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Regarding TCI state switching for L1/L2-centric inter-cell mobility, RAN1 sent an LS [1] to RAN2, capturing the following agreements.
	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


RAN2 discussed this topic during last meeting, and captured the following agreements and notes [2].
	The term “non-serving cell(s)” seems to cause confusion, and should be changed (to be consistent with the current RAN2 definitions).
RAN2 further study the impact on L1/L2 centric mobility for inter-cell multi-TRP-like model and inter-cell HO-like model.
Chair: while unclear, there seems to be support for: RRC provides the pre-configured configuration of “the candidate cell for L1/L2 centric mobility” (FFS if > 1), and L1/L2 signaling can be used/feasible for the dynamic switching of the pre-configured value.
Chairman: For now, Work on both mTRP and Mobility scenarios. 
Continue by long email discussion, to better understand impact in R2, pave the way for potential high level decisions, and get replies and Q to R1 LS


[bookmark: _GoBack]Before answering detailed questions from RAN1, we think that RAN2 should have a common understanding on the procedures of the so-called L1/L2-centric inter-cell multi-TRP and mobility in Rel-17. In this contribution, we first present our view of the overall procedures, and then discuss the details of several steps.
Discussion
Overall Procedures
When UE switches to another cell, there are usually some configuration changes. Since L1/L2 signals can carry limited information, configurations of additional cell(s) should be provided by RRC messages in advance. L1/L2 signaling can then be used to trigger dynamic switching among the pre-configurations. This was mentioned in RA2#113bis-e chairman’s note, and we believe that at least the concept can be adopted (details can be FFS). 
Proposal 1:	RRC provides the pre-configurations of candidate cell(s) for L1/L2-centric inter-cell mobility, and L1/L2 signaling can be used for dynamic switching among the pre-configurations.
Our view of the overall procedure of L1/L2-centric inter-cell mobility is illustrated in Figure 1. 
[image: ]
Figure 1.	L1/L2-centric inter-cell mobility procedure
The procedure in Figure 1 is briefly explained below:
1. Candidate cell(s) are added by network using RRC reconfiguration, based on e.g. UE measurement report. 
2. UE performs L1 measurements of candidate cell(s), and reports the results to serving cell.
3. Serving cell indicates a TCI state associated with reference signal from selected candidate (target) cell.
4. UE detaches from source cell, and applies the pre-configurations of target cell.
5. UE performs synchronization to target cell.
6. UE monitors PDCCH using TCI state from target cell.
In above illustration we provide a generic procedure applicable for both scenarios. However, there are some potential differences between the two scenarios:
· Change of PCell
· In multi-TRP-like scenario, PCell does not change when UE monitors PDCCH from the additional cell. It operates like carrier aggregation, but the carriers can be intra-frequency. 
· In handover-like scenario, L1/L2 signalling triggers not only TCI state switching, but also PCell change, i.e. UE is handed over to another cell.
· Co-existence of multiple configured cells
· In multi-TRP-like scenario, UE is in the coverage of both cells. Therefore it is possible that UE keeps both cells configured upon receiving the RRC reconfiguration of additional cell, and TCI state indication switches data transmission quickly between the two cells. There may only be one additional cell/TRP. 
· In handover-like scenario, UE may simply apply the configurations of selected candidate cell according to TCI state indication, without keeping the original serving cell configured. This operation resembles that of conditional handover (CHO), but the handover execution is triggered by L1/L2 signalling from the network, instead of UE itself. There can be multiple candidates, as in CHO. 
· Protocol layers
· In multi-TRP-like scenario, the operation is likely to be limited to intra-DU, and thus RRC, PDCP, RLC, and MAC are shared. Separate HARQ entities may be needed (as in carrier aggregation).
· In handover-like scenario, although intra-DU may be considered as baseline, inter-DU operation may be desirable. In this case RLC re-establishment and MAC reset are needed due to protocol stack relocation. We may assume intra-CU (i.e. RRC and PDCP are shared), since inter-CU handover involve RRC responsibility switching and may require legacy RRC-based handover procedure.
Despite the procedural resemblance, the two scenarios actually consider different use cases. Our suggestion is to study the multi-TRP scenario first, based on which we can clarify the inter-cell TCI state switching procedure. Then we can extend the results to handover-like scenario.
Proposal 2:	RAN2 should study multi-TRP-like scenario (not changing PCell) first, and then extend the results to handover-like scenario (changing PCell).
RRC Pre-configuration
As mentioned above, RRC configurations of additional cell(s) need to be provided to UE, so that UE is able to perform inter-cell L1/L2 mobility procedures.
· At least the PCI, i.e. what the UE uses to identify a non-serving cell, must be provided.
· In RRC-based handover, C-RNTI to be used in target cell is carried in the handover command. In L1/L2-centric mobility, if UE is served by another cell, the C-RNTI may be different, and thus the C-RNTI needs to be provided.
· Moreover, lower layer configurations are usually different across cells. 
· Common configurations: Network may not need to provide the whole servingCellConfigCommon as in RRC-based handover, but some SSB configurations (e.g. SSB periodicity) of non-serving cell may be different from that of serving cell. This requires more information from RAN1. 
· Dedicated configurations: TCI states associated with additional cell RS needs to be configured. CSI-RS/SSB resources for CSI report and report configurations in CSI-MeasConfig also need to be provided so that UE can perform L1 reporting for additional cell(s). These configurations are included in dedicated servingCellConfig.
The common configurations for additional cell(s) may not need to be provided if they are the same as the serving cell; whether this possible shall be determined based on further RAN1 input. We suggests that at least the dedicated configurations should be provided for each additional cell, using a servingCellConfig IE.
Proposal 3:	For L1/L2-centric inter-cell mobility, PCI of additional cell and the C-RNTI to be used are provided to UE. 
Proposal 4:	The need of common configurations of additional cells shall be determined based on further RAN1 input.
Proposal 5:	At least a servingCellConfig is provided for each additional cell.
RACH towards Additional Cell
In legacy RRC-based handover, UE performs RACH towards target cell to acquire initial uplink synchronization and uplink grant. After receiving RAR, UE sends handover complete (RRCReconfigurationComplete) message to target cell, and then start data communication with target cell. In contrast, for (L1/L2) intra-cell mobility, there is no RACH procedure, and UE starts receiving PDCCH using target TCI state after a given interval. 
In the L1/L2-centric inter-cell mobility (multi-TRP or handover) procedures, it’s not clear whether RACH towards target cell is performed.
· If RACH can be skipped, we need to discuss how to support such a RACH-less operation. How does UE obtain the timing advance (TA) of additional cell? Can we assume the same TA for the serving and additional cells, or even assume TA=0?
· If RACH is needed, the overall delay of L1/L2-centric mobility procedure may be comparable to that in RRC-based handover procedure, and thus the solution may not perfectly achieve the goal of “facilitate more efficient (lower latency and overhead) DL/UL beam management” described in WID objective.
Nonetheless, RACH is a RAN1 topic, and thus we should ask RAN1 whether UE is expected to perform RACH towards the additional cell in L1/L2-centric inter-cell mobility.
Proposal 6:	Ask RAN1 whether UE is expected to perform RACH towards the additional cell in L1/L2-centric inter-cell mobility.
Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1:	RRC provides the pre-configurations of candidate cell(s) for L1/L2-centric inter-cell mobility, and L1/L2 signaling can be used for dynamic switching among the pre-configurations.
Proposal 2:	RAN2 should study multi-TRP-like scenario (not changing PCell) first, and then extend the results to handover-like scenario (changing PCell).
Proposal 3:	For L1/L2-centric inter-cell mobility, PCI of additional cell and the C-RNTI to be used are provided to UE.
Proposal 4:	The need of common configurations of additional cells shall be determined based on further RAN1 input.
Proposal 5:	At least a servingCellConfig is provided for each additional cell.
Proposal 6:	Ask RAN1 whether UE is expected to perform RACH towards the additional cell in L1/L2-centric inter-cell mobility.
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