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1. Introduction
A new R18 work item [1] has been approved to enhance NR mobility:
	4.1	Objective of SI or Core part WI or Testing part WI
The detailed objective of this work item are:

1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized

2. To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:
· To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]
Note 4: A harmonized RRC modelling approach for objectives 1 and 2 could be considered to minimize the workload in RAN2.

3. To specify CHO including target MCG and target SCG [RAN3, RAN2]. 
Note 5: This is already being targeted for Rel-17, so this objective will be reviewed at RAN#97-e.

4. To specify CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC [RAN3, RAN2]
· CHO including target MCG and target SCG is used as the baseline

5. To specify RRM core requirements for the following, as necessary [RAN4]:
· L1/L2-based inter-cell mobility
· Enhanced CHO configurations addressed by this WI

6. To specify RF requirements to cover inter-frequency L1/L2-based mobility, as necessary [RAN4].

7. 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.



According to the WID, RAN4 is assigned to study feasibility of RRM measurement during connection setup. In this contribution, we provide initial discussion on objective 7.
2. Discussion
According to description in objective 7, UE initiates and performs new measurement procedure when it requests RRC connection setup/resume. There is a similar procedure called ‘EMR’ in 3GPP, which was introduced in R16. In EMR procedure, UE performs RRM measurement after it enters idle/inactive mode before timer T331 expires. When returning to connected mode, UE reports the measurement result. 
The new ob.7 can be considered as a complementary solution to EMR. The key difference is that EMR measurement is done after UE leaves connected mode and enters idle/inactive, while in ob.7 measurement is done during connection setup. During RRC connection setup, there are several options on measurement window starting point:
· Option 1: after/during successful paging reception (before RACH)
· Option 2: after first RACH preamble transmission (Msg 1)
· Option 3: after successful RAR reception (Msg 2)
· Option 4: after successful RRC connection request transmission (Msg3)
· Option 5: after successful connection setup reception
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Note that the whole RRC connection setup procedure may only take less than 100ms, which is much less than a complete measurement period in FR2, especially when cell identification is needed. If UE is configured to perform such measurement on multiple carriers, the measurement latency would be further increased. Therefore, even if UE starts measurement after successful paging reception, the gain is quite limited. 
[bookmark: _Ref110691849]Observation 1: RRC connection setup latency is much shorter than cell identification/measurement period in FR2.
One of the potential solutions to reduce measurement latency is to let UE perform quick measurement, such as one-shot measurement, instead of legacy L3 measurement. However, the downside of this is degradation of measurement accuracy. If the measurement report is inaccurate, network may not be able to rely on the measurement report to configure CA/DC.
[bookmark: _Ref110691853]Observation 2: using fewer measurement samples can reduce measurement latency. However, measurement accuracy cannot be guaranteed. Therefore, network may not be able to rely on measurement result to configure CA/DC. 
Another potential solution is to extend T331 to keep UE performing measurement in IDLE/INACTIVE mode. However, this would increase UE power consumption significantly. We assume this has already been discussed when RAN2 made decision on T331 range.
Overall, we observed very limited gain based on above approaches. More study is necessary before RAN4 confirms the feasibility of the new procedure. 
[bookmark: _Ref110691858]Proposal 1: further study is needed before RAN4 confirms the feasibility of early measurement during connection setup


3. Conclusion
In this contribution, we provide initial discussion on objective 7 in R18 further NR mobility enhancement: improvement on FR2 SCell/SCG setup/resume. After discussion, the following conclusions are provided:
Observation 1: RRC connection setup latency is much shorter than cell identification/measurement period in FR2.
Observation 2: using fewer measurement samples can reduce measurement latency. However, measurement accuracy cannot be guaranteed. Therefore, network may not be able to rely on measurement result to configure CA/DC.
Proposal 1: further study is needed before RAN4 confirms the feasibility of early measurement during connection setup.
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