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Introduction
In RAN#94 meeting, the objectives for further NR mobility enhancements were approved [1], which includes the following objectives related to L1 enhancements for inter-cell beam management and timing advance management as:
	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


In this contribution, we discuss potential enhancements on inter-cell beam management for mobility based on L1/L2 measurement/reporting.
1. Discussion
In Rel-17 feMIMO WI, inter-cell beam management (BM) including beam measurement/reporting and beam indication was introduced based on unified TCI framework where the inter-cell BM allows UE to utilize SSBs from a serving cell with different PCID as QCL source for beam indication/update. However, in this case, the serving cell does not change and it has a limitation on UE mobility support and it leads that an RRC-based handover (HO) is inevitable once the UE moves out of serving cell coverage. In current NR system, gNB can determine whether to operate handover for UE to change the serving cell based on the measurement reporting from the UE and the HO procedure is shown in Figure 1 below.
[image: ]
Figure 1. Legacy signaling procedure for HO between gNB and UE

RRC reconfiguration (measurement) is for a new measurement target and related settings for HO to the UE while the UE is in the ‘connected’ mode. In this configuration, ReportConfigNR can be included where the IE specifies criteria for triggering of an NR measurement reporting events as below.
	 ReportConfigNR (TS38.331, clause 6.3.2)
The IE ReportConfigNR specifies criteria for triggering of an NR measurement reporting event or of a CHO or CPC event. For events labelled AN with N equal to 1, 2 and so on, measurement reporting events and CHO or CPC events are based on cell measurement results, which can either be derived based on SS/PBCH block or CSI-RS.
Event A1:	Serving becomes better than absolute threshold;
Event A2:	Serving becomes worse than absolute threshold;
Event A3:	Neighbour becomes amount of offset better than PCell/PSCell;
Event A4:	Neighbour becomes better than absolute threshold;
Event A5:	PCell/PSCell becomes worse than absolute threshold1 AND Neighbour/SCell becomes better than another absolute threshold2;
Event A6:	Neighbour becomes amount of offset better than SCell;
CondEvent A3: Conditional reconfiguration candidate becomes amount of offset better than PCell/PSCell;
CondEvent A5: PCell/PSCell becomes worse than absolute threshold1 AND Conditional reconfiguration candidate becomes better than another absolute threshold2;
For event I1, measurement reporting event is based on CLI measurement results, which can either be derived based on SRS-RSRP or CLI-RSSI.
Event I1:	Interference becomes higher than absolute threshold.


According to the setting and reporting criterion, the UE may perform an operation of reporting a RRM measurement value which is managed by L3, as shown in measurement reporting in Figure 1. Based on this, gNB gives the UE a HO command. 
Regarding L1 reporting for inter-cell operation, event-based reporting analogous to L3 measurement and reporting procedure would be efficient since beam report for non-serving cell would not always needed. For this L1 reporting, the defined triggering condition(s) based on the cell quality for measurement reporting can be replaced with the condition(s) based on L1 beam quality, e.g. for modified (beam quality based) Event A3 triggering in ReportConfigNR. When the event is occurred, serving cell beam report could be replaced by non-serving cell beam report or non-serving cell beam report can be added into the serving cell report. In case of conventional HO with L3 based reporting, it causes the signaling overhead/latency problem compared to L1 based reporting. 

[bookmark: _GoBack]Proposal: Consider event-driven L1-based beam reporting for non-serving cells and study how to extend conventional L3 criteria for triggering of an NR measurement reporting event for L1-based beam reporting.

Conclusion
In this contribution, we have discussed the potential enhancements on inter-cell beam management for mobility based on L1/L2 measurement/reporting. Based on the discussions above, following proposal is given as:
Proposal: Consider event-driven L1-based beam reporting for non-serving cells and study how to extend conventional L3 criteria for triggering of an NR measurement reporting event for L1-based beam reporting.
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