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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.





In this contribution, we provide some initial thinking on RAN4 related objectives other than objective 7. Objective 7 has been captured in our companion contribution under agenda 11.16.2.
2. Discussion
The first objective is support L1/L2 mobility with intention to reduce mobility latency. Typically, RAN4 requirements can be discussed once the procedure design becomes stable. At current stage, RAN4 can study feasibility of the new procedure. Even though RAN2 is the leading group in this work item, RAN4 study outcome can facilitate scenario discussion.
[bookmark: _Ref110782909]Proposal 1: at current stage, RAN4 shall focus on feasibility study for L1/L2 based inter-cell mobility.
Existing handover relies on UE L3 measurement report in typical scenario. Based UE measurement report, network can trigger handover when necessary. To support L1/L2 based inter-cell mobility, there are several options. One simple solution is still based on UE L3 measurement report, network triggers inter-cell mobility via L1/L2 command. In this solution, RAN4 only needs to define inter-cell mobility latency, e.g. from L1/L2 command to mobility complete (such RACH or UL transmission in target cell), and corresponding interruption requirements. 
Another possible solution is based on UE L1 measurement, network triggers L1/L2 inter-cell mobility via L1/L2 command. In this solution, UE needs to perform inter-cell beam management, including L1 measurement and reporting, and beam indication. Even though there are some existing requirements we can mimic in R16/17 MIMO work item, there are still some additional aspects which need to be further discussed. For instance, it is explicitly captured in the WID that following scenarios need to be considered:
· 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
Note that some scenarios were not considered in R16/17 MIMO scope, e.g. inter-frequency, non-synchronized scenario and so on.
To support inter-frequency inter-cell beam management, UE may need to use another RF chain so that UE can continue Rx/Tx on the serving cell. Otherwise, a gap is needed to allow UE perform RF tuning/retuning. As baseline design, RAN4 should not assume there is always a spare RF chain for UE to perform inter-frequency inter-cell beam management.
[bookmark: _Ref110782913]Proposal 2: depending on working group, if UE needs to perform L1 measurement on inter-frequency neighbour cells, a measurement gap shall be configured. RAN4 needs to discuss feasibility of measurement gap based L1 measurement.
Another point we would like to highlight is about simultaneous Rx/Tx during inter-cell mobility procedure. This part is not mentioned in the WID. However, this has significant impact on procedure design, especially from UE complexity perspective. Correspondingly, RAN4 requirements would be different if simultaneous Rx/Tx needs to be supported. On necessity of simultaneous Rx/Tx in this work item, we don’t think this is necessary. At least it should not be the baseline assumption for UE to support L1/L2 inter-cell mobility. The key reason is we already have similar procedure, i.e. DAPS handover which was introduced in R16. According to DAPS handover design the interruption is very limited. In legacy handover, long handover latency means long interruption on business. However, in DAPS handover, data transmission and reception are still allowed during handover delay. Therefore, reducing latency in the handover procedure wherein UE can still perform data transmission/reception it not that attractive. In other word, no need to consider L1/L2 based DAPS handover.
[bookmark: _Ref110782934]Observation 1: L1/L2 based DAPS handover cannot bring significant gain on top of existing RRC based DAPS handover.
[bookmark: _Ref110782919]Proposal 3: simultaneous Rx/Tx with both source cell and target cell is not considered in L1/L2 based inter-cell mobility. At least not as baseline assumption for UE to support this feature.

The second objective to support selective activation of multiple cell groups
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.
Literally, UE can be configured with multiple candidate SCGs according to objective 2. We assume there is only one active SCG. Network can selectively active one of the candidate SCGs. However, it is unclear to us whether other SCGs are considered as neighbor cells or deactivated SCG. Note that RRM requirements for deactivated SCG are different from that of neighbor cells. For instance, CSSF for deactivated PSCC is designed differently from that of neighbor cells. If other SCGs are considered as deactivated SCGs, then RAN4 needs to revisit existing CSSF design for deactivated PSCC since existing requirements were derived based on the assumption that there is only one PSCell. There could be several options to address this issue, e.g. equal splitting existing CSSF among all candidate PSCCs, i.e. all candidate PSCells share the 50% of the second searchers. Besides, UE can be configured with RLM/BFD on deactivated SCG according to R17 design. If other candidate SCGs are considered as deactivated SCGs, UE may be configured with RLM/BFD on multiple deactivated SCGs. Correspondingly, RAN4 needs to discuss and develop requirements for that. For instance, whether RLM/BFD on multiple deactivated PSCell are performed simultaneously, whether scaling factor is needed in existing requirement of RLM/BFD on deactivated PSCell to achieve UE power saving and so on. All of this can be discussed once RAN2 concludes the procedure.
[bookmark: _Ref110782941]Observation 2: whether candidate SCGs are considered as neighbor cells or deactivated SCGs has impact on RAN4 requirements.
The sub-bullet under objective 2 mentions subsequent cell group change without reconfiguration and re-initiation of CPC/CPA. To our understanding, UE shall keep measuring candidate cells to evaluate CPC/CPA events even after successful cell group change. Most of the existing CPC/CPA requirements in RAN4 can be reused. Maybe some clarification/change on CPC/CPA procedure starting point is needed.
[bookmark: _Ref110782945]Observation 3: most of the existing CPC/CPA requirements in RAN4 can be reused to support subsequent cell group change. Some clarification/change on CPC/CPA starting point may be needed.
[bookmark: _Ref110782923]Proposal 4: RAN4 shall wait for RAN2 input on procedure design of selective SCG activation and subsequent cell group change to further discuss RAN4 impact.

3. Conclusion
In this contribution, we provide initial discussion on R18 NR further mobility enhancement with focus on L1/L2 inter-cell mobility and selective SCG activation and subsequent cell group change. After discussion the following conclusions are provided:
Proposal 1: at current stage, RAN4 shall focus on feasibility study for L1/L2 based inter-cell mobility.
Proposal 2: depending on working group, if UE needs to perform L1 measurement on inter-frequency neighbour cells, a measurement gap shall be configured. RAN4 needs to discuss feasibility of measurement gap based L1 measurement.
Observation 1: L1/L2 based DAPS handover cannot bring significant gain on top of existing RRC based DAPS handover.
Proposal 3: simultaneous Rx/Tx with both source cell and target cell is not considered in L1/L2 based inter-cell mobility. At least not as baseline assumption for UE to support this feature.
Observation 2: whether candidate SCGs are considered as neighbor cells or deactivated SCGs has impact on RAN4 requirements.
Observation 3: most of the existing CPC/CPA requirements in RAN4 can be reused to support subsequent cell group change. Some clarification/change on CPC/CPA starting point may be needed.
Proposal 4: RAN4 shall wait for RAN2 input on procedure design of selective SCG activation and subsequent cell group change to further discuss RAN4 impact.

4. References
[1] RP-221018, New WID: Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps, MediaTek Inc, Intel Corporation


