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1. Introduction
[bookmark: _Hlk118141910]In RAN2#122 meeting [1], the L1 measurement and report configurations for LTM were discussed. And the following agreements were made.
	[bookmark: _Hlk117090237]For L1 measurements for LTM
The RS configuration is provided to the UE per LTM candidate cell.
RAN2 assumes that Each candidate DU needs to know the RS configuration of each candidate DUs in order to provide the LTM candidate configuration.
RAN2 assumes that The CU transmits to each C-DU the RS configuration of S-DU (if this is an LTM candidate cell) and/or other C-DUs, to generate the corresponding L1 configuration for LTM.
RAN2 assumes C-DU generates the RS configuration and send to the CU. The CU transmits to the Source DU the RS configuration per LTM candidate cell and the associated LTM candidate (when the CU receives LTM candidate configuration(s) from the C-DU). It is up to RAN3 whether the RS configuration is sent before (or at the same time of) the C-DU creates the LTM candidate configuration (and whether is semi-statis or UE associated).
The RS configuration and/or CSI resource configuration for measuring LTM candidate cells is included in the LTM-Config IE and is a separate configuration, e.g. outside of the LTM candidate configuration. 
CSI reports for LTM candidates (neighbour cell reports for the purpose of LTM cell switch) are configured by the serving cell in an IE that is like CSI-ReportConfig for LTM within the ServingCellConfig since this is the cell in which the report is to be transmitted.
RAN2 assumes the following about CSI measurement reporting for LTM (final decision up to RAN1):
a.	UE reports all measured LTM candidate cells in a single report; or
b.	UE reports one or a subset of measured LTM candidate cell(s) in a report.
RAN2 to send an LS to RAN1 RAN3 RAN4, offline. Can also consider whether we should ask questions, continue in the offline [005]



In this paper, we continue the discussion for the L1 measurement and report configuration for LTM, and we also provide our views on the reference configuration and other issues related to RRC configuration.
2. Discussion
2.1. [bookmark: _Hlk117151703]L1 measurement and report
In the last meeting, the location of RS configuration, CSI resource configuration, and CSI report configuration were discussed and agreed as below:
The RS configuration and/or CSI resource configuration for measuring LTM candidate cells is included in the LTM-Config IE and is a separate configuration, e.g. outside of the LTM candidate configuration. 
CSI reports for LTM candidates (neighbour cell reports for the purpose of LTM cell switch) are configured by the serving cell in an IE that is like CSI-ReportConfig for LTM within the ServingCellConfig since this is the cell in which the report is to be transmitted.


In R17 ICBM, the CSI-SSB-ResourceSet is included in the CSI-ResourceConfig, and same number of SSB resources (i.e., csi-SSB-ResourceList) and cell identities(i.e., servingAdditionalPCIList-r17) are included in the CSI-SSB-ResourceSet to indicate the mapping relation between measurement resource and cell.
-- ASN1START
-- TAG-CSI-SSB-RESOURCESET-START
 
CSI-SSB-ResourceSet ::=             SEQUENCE {
    csi-SSB-ResourceSetId               CSI-SSB-ResourceSetId,
    csi-SSB-ResourceList                SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF SSB-Index,
    ...,
    [[
    servingAdditionalPCIList-r17        SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF ServingAdditionalPCIIndex-r17  OPTIONAL  -- Need R
    ]]
}
 
ServingAdditionalPCIIndex-r17  ::=  INTEGER(0..maxNrofAdditionalPCI-r17)
 
-- TAG-CSI-SSB-RESOURCESET-STOP
-- ASN1STOP

In our view, the R17 ICBM report configuration framework can be reused in R18 LTM. For example, the signaling structure for LTM L1 measurement report can be depicted in Figure 1:


Figure 1. RRC signaling structure of L1 measurement and report for LTM
The LTM-ReportConfig is associated with one LTM-ResourceConfig and only one LTM-SSB-ResourceSet is included in the LTM-ResourceCofig. In the LTM-SSB-ResourceSet, a list of SSB resources and a list of cell identities are included, and 1-to-1 mapping rule exists between elements of the two lists. In addition, L1 measurement on the serving cell also can be supported by setting the LTM-CandidateId to a special value, e.g., 0. When it is set to 0, UE would determine the associated SSB based on the serving cell configuration.
[bookmark: _Hlk138173877]Proposal 1： Support reuse R17 ICBM report configuration framework for LTM
· Each LTM-ReportConfig is associated with one LTM-ResourceConfig
· Only one LTM-SSB-ResourceSet is included in the LTM-ResourceConfig
· A list of SSB resources and a list of cell identities are included in the LTM-SSB-ResourceSet, and 1-to-1 mapping rule exists between elements of the two lists.
· When an LTM-CandidateId is set to 0, the associated SSB should be referred to the serving cell configuration.
2.2. [bookmark: _Hlk117151738]Reference configuration
Reference configuration
In the previous meeting, reference configuration was agreed to be introduced for LTM to reduce the signaling overhead. We should note that even without reference configuration, subsequent LTM can also work well if the network always provides complete candidate cell configurations to UE. Reference configuration is just some kind of signaling optimization and is not essential for subsequent LTM. Therefore, we think reference configuration should be an optional feature of LTM and it is up to UE's capability to support the mechanism of reference configuration.
Proposal 2： Supporting reference configuration is optional with UE capability. 
The reference configuration is a common template configuration for all candidate cells, and each candidate cell configuration is a delta configuration of the reference. Therefore, the delta configuration of a candidate cell should be able to change or replace the configuration provided in the reference configuration.
Regarding the fields included in the reference configuration, we believe that fields with “need R/S/N” should not be included. For example, if fields with “need R” are provided in the reference configuration, the network will not be able to release these configurations through candidate CG configuration in delta configuration manner because the merged complete configuration will always include these fields. Configurations with “need S” and “need N” have similar problem with “need R”. Once the configurations are provided in the reference configuration, the network cannot make the configurations absent in the complete configuration through candidate CG configuration in delta configuration manner.
Moreover, for “need N”, ToAddModList may be an exception because both the radio bearer configuration and the SCell configuration are provided using the ToAddModList. Including this information in the reference configuration can greatly reduce the signaling overhead. However, on the one hand, it’s not allowed to provide an update to a previously signaled ToAddModList via delta signaling in the current specification. On the other hand, the network will not be able to make the ToAddModList absent in the complete candidate configuration through delta configuration, as we described above. For example, if sCellToAddModList exists in the reference configuration (i.e., CA is configured), the network cannot provide a candidate configuration without SCell. Therefore, whether ToAddModList can be included in the reference configuration and how to handle it should be further discussed.
Proposal 3：For fields included in the reference configuration:
· Configurations with “need R” and “need S” should not be provided in the reference configuration.
· Except for ToAddModList, configurations with “need N” should not be provided in the reference configuration.
· Whether ToAddModList can be provided in the reference configuration and how to handle it should be further discussed.
LTM with Complete configuration 
When reference configuration is provided and the candidate CG configuration is delta configuration, UE will apply the candidate delta configuration on top of the reference configuration to form a complete candidate configuration before the LTM cell switch. However, the network may provide the UE with a complete configuration instead of a delta configuration when there is a large difference between the candidate CG configuration and the reference configuration. We prefer to provide enough flexibility for the network to provide the candidate CG configuration. Therefore, a CompleteConfig flag should be introduced. For a candidate CG configuration that includes the CompleteConfig IE, UE should consider the candidate CG configuration as a complete configuration that can be applied without combining with the reference configuration.
Proposal 4: Introduce CompleteConfig flag in LTM candidate CG configuration. If the flag is not present, UE considers the candidate CG configuration as delta configuration on top of the reference configuration; otherwise, UE considers the candidate CG configuration as a complete configuration that can be applied without combining with the reference configuration.
2.3. RRC configured L2 reset
In RAN2#121, it was agreed that whether to reset L2 or not is based on RRC configuration:
· To determine if to reset L2 or not is based on RRC configuration (e.g. set of cells. FFS if separate for RLC, MAC, PDCP). 

For subsequent LTM, a candidate cell may be in the same DU with the serving cell at one time, and the candidate cell may be in a different DU with the serving cell at another time. Therefore, a single candidate configuration should support both intra-DU LTM and inter-DU LTM scenarios. 
To support subsequent LTM without RRC reconfiguration, several cell sets, which are configured external to the configurations of serving and candidate cells, can be provided to the UE. Each cell set includes identities of cells that belong to the same DU and UE determines whether to perform L2 reset based on whether the source and target cell belongs to the same cell set.
Proposal 5: Several cell sets are pre-configured to UE and the cell sets are configured external to the configurations of serving and candidate cells.
Proposal 6: Each cell set includes a list of cell identities and UE determines whether to perform L2 reset based on whether the source and target cell belongs to the same cell set.
The L2 operation for source cell and target cell in the same cell set or different cell set during LTM may work as below:
· For MAC: UE performs MAC reset.
· For RLC: If the source PCell and target PCell are in the same cell set, UE performs RLC reestablishment for SRB and does not perform RLC reestablishment for DRB. Otherwise, UE performs RLC reestablishment for SRB and DRB.
· For PDCP
· For SRB: UE always performs PDCP discard. 
For DRB: If the source PCell and target PCell are in the same cell set, UE does not perform PDCP data recovery. Otherwise, PDCP data recovery is performed according to the existing IE recoverPDCP for DRB. 
Proposal 7：When performing LTM, if the source cell and the target cell are in the same cell set:
· For MAC: UE performs MAC reset. 
· For RLC: UE performs RLC reestablishment for SRB and does not perform RLC reestablishment for DRB.
· For PDCP
· For SRB: UE always performs PDCP discard.
· For DRB: UE does not perform PDCP data recovery. 
Proposal 8：When performing LTM, if the source cell and the target cell are in different cell sets:
· For MAC: UE performs MAC reset.
· For RLC: UE performs RLC re-establishment
· For PDCP
· For SRB: UE performs PDCP discard.
· For DRB: UE determines whether to perform PDCP data recovery according to the existing IE recoverPDCP for the DRB
2.4. [bookmark: _Hlk127531456]BWP determination and SCell activation/deactivation
[bookmark: _Hlk127531473]BWP determination
In RAN2#119bis-e meeting, we have a remaining issue on BWP determination after the LTM as follows:
	· FFS how the UE determines the BWPs (for DL and UL) to be used upon the execution of L1/L2 inter-cell mobility.


In legacy, there are two parameters firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id configured within ServingCellConfig to indicate the activated BWPs upon the SpCell change or SCell activation, and this field is mandatory present for a SpCell upon reconfiguration with reconfigurationWithSync. 
Since the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id are already included in ServingCellConfig, and the LTM candidate configuration could include the ServingCellConfig, that is to say, the two IEs, i.e., firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id is also mandatorily included in the pre-configured candidate configuration. 
RAN1 has discussed including the active DL and UL BWPs for the target cell in the LTM MAC CE. However, if the first active BWP is selected by the source cell, the CFRA resources in the target cell used for LTM need to be reserved for multiple potential first active BWPs, which brings much waste of resources. Considering the legacy configuration could be re-used directly without extra effort, further optimization is not needed in our understanding.
In addition, there may be multiple cells in the target CG. It will be complicated to use MAC CE to indicate the first active BWPs of all the cells.
Proposal 9: UE determines the BWPs (for DL and UL) to be activated upon the execution of LTM based on the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id within the configuration of the target cell(s).
SCell activation/deactivation
There is also an existing IE, i.e., the sCellState IE in the current ScellConfig of CellGroupConfig to indicate whether the SCell shall be considered to be in activated state upon SCell configuration. Since the CellGroupConfig is mandatorily configured in the candidate configuration, the sCellState IE could also be included in the candidate configuration.
Similarly, UE could perform SCell activation/deactivation based on this IE when UE switches to this cell. Hence, we propose:
Proposal 10: Upon the reception of LTM cell switch command, UE performs target SCell activation/deactivation based on the indication (i.e., sCellState field) within the pre-configured RRC configuration of target SCells.
2.5. [bookmark: _Hlk117151813]Maintenance of candidate configurations 
In RAN2#119bis-e meeting, we agreed that the candidate cell configuration can only be modified/released by the network. 
	· RAN2 assumes that candidate cell configuration can only be modified/released by Network (FFS later whether some optimization should be applied e.g., for release).


Since R18 LTM only supports intra-CU handover, the LTM candidate cells in the source CU should be released when an inter-CU L3 handover occurs.
Observation 1: LTM candidate cell configuration needs to be released when an inter-CU handover happens.
Therefore, we think an indication to inform UE to keep/release LTM configuration can be introduced in the RRCReconfiguraiton message. When L3 handover occurs, UE shall release the stored LTM configurations if the indication is not included in the handover command/RRCReconfiguraiton. 

Proposal 11: To indicate UE to keep/release the stored LTM configuration during L3 handover， introduce an indication in the RRCReconfiguraiton message. For RRCReconfiguraiton includes ReconfigurationWithSync, if the new indication is present, the UE keeps the stored LTM configurations, otherwise, the UE releases the stored LTM configurations.
2.6. [bookmark: _Hlk131510495]Early decoding and Validity Check on Pre-configured RRC configurations of Candidate Cells
In the last meeting, it was agreed that UE may perform early decoding and early validity check for candidate cell configurations. If UE performs early validity check before LTM cell switch, potential RLF may happen and RRC reestablishment will be performed if validity check fails on a candidate cell. To resolve this issue, some companies proposed to introduce a new signaling to inform the network that configuration mistakes happened and avoid performing RRC reestablishment.
However, there is no need to do any enhancement for the early decoding and early validity check for LTM in our view. Because the LTM candidate cells are configured by the same CU as the serving cell, the probability of configuration errors is very small and there is no need to do any optimization. 
Observation 2: UE’s serving cell and LTM candidate cells share the same CU, so the probability of configuration errors is very small.
Besides, if a configuration error is detected on a candidate cell before the cell switch, UE can choose to ignore it and perform RRC reestablishment only after receiving an LTM cell switch command with the target cell same as the validity check failed candidate cell. In this way, the RLF caused by configuration mistakes before the LTM cell switch can be avoided.
Proposal 12: If UE performs early validity check for the LTM candidate cell(s) and fails, based on UE implementation, RRC re-establishment can be triggered when validity check is performed or after receiving the cell switch command and the target cell is the candidate cell which fails to pass the validity check. No other optimization (e.g., report validity check failure information to the network) is introduced since validity check failure is a rare case. 
3. Conclusion
In this contribution, we provide our view on some issues related to RRC. We have the following observations and proposals:
L1 measurement and report
Proposal 1： Support reuse R17 ICBM report configuration framework for LTM
· Each LTM-ReportConfig is associated with one LTM-ResourceConfig
· Only one LTM-SSB-ResourceSet is included in the LTM-ResourceConfig
· A list of SSB resources and a list of cell identities are included in the LTM-SSB-ResourceSet, and 1-to-1 mapping rule exists between elements of the two lists.
· When an LTM-CandidateId is set to 0, the associated SSB should be referred to the serving cell configuration.

Reference configuration
Proposal 2： Supporting reference configuration is optional with UE capability. 
Proposal 3：For fields included in the reference configuration:
· Configurations with “need R” and “need S” should not be provided in the reference configuration.
· Except for ToAddModList, configurations with “need N” should not be provided in the reference configuration.
· Whether ToAddModList can be provided in the reference configuration and how to handle it should be further discussed.
Proposal 4: Introduce CompleteConfig flag in LTM candidate CG configuration. If the flag is not present, UE considers the candidate CG configuration as delta configuration on top of the reference configuration; otherwise, UE considers the candidate CG configuration as a complete configuration that can be applied without combining with the reference configuration.

RRC configured L2 reset
Proposal 5: Several cell sets are pre-configured to UE and the cell sets are configured external to the configurations of serving and candidate cells.
Proposal 6: Each cell set includes a list of cell identities and UE determines whether to perform L2 reset based on whether the source and target cell belongs to the same cell set.
Proposal 7：When performing LTM, if the source cell and the target cell are in the same cell set:
· For MAC: UE performs MAC reset. 
· For RLC: UE performs RLC reestablishment for SRB and does not perform RLC reestablishment for DRB.
· For PDCP
· For SRB: UE always performs PDCP discard.
· For DRB: UE does not perform PDCP data recovery. 
Proposal 8：When performing LTM, if the source cell and the target cell are in different cell sets:
· For MAC: UE performs MAC reset.
· For RLC: UE performs RLC re-establishment
· For PDCP
· For SRB: UE performs PDCP discard.
· For DRB: UE determines whether to perform PDCP data recovery according to the existing IE recoverPDCP for the DRB

Other issues
Observation 1: LTM candidate cell configuration needs to be released when an inter-CU handover happens.
Observation 2: UE’s serving cell and LTM candidate cells share the same CU, so the probability of configuration errors is very small.
Proposal 9: UE determines the BWPs (for DL and UL) to be activated upon the execution of LTM based on the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id within the configuration of the target cell(s).
Proposal 10: Upon the reception of LTM cell switch command, UE performs target SCell activation/deactivation based on the indication (i.e., sCellState field) within the pre-configured RRC configuration of target SCells.
Proposal 11: To indicate UE to keep/release the stored LTM configuration during L3 handover， introduce an indication in the RRCReconfiguraiton message. For RRCReconfiguraiton includes ReconfigurationWithSync, if the new indication is present, the UE keeps the stored LTM configurations, otherwise, the UE releases the stored LTM configurations.
Proposal 12: If UE performs early validity check for the LTM candidate cell(s) and fails, based on UE implementation, RRC re-establishment can be triggered when validity check is performed or after receiving the cell switch command and the target cell is the candidate cell which fails to pass the validity check. No other optimization (e.g., report validity check failure information to the network) is introduced since validity check failure is a rare case. 
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