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1. Introduction

In RAN #96 meeting, the revised WID on further NR mobility enhancements was approved [1]. One of the objectives is about FR2 SCell/SCG setup/resume, the details are duplicated as following:
	To study the following, with completion targeted by RAN#98 meeting [RAN4]:

· 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.


In last meeting, there is discussion on FR2 SCell/SCG setup/resume, and a WF was approved [2]. This contribution provides discussion on this topic.

2. Discussion 
In Rel-16, EMR (Early Measurement Report) was introduced. The motivation of EMR is to reduce delay setting up MR-DC and/or CA by perfoming measurement on inter-frequency CA and DC candidate frequencies/cells and E-UTRAN inter-RAT DC candidate frequencies/cells in idle mode and/or inactive mode.
The objective on FR2 SCell/SCG setup/resume in Rel-18 is more like an enhancement on Rel-16 EMR. According to RAN2 spec, the Idle mode measurements are performed when timer T331 is running. It is up to UE implementation whether to continue idle/inactive measurements after T331 has expired or stopped. The start of T331 is upon receiving RRCRelease message with measIdleDuration. The measurement results are reported during RRCResume or after UE in connected mode. The possible scenario is that after T331 has expired or stopped, there may be a long time before UE peform RRC resume/setup. As a result, the reported measurement results may be out of date, especially for FR2. Radio conditions may change rapidly in FR2, which means for FR2 deployment idle mode measurement reported in connected mode may indicate wrong cell to be used for SCell/SCG setup/resume

To slove above issues, in Rel-18, further improvement in FR2 SCell/SCG setup delay from defining new UE measurement procedures and RRM core requirements are proposed and RAN4 is tasked to study the impact.
UE perform CA/DC measurement during RRC connection setup/resume, one impact it that it will extend the RRC connection setup/resume delay. However, when UE requests RRC connection setup/resume (no matter MT originating call or MO originating call), it is expected that UE could switch to connected mode as soon as possible, which means that RRC connection setup/resume is expected to be completed quickly. From this point of view, it is not expected to improve FR2 SCell/SCG setup delay at the expense of prolonging RRC connection setup/resume delay. The impact on RRC connection setup/resume procedure need to be considered for the feasibility study.
Proposal 1: The impact on RRC connection setup/resume procedure need to be considered for the feasibility study. It is not expected to improve FR2 SCell/SCG setup delay at the expense of prolonging RRC connection setup/resume delay.

To avoid the impact on RRC connection setup/resume procedure, instead of performing CA/DC measurement during RRC connection setup/resume, one possible way is that UE perform CA/DC measurement closely before RRC connection setup/resume. In detail, for MT originating call, “closely before RRC connection setup/resume” means that the measurement is performed during the period between paging reception and UE send RRCResumeRequest/ RRCSetupRequest. For MO originating call, “closely before RRC connection setup/resume” means that the measurement is performed after upper layers request establishment of an RRC connection and before UE send RRCResumeRequest/ RRCSetupRequest. It is observed that the time duration may be very short for the CA/DC measurement, we are open for solutions to improve the measurement delay. Anyway, the motivation of “closely before RRC connection setup/resume” is to avoid the impact on RRC connection setup/resume procedure and can also guarantee that the measurement results are valid when they are reported.
Proposal 2: in order to avoid the impact on RRC connection setup/resume procedure, it is proposed to consider that UE perform CA/DC measurement closely before RRC connection setup/resume.
· For MT originating call, the measurement is performed during the period between paging reception and UE send RRCResumeRequest/ RRCSetupRequest.

· For MO originating call, the measurement is performed after upper layers request establishment of an RRC connection and before UE send RRCResumeRequest/ RRCSetupRequest.

Another way to avoid the impact on RRC connection setup/resume procedure is about UE RF architecture. Since the motivation is to enable fast SCG/Scell setup/resume, multiple RF chain is expected. However, during Idle mode/inactive mode, we are not sure the number of RF chains in use. If two RF chains are used, one RF chain is used for SCG/Scell setup/resume, while the other RF chain is used for CA/DC measurement. In this way, performing measurement will not have impact on RRC connection setup/resume procedure. On the other hand, if only one RF chain is used from power saving point of view, it is inevitable that performing measurement will have impact on RRC connection setup/resume procedure. It is proposed to discuss the UE RF architeure if CA/DC measurement is performed during RRC connection setup/resume.
Proposal 3: it is proposed to consider two active RF chains. One RF chain is used for SCG/Scell setup/resume, while the other RF chain is used for CA/DC measurement. In this way, CA/DC measurement and RRC connection setup/resume are performed independently, performing measurement will not have impact on RRC connection setup/resume procedure.

The existing CA/DC measurement delay requirements are duplicated as following Table 1. Taking 0.32s DRX cycle as an example, the total delay (T_detect plus T_SSB index) could be 215.24s, which seems too long if the measurement is performed during RRC connection setup/resume. In last meeting, it was agreed that RRC connection setup/resume delay is very short for improvement on FR2 Scell/SCG setup delay. It is necessary to enhance the CA/DC measurement delay.

Table 4.2.2.4-1: Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter (existing inter-f CA/DC measurement delay)

	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter [s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x 1.5 (36 x N1 x 1.5)
	1.28 x N1 x 1.5 (4 x N1 x 1.5)
	5.12 x N1 x 1.5 (16 x N1 x 1.5)

	0.64
	
	5
	17.92x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	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:
Applies for UE supporting power class 2&3&4. For UE supporting power class 1 or 5, N1 = 8 for all DRX cycle length.


Observation 1: the existing CA/DC measurement delay requirements are so long that it is not suitable for the measurement performed during RRC connection setup/resume
For enhancment on CA/DC measurement delay, since the measurement results will be reported and will be used for SCell/SCG setup, the measurement accuracy need to be guanranteed. It is not expected to shorten the measurement delay at the expense of relaxed accuracy.
Proposal 4: since RRC connection setup/resume delay is very short for CA/DC measurement, it is proposed to study the reduction of measurement delay.
As for how to perform the enhancement, the method introduced in Rel-17 can be used as baseline. For example, the number of samples and the scaling factor (N1) can be reduced, as we did for Rel-17 FR2 HST or positioning. For FR2 HST, the value of scaling factor is 2 or 6 pending on the different deployment. For Rel-17 positioning, the candidate Rx beam sweep numbers for reduced Rx beam sweeping factor (<8) are {1, 2, 4, 6}.
Proposal 5: it is proposed to reduce the number of samples and/or the scaling factor (N1), and the sample number and/or Rx beam sweeping factor of R17 HST FR2 or R17 positioning can be used as baseline.
3. Conclusion
This contribution provides discussion on FR2 SCell/SCG setup/resume. The proposals are:
Proposal 1: The impact on RRC connection setup/resume procedure need to be considered for the feasibility study. It is not expected to improve FR2 SCell/SCG setup delay at the expense of prolonging RRC connection setup/resume delay.

Proposal 2: in order to avoid the impact on RRC connection setup/resume procedure, it is proposed to consider that UE perform CA/DC measurement closely before RRC connection setup/resume.

· For MT originating call, the measurement is performed during the period between paging reception and UE send RRCResumeRequest/ RRCSetupRequest.

· For MO originating call, the measurement is performed after upper layers request establishment of an RRC connection and before UE send RRCResumeRequest/ RRCSetupRequest.

Proposal 3: it is proposed to consider two active RF chains. One RF chain is used for SCG/Scell setup/resume, while the other RF chain is used for CA/DC measurement. In this way, CA/DC measurement and RRC connection setup/resume are performed independently, performing measurement will not have impact on RRC connection setup/resume procedure.

Proposal 4: since RRC connection setup/resume delay is very short for CA/DC measurement, it is proposed to study the reduction of measurement delay.
Proposal 5: it is proposed to reduce the number of samples and/or the scaling factor (N1), and the sample number and/or Rx beam sweeping factor of R17 HST FR2 or R17 positioning can be used as baseline.
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