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1. Introduction
According to the WID of FeMIMO [1], TCI state update for L1/L2-centric inter-cell mobility is specified as an objective to enhance the multi-beam operation.
1. Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1: 
a. Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management to support higher intra- and L1/L2-centric inter-cell mobility and/or a larger number of configured TCI states:
i. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA
ii. Unified TCI framework for DL and UL beam indication
iii. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
b. Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection 

As a result of the discussion of these objectives, RAN1 made following agreements and sent LS [2] to RAN2 including some questions regarding the TCI state update (beam indication) for DL reception from and UL transmission to non-serving cell(s) – at least on UE-dedicated PDSCH, PDCCH, PUSCH, and PUCCH.

Agreement
On Rel.17 enhancements for L1/L2-centric inter-cell mobility, 
· Discuss whether to support at least the source RS types already agreed for intra-cell mobility for the purpose of referencing to non-serving cell(s). Note: This implies the following source RS(s): 
· CSI-RS for BM configured for non-serving cell(s) for DL QCL and UL TX spatial references
· CSI-RS for tracking (TRS) configured for non-serving cell(s) for DL QCL and UL TX spatial references
· SSB configured for non-serving cell(s) for UL TX spatial references
· SRS for BM configured for non-serving cell(s) for UL TX spatial references
· FFS: whether to support CSI-RS for mobility 
· FFS: whether to support other source RS(s) potentially agreed later for intra-cell mobility
· FFS: whether to support CSI-RS for BM and tracking configured for non-serving cell(s) and without non-serving cell SSB as QCL-TypeD source
· Send an LS to RAN2 on TCI state update (beam indication) using source RS configured for non-serving cell(s) for DL reception and UL transmission. The following topics are considered for the LS: 
· RRC configuration issues
· Serving cell issues
· C-RNTI issues
· Issues related to CU-DU split
· Inter-band CA issues
· Inter-frequency issues

In this paper, we we focus on the L1/L2-centric inter-cell mobility issues in RAN2 perspectives.
2. Discussion
2.1	Introduction
In Rel-15/16, beam management in case of handover (espetially from serving cell to non-serving cell) requires time delay due to the sequential procedure to complete the beam managements:
1. Handover procedures to acquire/update cell-specific parameters associated with another cell 
1. Beam management procedures to switch the Tx/Rx beams associated with another cell (i.e. beam configuration for target cell can be configured during/after HO completion)
1. Beam measurement/reporting based on the RRC configurations
1. TCI state activation by MAC CE or DCI (for beam management)

In other words, L1 measurements are supported only for serving cells (i.e. they are not supported for non-serving cells). For non-serving cells, L3 measurement and reporting is supported and beams configured for L3 measurements can also be included in measurement report.
In Rel-17, we think that RAN1 intend to support:
1. UE receives from serving cell, configuration of SSBs/CSI-RSs of non serving cell for beam measurement.
2. UE performs beam measurement and report to serving cell.
3. Based on the above reports, TCI state of non-serving cell is activated from the serving cell (by L1/L2 signaling). 
4. Prior to and upon activation of TCI state of non-serving cell, actions performed by UE are unclear and needs discussion.
· UE starts receiving UE-dedicated PDSCH, PDCCH from non serving cell
· UE starts transmitting UE-dedicated PUSCH, and PUCCH to non serving cell

According to the RAN1 LS [2], RAN1 already agreed to introduce the TCI state update (beam indication) using source RS configured for non-serving cell(s) to enable inter-cell beam switching before HO indication.
Based on the intended scenario which is summarized above, RAN2 needs to consider further issues as RAN1 provided (e.g. serving cell issues, RRC configuration issues, C-RNTI issues, issues related to CU-DU split, inter-band CA issues, inter-frequency issues).
2.2	RAN2 impacts on L1/L2-centric inter-cell mobility
From our understanding, UE measures reference signals corresponding to beams for non-serving cells, if the signal quality of that RS (beam) of the non-serving cell is better than those of the serving cell, the network can indicate to the UE to start using the beam corresponding to the non-serving cell. This is just a beam switch, where the new beam happens to be on the non-serving cell and UE needs to know the configurations for dedicated channels e.g. configuration for PUCCH/PUSCH/PDCCH/PDSCH. However, the UE continues to receive the common channels of the serving cell. The common channels of the serving cell are sent using the beams of the serving cell. The beams of serving cell have lower quality, this is why the UE switched to a beam of a non-serving cell for the dedicated channels.
In short, UE has to support DL/UL reception/transmission from serving cell as well as non-serving cell and UE is connected to the serving cell. For PUCCH/PUSCH/PDCCH/PDSCH on non-serving cell, UE needs to know the corresponding configuration (BWP, physical channel configuration, CG configurations, etc.). How and when are these signaled to UE would be depend on the scenario, using the pre-configured candidate cells from the serving cell is the one way if L3 handover is not intended scenario. If we assume the specific scenario (e.g. intra-DU case), the same configuration would be applied to non-serving cells by implementation, then no additional configuration is needed.
Observation 1: UE needs to know the UE-dedicated PDSCH, PDCCH, PUSCH, and PUCCH configuration for non-serving cell to support L1/L2 centric inter-cell mobility.
For system information reception for the non-serving cell, it is also depended on the scenario. It seems the common configurations (e.g. RACH configuration) included in MIB/SIB values change upon inter PCI/TRP change in general, so configuration of the common configurations from the non-serving cell is required to start transmitting RACH based on that configuration. However, it can be possible all common configurations are same in case of intra-DU case then UE can still use the MIB/SIB in the source cell.
In general, C-RNTI would be different between serving cells to identify each cell so RRC (pre-)configuration is used to assign the C-RNTI for each cell. but it can be also possible to assign the same C-RNTI value by implementation for some cases (e.g. intra-DU case). 
Observation 2: UE needs to know the common channel configuration (e.g. system information, RACH configuration, C-RNTI, etc) for non-serving cell to support L1/L2 centric inter-cell mobility.
We think it would be the general approach to support this L1/L2-centric inter-cell mobility feature for many deployment scenarios than only apply to the limited scenario (e.g. intra-DU case only). In regard of CU-DU split, following scenarios can be considered:
· Intra-DU deployment 
· Inter-DU deployment, and each DU is implemented by same gNB vendor.
· Inter-DU deployment , but each DU is implemented by different gNB vendors.
· CU of non-serving cell is different from the CU of the serving cell.

Except for the intra-DU deployment above, it seems the network inter-operability issues across different gNB vendors for real deployment scenarios are foreseen (e.g. inter-node RRC signaling/F1/F2 interface) to share the configuration for non-serving cell.
Observation 3: Except for the intra-DU deployment, RAN2 expects the network inter-operability issues across different gNB vendors for real deployment scenarios (i.e. inter-node RRC signaling/F1/F2 interface are required) to support L1/L2 centric inter-cell mobility.
RAN1 asked whether the operation is supported only for intra-band CA scenario (i.e. UE is configured to operate with serving and non-serving cells that belong to the same frequency band) or for both intra-band CA and inter-band CA scenarios. Moreover, how to support inter-frequency case is also asked. 
However, it is not clear what RAN1 intended to get the answer from the RAN2, signalling support would be possible from the RAN2 perspective but the actual functionality may be determined by RAN1/RAN4 from our understading.
Proposal: RAN2 send Reply LS to RAN1 including the RAN2 understanding on L1/L2 centric inter-cell mobility issues.
3. Conclusion
In this contribution, we propose below proposals:
Observation 1: UE needs to know the UE-dedicated PDSCH, PDCCH, PUSCH, and PUCCH configuration for non-serving cell to support L1/L2 centric inter-cell mobility.
Observation 2: UE needs to know the common channel configuration (e.g. system information, RACH configuration, C-RNTI, etc) for non-serving cell to support L1/L2 centric inter-cell mobility.
Observation 3: Except for the intra-DU deployment, RAN2 expects the network inter-operability issues across different gNB vendors for real deployment scenarios (i.e. inter-node RRC signaling/F1/F2 interface are required) to support L1/L2 centric inter-cell mobility.
Proposal: RAN2 send Reply LS to RAN1 including the RAN2 understanding on L1/L2 centric inter-cell mobility issues.
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