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1 	Introduction
In last meeting, one LS [1] on TCI state update for L1/L2-centric inter-Cell mobility is sent from RAN1. Our views on the questions in LS are provided in this paper.
2 Discussion
2.1 L1/L2-Centric Inter-cell Mobility
In the Rel-15 and 16, UE performs the inter-Cell handover procedure to update the cell-specific configuration via RRC reconfigurations. However, such RRC reconfiguration is slow and will cause large latency. Besides, for the high mobility UE, the latency will get worse because of frequent handover. To tackle this problem, the L1/L2-centric inter-Cell mobility requirement is discussing in RAN1 to reduce the latency of the inter-Cell handover. 
In the last meeting, RAN1 discussed the support of L1/L2-centric inter-Cell mobility and made the following agreement. 
	Agreement in RAN1 #104-e
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



For the RAN1 agreement, our views on this issue are provided as following.
Resource 
The SSB is the indispensable resource for UE to get information, e.g., timing, frequency and UE Rx beam, for the intra-cell mobility or the inter-cell mobility. In other words, no matter what the scenario is deployed, e.g., inter-cell mobility or intra-cell mobility, UE shall always use SSB to perform the AGC and cell search for non-serving cell. Thus, in our understanding, the SSB is necessary to non-serving cell for L1/L2-centric inter-Cell mobility.
[bookmark: _Ref68103358]Proposal 1: SSB based cell search should be the first step for intra/inter cell mobility with all source RS types.

Timing
In Rel-15 and Rel-16, UE is required to simultaneously receive the signals from different CC within a timing difference which is defined in clause 7.6 in TS.38.133 to avoid the performance degradation. From RAN4 point of view, we suggest the maximum timing difference of the signals reception between serving cell and non-serving cell can be no larger than [CP].
[bookmark: _Ref68103360]Proposal 2: UE is not required to simultaneously receive the signals from serving cell and non-serving cell with the timing difference larger than [CP].

Initial BWP and SSB configuration
As we known, the configuration of initial BWP and SSB may have the similar issue as discussion in DAPS handover. For example, if SSB is not within target cell BWP, UE needs measurement gaps (MG) to perform cell search and fine time tracking for target cell, which would also cause interruption to source cell. In our understanding, it is not beneficial that UE needs to perform measurement via MG for intra-/inter-cell measurement. 
[bookmark: _Ref61450204]Observation 1: For the inter-frequency measurement, the measurement gaps is needed to UE and it may cause the interruption to serving cell.
Similar to DAPS handover, the requirement for intra/inter cell mobility will be complicated if the cases of inter-frequency with/without MG are introduced. Thus, we suggest to only define the intra-frequency without gap for intra/inter cell mobility. 
[bookmark: _Ref68103382]Proposal 3: For the intra/inter cell mobility, only define the requirement for the case of intra-frequency without measurement gaps.
Besides, we suggest to follow the same logic as DAPS handover requirements to define the requirement related to initial BWP and SSB configuration. The DAPS handover requirement defined in clause 6.1.3 in TS 38.133 are provided as follows.
1. The SSB of source cell is completely contained in the active DL BWP of the source cell, and the SSB of target cell is completely contained in the active DL BWP of the target cell,  
2. The initial DL and UL BWP of source cell is confined within the active DL and UL BWP of the source cell respectively, and the initial DL and UL BWP of target cell is confined within the active DL and UL BWP of the target cell respectively. 
[bookmark: _Ref68103383]Proposal 4: For the intra/inter cell mobility, the initial BWP and SSB configuration defined in DAPS handover can be reused.

2.2 Answers to Questions in RAN1 LS
Based on the above discussions, we provide draft answers to questions in the RAN1 LS [1].
	Question 5: In regard of CA issues, RAN1 is discussing 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. Note that one common TCI state ID associated with a non-serving cell, if supported, may be optionally applied for CCs in a band.
1. Are there specific RAN2/4 issues (including higher-layer impact) that need to be considered for deciding between the two alternatives? 


In our understanding, the terms “intra-band CA” and “inter-band CA” may be misunderstanding and we suggest to use terms “intra-band” and “inter-band” to describe the relation between serving cell and non-serving cell in or not in the same band. Besides, we also provide the possible scenarios of the inter/intra-cell mobility as Fig.1.

[image: ]
Fig.1 four scenarios for intra/inter cell mobility: (a) intra-band intra-frequency, (b) intra-band inter-frequency, (c) inter-band intra-frequency and (d) inter-band inter-frequency

For the question, we think both intra-band and inter-band scenario may be supported to UE. As we known, it is similar to the requirement for common beam and independent beam, i.e., up to network deployment to indicate UE which beam type should be chosen for signals reception/transmission.
[bookmark: _Ref68103384]Proposal 5: Both intra-band and inter-band can be supported to UE for signals reception/transmission, i.e., up to network deployment, given that reception/transmission is conducted with the same intra-frequency with UE serving cell.

	Question 6: In regard of inter-frequency issues, from RAN2/4 perspective, what would be the higher-layer and RRM impact assuming inter-frequency scenarios as opposed to intra-frequency scenarios? For intra-frequency scenario, it is assumed that SSBs of non-serving cells have the same center frequency and SCS as the SSBs of the serving cell.
· Note: RAN1 has agreed to support intra-frequency scenarios, whereas the support for inter-frequency scenarios is still for further study.


As the discussion of the initial BWP and SSB configuration in clause 2.1 in this paper, for the inter-frequency scenario, the measurement gaps (MG) shall be considered. However, according to Observation 1, it is not beneficial that UE needs MG to perform cell search and fine time tracking for non-serving cell (inter-frequency) because it may cause interruption to serving cell.  Besides, the SSB and initial BWP configurations, e.g., position in frequency domain and BWP bandwidth, between serving cell and non-serving cell (inter-frequency) may also make the discussion complicated. As a result, we suggest that no need to introduce the inter-frequency scenario for inter-cell mobility.
[bookmark: _Ref68103385]Proposal 6: No need to introduce the inter-frequency scenario for intra-/inter-cell mobility.

3 Summary
In this paper, the discussion of L1/L2-centric inter-Cell mobility is provided. We have the following proposal:
Proposal 1: SSB based cell search should be the first step for intra/inter cell mobility with all source RS types.
Proposal 2: UE is not required to simultaneously receive the signals from serving cell and non-serving cell with the timing difference larger than [CP].
Observation 1: For the inter-frequency measurement, the measurement gaps is needed to UE and it may cause the interruption to serving cell.
Proposal 3: For the intra/inter cell mobility, only define the requirement for the case of intra-frequency without measurement gaps.
Proposal 4: For the intra/inter cell mobility, the initial BWP and SSB configuration defined in DAPS handover can be reused.
Proposal 5: Both intra-band and inter-band can be supported to UE for signals reception/transmission, i.e., up to network deployment
Proposal 6: No need to introduce the inter-frequency scenario for intra-/inter-cell mobility.
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