 1: 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. 
· Solution 2: NW may specify a target band among candidate bands via system information. 
· Solution 3: UE needs to know measurement configuration for enhanced measurement. Context in existing MeasIdleCarrierNR-r16 can be reused. 
· Solution 4: 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. 
Proposals:
Proposal 1: It’s proposed to remove Note 7 in the WID for the feasibility of the potential solutions.
Proposal 2: RAN2 discuss the solutions of measurement configuration for the enhanced measurements based on the information provided in the two LSs from RAN4.
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