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[bookmark: _Ref488331639]Introduction 
In this paper, we would like to further discuss RRC related issues for LTM based on the progress made by RAN2 in previous meetings.
[bookmark: _Ref178064866]Discussion
LTM configuration
In order to reduce signalling overhead, an LTM candidate cell can be configured as delta configuration on top of reference configuration. According to the agreements made in RAN2#121, the reference configuration can be empty. For this case, there are two potential alternatives on the operation of LTM candidate configuration as follows.
	Reference config can be empty
Potentially: R2 assumes that LTM without a separate reference configuration (if agreed) could work something like this: 
-	Alt A: The candidate configuration (which need to be complete) is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. (Same procedure as above)
-	Alt B: The candidate configuration (which can be a delta config) is applied to the current UE configuration (at the time of reconfiguration execution/cell switch), by legacy RRC reconfiguration procedure (it is assumed that the network need to coordinate if subsequent reconfigurations shall work, FFS feasibility).



For Alt B, LTM candidate cell is considered as delta configuration on top of current source cell configuration if reference configuration is empty. The solution can work for one-shot LTM. While due to the support of subsequent LTM, it would be difficult to configure an LTM candidate cell as delta configuration which can adapt to the change of source cell. Based on this consideration, Alt A is more desirable to handle the case where a separate reference configuration is not provided.    
[bookmark: _Toc142664456]If reference configuration is empty, each LTM candidate configuration is provided as a complete configuration.
Furthermore, even if reference configuration is not empty, there should not be a restriction that all candidate cells are configured in delta way, i.e., LTM candidate cells with complete configuration can be also included in the list. Therefore, it is necessary to include an indication in LTM candidate configuration to distinguish whether it is a complete configuration or a delta configuration. Based on the last running CR, a new field name as ‘ltm-ConfigComplete-r18’ is introduced as the indication. We are fine with the change and it is further proposed that the legacy fullConfig flag cannot be supported for LTM candidate configuration to avoid UE performing extra full configuration procedure during LTM. 
[bookmark: _Toc142383882][bookmark: _Toc142386178][bookmark: _Toc142664457]An LTM candidate can be configured as complete configuration even if reference configuration is not empty.
[bookmark: _Toc142664458]If complete configuration flag is introduced, fullConfig flag is not supported for LTM candidate configuration.
L1 measurement for LTM
For the L1 measurement used for LTM candidate monitoring, great progress has been made in last meeting and the related agreements are shown as follows:
	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]



Other than what have been discussed, it is also required to configure UE with SMTC or measurement gap of the timing occasions at which the UE measures SSBs of LTM cells. While for the offset of SMTC or measurement gap, the DL timing of serving cell is taken as reference, which mean that the configuration of SMTC and measurement gap would be invalid due to the cell switch. Therefore, the SMTC and measurement gap need to be configured per candidate cell in order to deal with the change of serving cell.
[bookmark: _Toc142664459]SMTC and measurement gap for L1 measurement need to be provided per candidate cell, e.g., the SMTC and measurement gap configuration can be included in candidate cell configuration.
Compliance check
One of the FFSs left from previous meetings regards to whether UE needs to perform compliance check upon the reception of LTM configuration. 
	RAN2#119bis
FFS whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration. FFS if this need to be specified.
RAN2#121
In the RRC procedures, the candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration when the UE receives the LTM configuration (before the LTM cell switch). UE implementation can postpone that step to the reception of the LTM cell switch command. FFS Discuss early vs late compliance check. 
RAN2#121bis-e
The UE may perform early decoding and early validity check. FFS whether Early validity check triggers early re-establishment. FFS the possible timing, FFS subset of cells, FFS if need to specify anything or just up to UE impl, FFS if other signalling to notify network is needed. 


As agreed, the delta configuration of a candidate is applied on top of reference configuration to form a complete candidate configuration. The timing to form the complete configuration for a candidate is up to UE implementation, i.e., either upon reception of LTM configuration or upon reception of LTM cell switch command. In our understanding, the compliance check shall be performed for the complete configuration. Therefore, as the same logic to generate complete configuration, the timing to perform decoding/compliance check for candidate configurations should also be left to UE implementation and nothing needs to be specified in specification.
[bookmark: _Toc142664460]When to perform early decoding and compliance check for LTM candidate cell configuration is up to UE implementation, i.e., no specification impacts.
As defined in current specification, UE’s behaviours are different if the compliance check for an RRCReconfiguration is not past, which depends on the signalling radio bearer from which the message is received. 
· If the RRCReconfiguration message as part of ConditionalReconfiguration is received over SRB1, UE initiates RRC re-establishment procedure if UE is unable to comply with (part of) the configuration.
· If the RRCReconfiguration message as part of ConditionalReconfiguration is received over SRB3, UE initiates SCG failure information procedure if UE is unable to comply with (part of) the configuration.
For LTM, the candidate configuration can be provided by MN via SRB1. Therefore, legacy behaviour can be followed for case that the compliance check is not past, i.e., trigger RRC re-establishment. Further studies are needed on whether LTM candidate configuration can be also provided via SRB3 (if configured), i.e., the configuration for SCG change.
If the compliance check is performed before reception of LTM cell switch command, UE may trigger early re-establishment if the check is not past. Concerns are raised that this may lead to unnecessary interruption if the re-establishment is triggered due to the invalidity of an LTM candidate configuration which is not the target cell. This is also the case for CHO/CPA/CPC and no solution is worked for avoidance. We think the legacy way can be simply followed for LTM
[bookmark: _Toc134264309][bookmark: _Toc134643127][bookmark: _Toc134643395][bookmark: _Toc134643431][bookmark: _Toc142664461]For LTM candidate configuration received over SRB1, UE initiates RRC re-establishment upon the compliance check failure. 
[bookmark: _Toc142664462]RAN2 further study whether LTM candidate configuration can be received via SRB3, i.e., the configurations for SCG change.
Failure handling
As in legacy CHO-based failure recovery, UE performs the cell selection when initial CHO execution attempt fails/HO fails/RLF occurs, and if the selected cell is a CHO candidate, the UE attempts CHO execution once (if allowed by network), otherwise re-establishment is performed. To support fast failure recovery, the similar behaviour can be reused for LTM.
[bookmark: _Toc142664463]CHO-like failure recovery enhancement is supported for LTM.
Release of LTM configuration
In this section, we would like to further discuss the potential scenarios that may lead to the release of LTM configuration.
· Inter-CU PCell: Since only intra-CU LTM is supported in this release, the LTM configuration would be invalid when inter-CU PCell change is performed. Considering that UE is not aware of inter-CU PCell change, it can up to NW to release the LTM candidate configuration.
· Reception of RRCRelease: UE will transit from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE upon the reception of RRCRelease. For these two cases, the maintenance of LTM configuration might be inefficient since the LTM will not be performed when UE is in RRC_IDLE/INACTIVE state. Given the state transfer is controlled by NW, the release of LTM candidate configuration can be also up to NW. 
· RRC re-establishment: UE may select an inter-CU PCell for access during RRC re-establishment procedure which will lead to the invalidity of LTM candidate configuration. Different from NW triggered inter-CU PCell change, UE can not distinguish whether the newly selected cell is inter-CU or intra-CU in relative to the last serving cell. To make the procedure simple for this case, the LTM candidate configuration can be released by UE autonomously.
[bookmark: _Toc142664464]LTM configuration can be released for the following cases:
· [bookmark: _Toc142664465]Inter-CU PCell change.
· [bookmark: _Toc142664466]Reception of RRC release
· [bookmark: _Toc142664467]RRC re-establishment
[bookmark: _Toc131438304][bookmark: _Toc131491217][bookmark: _Toc131438305][bookmark: _Toc131491218][bookmark: _Toc114667490][bookmark: _Toc114667562][bookmark: _Toc114733028][bookmark: _Toc114733076][bookmark: _Toc114733117][bookmark: _Toc115183830][bookmark: _Toc114667491][bookmark: _Toc114667563][bookmark: _Toc114733029][bookmark: _Toc114733077][bookmark: _Toc114733118][bookmark: _Toc115183831][bookmark: _Toc114667492][bookmark: _Toc114667564][bookmark: _Toc114733030][bookmark: _Toc114733078][bookmark: _Toc114733119][bookmark: _Toc115183832][bookmark: _Toc114667493][bookmark: _Toc114667565][bookmark: _Toc114733031][bookmark: _Toc114733079][bookmark: _Toc114733120][bookmark: _Toc115183833][bookmark: _Toc114667510][bookmark: _Toc114667582][bookmark: _Toc114733048][bookmark: _Toc114733096][bookmark: _Toc114733137][bookmark: _Toc115183850][bookmark: _Toc114667511][bookmark: _Toc114667583][bookmark: _Toc114733049][bookmark: _Toc114733097][bookmark: _Toc114733138][bookmark: _Toc115183851][bookmark: _Toc114667512][bookmark: _Toc114667584][bookmark: _Toc114733050][bookmark: _Toc114733098][bookmark: _Toc114733139][bookmark: _Toc115183852][bookmark: _Toc114667513][bookmark: _Toc114667585][bookmark: _Toc114733051][bookmark: _Toc114733099][bookmark: _Toc114733140][bookmark: _Toc115183853][bookmark: _Toc114667514][bookmark: _Toc114667586][bookmark: _Toc114733052][bookmark: _Toc114733100][bookmark: _Toc114733141][bookmark: _Toc115183854][bookmark: _Toc114667515][bookmark: _Toc114667587][bookmark: _Toc114733053][bookmark: _Toc114733101][bookmark: _Toc114733142][bookmark: _Toc115183855][bookmark: _Toc114667516][bookmark: _Toc114667588][bookmark: _Toc114733054][bookmark: _Toc114733102][bookmark: _Toc114733143][bookmark: _Toc115183856][bookmark: _Toc114667517][bookmark: _Toc114667589][bookmark: _Toc114733055][bookmark: _Toc114733103][bookmark: _Toc114733144][bookmark: _Toc115183857][bookmark: _Toc114667518][bookmark: _Toc114667590][bookmark: _Toc114733056][bookmark: _Toc114733104][bookmark: _Toc114733145][bookmark: _Toc115183858][bookmark: _Toc114667519][bookmark: _Toc114667591][bookmark: _Toc114733057][bookmark: _Toc114733105][bookmark: _Toc114733146][bookmark: _Toc115183859][bookmark: _Toc114667520][bookmark: _Toc114667592][bookmark: _Toc114733058][bookmark: _Toc114733106][bookmark: _Toc114733147][bookmark: _Toc115183860][bookmark: _Toc114667521][bookmark: _Toc114667593][bookmark: _Toc114733059][bookmark: _Toc114733107][bookmark: _Toc114733148][bookmark: _Toc115183861][bookmark: _Toc114667522][bookmark: _Toc114667594][bookmark: _Toc114733060][bookmark: _Toc114733108][bookmark: _Toc114733149][bookmark: _Toc115183862][bookmark: _Toc114667523][bookmark: _Toc114667595][bookmark: _Toc114733061][bookmark: _Toc114733109][bookmark: _Toc114733150][bookmark: _Toc115183863]Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1	If reference configuration is empty, each LTM candidate configuration is provided as a complete configuration.
Proposal 2	An LTM candidate can be configured as complete configuration even if reference configuration is not empty.
Proposal 3	If complete configuration flag is introduced, fullConfig flag is not supported for LTM candidate configuration.
Proposal 4	SMTC and measurement gap for L1 measurement need to be provided per candidate cell, e.g., the SMTC and measurement gap configuration can be included in candidate cell configuration.
Proposal 5	When to perform early decoding and compliance check for LTM candidate cell configuration is up to UE implementation, i.e., no specification impacts.
Proposal 6	For LTM candidate configuration received over SRB1, UE initiates RRC re-establishment upon the compliance check failure.
Proposal 7	RAN2 further study whether LTM candidate configuration can be received via SRB3, i.e., the configurations for SCG change.
Proposal 8	CHO-like failure recovery enhancement is supported for LTM.
Proposal 9	LTM configuration can be released for the following cases:
	Inter-CU PCell change.
	Reception of RRC release
	RRC re-establishment
[bookmark: _In-sequence_SDU_delivery]
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