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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Work on study item of improvement on FR2 Scell/SCG setup/resume within Rel-18 timeframe. In this contribution we are providing our views on motivation of the study, study scope, other RAN group input baseline, expected study outcome as well as action to move forward.
Discussion
Subtopic # 1 : Study scope from RAN4 requirements aspect
	Objective 7: To study the following, with completion targeted by RAN#98 meeting [RAN4]: [RP-221799]
· The impact of FR2 RRM mobility measurement acquisition and reporting on FR2 SCell/SCG setup/resume delay for a UE connecting from idle/inactive mode. 
· The level of feasible improvement in FR2 SCell/SCG setup delay from defining new UE measurement procedures and RRM core requirements, and whether additional information from the network would help the UE to perform those measurements effectively. The following sequence of events should be assumed.
· The UE initiates and performs improved measurements when it requests RRC connection setup/resume.
· After acquiring those improved measurements, the UE subsequently reports those measurements to the network to support SCell/SCG setup.


The study aiming for understanding the impact of the FR2 RRM mobility measurement acquisition and reporting for Scell/SCG setup/resume delay for a UE connection from idle/inactive mode.
Observation #1
With current busty traffic, the statistics that have been gathered from major operator’s real network measurement of the cdf of idle intervals, we have seen certain trend:
· 50% of the UE stays in idle for around 25-30s
· Over 80% of the UE stays in idle for less than 100s
Observation #2
With current RAN4 specification for minimum requirement on IDLE mode TS38.133 clause 4.2.2.3
[image: ] 
For UE in idle/inactive mode in FR2 for UE to finish 1 carrier inter-frequency measurement it will take up to DRX cycle * (36 x N1 x 1.5) + (4 x N1 x 1.5) = 320*40*8*1,5= 153600ms = 153,6 s ~ 2.5 minutes.
As we notice that this FR2 measurement time can be very long, and it scales linearly with the number of the carriers.
As in comparing the measurement time with the statistic gathered from observation #1, basically the UE can not finish this Idle mode measurement in most of the scenario during Early measurement report being configured.
With current measurement requirements, it is not feasible for the network to use early measurement as input for setup Scell or SCG.
Proposal 1: 	RAN4 shall study the potential FR2 measurement requirements enhancement based on current Early Measurement Procedure defined in Rel-16.

Subtopic # 2 Study scope from RAN2 signalling and procedure aspect
From legacy Rel-16 early measurement procedure, the measurement was indicated with a timer T331 running. 
Observation #1 The value range of the T331 can vary from 10s to 5mins.
As we can seen from previous observation the time for UE to finish the measurement based on the requirement, it will take up to 2.5mins.
This will result in unclear UE behavior when the timer configured finished while measurement is not finished yet. From network point of view, this can cause issues to make decisions about using the measurement results. As can be seen from scenarios 1 and 2 in below figure1 and figure 2.
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To study whether defining new UE measurement procedures and RRM core requirements, and whether additional information from the network would help the UE to perform those measurements effectively was also part of the work item description. 
Also considering the Idle/Inactive mode measurement power saving aspect, the more UE measures during this state, the more power UE will consume which typically this should not be the usual situation in Idle/Inactive.
Proposal 2: 	RAN4 shall study the potential UE measurement enhancement that whether certain additional information or procedure can help UE to measure in a more effective way.
Proposal 3: RAN4 shall also study what potential network/UE procedure can clarify the UE behavior with respect to the T331 timer setup with the support potential from other RAN group eg RAN2
Summary and Conclusion
In this contribution we have provided our views on FR2 scell/SCG setup Resume enhancement. The following proposals are made:
Proposal 1: 	RAN4 shall study the potential FR2 measurement requirements enhancement based on current Early Measurement Procedure defined in Rel-16.
Proposal 2: 	RAN4 shall study the potential UE measurement enhancement that whether certain additional information or procedure can help UE to measure in a more effective way.
Proposal 3: RAN4 shall also study what potential network/UE procedure can clarify the UE behavior with respect to the T331 timer setup with the support potential from other RAN group eg RAN2
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Table 4.2.2.4-1: ToetectNR inter, Tmeasure.NR inter aNd TevawateNR_inter

DRX cycle | Scaling Factor (N1) TaetectNR Intec [S] TmeasureNR Intex [S] TevaluateNR Inter [S]
length [s] FR1 FRoNowt (number of DRX (number of DRX (number of DRX
cycles) cycles) cycles)
0.32 1 8 11.52x N1x 1.5 (36 x 1.28 xN1x 1.5 (4 x N1 5.12xN1x1.5(16 x
N1x 1.5) x 1.5) N1x1.5)
0.64 5 17.92x N1 (28 x N1) 1.28 x N1 (2x N1) 5.12 x N1 (8 x N1T)
1.28 4 32 x N1 (25 x N1) 1.28 x N1 (1 x N1) 6.4 x N1 (5 x N1)
2.56 3 58.88 x N1 (23 x N1) 2.56 x N1 (1 x N1) 7.68 x N1 (3 x N1)
Note 1:

length.

Applies for UE supporting power class 2&38&4. For UE supporting power class 1, N1 = 8 for all DRX cycle
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Figure 1 Early measurement reporting from NR RRC_IDLE
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Figure 2 Early measurement reporting from NR RRC_INACTIVE.





