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1. Introduction 
RAN4 has received an LS from RAN1 on TCI State Update for L1/L2-Centric Inter-Cell Mobility [1]. In this contribution we discuss the questions raised by RAN1 and propose replies to those. The draft LS reply is provided in the Appendix.
2. Discussion
RAN1 discussed the support of L1/L2-centric inter-cell mobility and made the following agreement.  
	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




RAN1 seeks input from RAN4 on inter-band CA and inter-frequency issues in the context of L1/L2-centric inter-cell mobility and inter-cell multi-TRP operations.
	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? 




Observation #1: From RAN4 viewpoint we don’t see a restriction in supporting the operation in inter-band CA. 

[Proposed Response]
From RAN4 viewpoint we don’t see a restriction in supporting L1/L2-centric inter-cell mobility and inter-cell multi-TRP operations in inter-band CA.

	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.




In RAN1 there is agreement that inter-cell multi-TRP operation is only within the same active BWP, hence this question is applicable to L1/L2-centric inter-cell mobility alone. In order to support L1/L2-centric inter-cell mobility, there has been an agreement in RAN1 to configure neighbour cell L1-RSRP measurements. In order to support such measurements for inter-frequency operation, a measurement gap would need to be configured. With a measurement gap configured for inter-frequency neighbor cell measurements, our understanding is that the operation can be supported for inter-frequency scenario.
Observation #2: With measurement gaps configured for inter-frequency L1-RSRP measurements, L1/L2-centric inter-cell mobility can be supported for inter-frequency scenario.
In case L1/L2-centric inter-cell mobility is supported for inter-frequency operation, the TCI state switching delay would need to consider an active BWP switch delay, resulting in a longer switching delay. 
Observation #3: A longer TCI state switching delay would need to be considered if inter-frequency scenario is considered for L1/L2-centric inter-cell mobility.
Also, we would like to understand the deployment need for inter-frequency L1/L2-centric inter-cell mobility from operator’s viewpoint. Inter-frequency L1/L2-centric inter-cell mobility should be considered only if there is a deployment need.
Proposal #1: Discuss further the deployment need for inter-frequency scenario for L1/L2-centric inter-cell mobility.
[Proposed Response]
With the assumption that there is deployment need for inter-frequency scenarios for L1/L2-centric inter-cell mobility, from RRM perspective the following aspects need to be considered to support it:
· Configuration of measurement gap to support L1-RSRP measurements on neighbor cell
· Additional delay for TCI state switch for inter-frequency scenario involving active BWP switch

3. Conclusion
In this contribution we discuss the response to RAN1 LS on TCI State Update for L1/L2-Centric Inter-Cell Mobility. The proposed response to RAN1 is presented and also the draft LS reply is captured in the Appendix.
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1. Overall Description:
RAN4 thanks RAN1 for their enquiry on the topic of TCI State Update for L1/L2-Centric Inter-Cell Mobility and would like to provide the below responses to the questions asked. 
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? 
[RAN4] From RAN4 viewpoint we don’t see a restriction in supporting L1/L2-centric inter-cell mobility and inter-cell multi-TRP operations in inter-band CA.


Question 2: 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.
[RAN4] With the assumption that there is deployment need for inter-frequency scenarios for L1/L2-centric inter-cell mobility, from RRM perspective the following aspects need to be considered to support it:
· Configuration of measurement gap to support L1-RSRP measurements on neighbor cell
· Additional delay for TCI state switch for inter-frequency scenario involving active BWP switch



2. To RAN WG1 group. 
ACTION: RAN4 requests RAN1 to take the above responses into consideration.

3. Date of Next TSG-RAN WG4 Meetings:
TSG RAN WG4 Meeting #99-e                  May 19 – 27, 2021            	 	 Online


