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1	Introduction
According to the agreements from RAN2#121 [1] and RAN2#121bis [2]:
	RAN2#121

Reference config can be empty
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. 
In the RRC procedures, the complete candidate configuration 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 MAC, RLC or PDCP. FFS whether we can rely on a modified version of the reconfiguration procedure with fullconfig flag set. FFS how to make sure the procedures work in case the LTM candidate configuration is a complete configuration.

RAN2#121bis
Discuss terminology for the TS in the RRC stage-3 discussions when/if needed (not at current meeting). 
Whether the Reference configuration is a complete configuration or not is up to the network implementation. 
Reference configuration + LTM candidate configuration (in combination) has to be a complete configuration. 
The reference configuration is always explicitly signalled (not automatically derived from any other config, e.g. current).
Confirm that only the replacement procedure (the “full config without L2 reset”) is supported for Execution of LTM cell switch. 
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. 





This document discusses the aspects of the RRC Reconfiguration for LTM, with a particular focus on how reference and delta configuration should be configured as well as early validity check and relevant procedures in case of failure. 
2	Target Cell RRC Configuration Provision in LTM
2.1	RRC Reconfiguration Options Considering availability Of Reference
2.1.1 Reference Configuration is a non-empty configuration 
At the time of the LTM preparation the source cell provides to the UE the Reference configuration and the target cell configurations (which can be delta or not) of the prepared target cells. As agreed in RAN2#121 [1] the Reference can be empty or not.
In case of a non-empty Reference configuration the following options exist:
1) [bookmark: _Hlk131172652]The Reference configuration is a complete configuration, thus it contains all the needed RRC IEs for cell switch. In this case the Reference configuration can be that of the serving cell at the time of preparation or a separate configuration. In case the Reference configuration is that of the serving cell configuration at the time of the LTM configuration this needs to be indicated to the UE.
2) The Reference configuration is not a complete configuration, thus it contains a part of the needed RRC IEs for cell switch. The benefit of this approach is the reduction of the size of the contained RRCReconfiguration message.
In any case the UE will have to apply the target cell (delta) configuration in order to create a complete configuration for the Target cell. 
2.1.2 Reference Configuration is empty
In case Reference Configuration is empty, there are the following options:
1) The target cell configuration is a complete configuration (Figure 1 a). In this case when the UE receives the cell switch command it applies (only) the target cell configuration (on top of current RRC configuration).
2) The target cells configuration is a delta configuration (Figure 1 b). In this case when the UE receives the cell switch command it will apply the delta configuration on top of the current (at the time of the reception of the cell switch command) serving cell configuration. In order to ensure smooth operation in case of subsequent cell changes without RRC Reconfiguration (i.e., Dynamic Switch), the target cell configurations need to contain the same IE; thus when the cell change occurs only the same fields are updated.  
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[bookmark: _Ref134709083]Figure 1: (a) RRC Configuration where Reference Configuration empty and target cell configurations are complete, (b) RRC Configuration where Reference Configuration empty and target cell configurations are delta
According to the agreements from the previous meetings:
1) Reference config can be empty (RAN2#121 [1])
2) Reference configuration + LTM candidate configuration (in combination) has to be a complete configuration. (RAN2#121bis [2])
Since the combination of the reference configuration and of the target cell configuration is always a complete configuration, if the reference configuration is empty, the target cell configuration should be a complete configuration
Observation 1: The previous agreements indicate that the in case Reference is empty the Target cell configuration is a complete configuration. 
According to the agreements from the previous meetings:
3) Reference config can be empty (RAN2#121 [1])
4) Reference configuration + LTM candidate configuration (in combination) has to be a complete configuration. (RAN2#121bis [2])
Since the combination of the reference configuration and of the target cell configuration is always a complete configuration, if the reference configuration is empty, the target cell configuration should be a complete configuration
As it is obvious, use of complete configuration when the reference configuration is empty ensures smooth operation in dynamic switching.  
Proposal 1: RAN2 to confirm the previous agreements that Reference configuration empty, target cells configurations are complete configurations in dynamic switching.
2.2	RRC Reconfiguration Validity Check
2.2.1 Procedures for validity check in the UE
Similarly to the previous cases, we think that we should clarify the UE operation regarding the validity check and elaborate on the possible options. 
1. Reference Configuration is non-empty
· The UE, upon the reception of the RRC reconfiguration for the LTM preparation, decodes the RRC Reconfiguration message (which contains the reference and the target cells deltas), and applies the target cell delta configuration on top of the Reference and creates a complete configuration. Once it has created target cells complete configurations it can perform early validity check for these configurations (Figure 2a).
· Pros: 
· Early validity check can be performed for all target cells in time and this can enable the UE and the network to react, e.g., the UE can inform the network about any invalid configuration before it is actually used for accessing this target cell.
· Cons: 
· processing heavy since the UE needs to create and store all target cell complete configurations before the reception of the cell switch command. 
· processing is needed even for cells that the UE may even never access.
· The UE, upon the reception of the RRC reconfiguration for the LTM preparation, decodes only the Reference Configuration and performs early validity check only on it. At the time of the reception of the MAC CE to trigger cell change the UE will perform validity check to the (complete) target cell configuration (Figure 2b).
· Pros: 
· Early validity check is performed for the Reference Configuration which enables that an invalid Reference configuration can be identified in time and the UE and the network can react, e.g., the UE can inform the network about the invalid reference configuration
· It is not that processing heavy since only one configuration is evaluated for validity.
· Cons: 
· The target cells delta configurations are not evaluated and also the complete configurations are not evaluated for inconsistencies.
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Figure 2: Validity check of target cell configurations with non-empty Reference configuration 

2. Reference Configuration is empty
· As described above, according to the previous agreements if the Reference Configuration is empty the target cell configurations should be complete configurations. In such case, the UE, upon the reception of the RRC reconfiguration for the LTM preparation, decodes the RRC Reconfiguration message (which contains the target cell configurations), and performs early validity check for these configurations (Figure 3). 
· Pros: 
· Early validity check can be performed for the target cell configurations in time and this can enable the UE and the network to react, e.g., the UE can inform the network about the invalid configuration.
· Cons: 
· The validity check will be in the complete configuration only in case of complete target cell configuration thus risking the full configuration being invalid at the time of execution. In such case the UE/network cannot react to remedy this invalidity
· Processing heavy since all the target cell configurations need to be decoded.
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Figure 3: Validity check of target cell configurations with empty or absent Reference configuration 
Observation 2: Early validity check in a complete target cell configuration is possible in case of non-empty reference configuration and delta target cell configurations. 
Observation 3: Early validity check in a complete target cell configuration is possible in case of empty reference configuration and complete target cell configuration.
As mentioned above, in case the early validity check is possible, and the UE identifies an inconsistency it can inform the network so as to perform an update in the provided configuration. This will prevent a possible failure at the time of the cell change which may result in handover failure.
2.3.2 Signalling in case of Early Validity Check Failure
As proposed above the UE shall perform early validity check before the reception of the cell switch command to identify potential validity check failures, since anyway it has to process (at least partly) the configuration early in order to reduce the interruption time during the cell switch.  In existing mobility procedures (classic and conditional handover) if the UE fails in the validation of target configuration UE will trigger re-establishment procedure. But for LTM mobility the validation check may be performed prior to the actual cell-switching command the serving cell radio condition and link is sufficiently good enough, so re-establishment procedure is not needed here that will impact the interruption performance.

Observation 4: RRC Re-establishment as reaction to a failure encountered during early validation check will lead to increased interruption and signaling overhead for LTM.

The early validation check may lead to processing overhead at UE if this check needs to be done against all the target configurations. But the UE implementations can optimise the early validation check against the potential target cells for LTM based on recent L1 measurements.

Proposal 2: If configured by the network the UE can perform early validity check on a subset of cells. The decision for which cells to perform the early validity check can be based on L1 measurements.

Since the UE is aware of the validity check failure, it may inform the network about this failure in the validity check. 

Proposal 3: RAN2 to specify the signalling to enable the UE to inform the network about validity and/or the validity check failure the configuration of prepared cells. Failure Information with no subsequent re-establishment can be used for informing the network.
3	Conclusion
This document has made the following observations:
Observation 1: The previous agreements indicate that the in case Reference is empty the Target cell configuration is a complete configuration. 
Observation 2: Early validity check in a complete target cell configuration is possible in case of non-empty reference configuration and delta target cell configurations. 
Observation 3: Early validity check in a complete target cell configuration is possible in case of empty reference configuration and complete target cell configuration.
Observation 4: RRC Re-establishment as reaction to a failure encountered during early validation check will lead to increased interruption and signaling overhead for LTM.
And the following proposals:
Proposal 1: RAN2 to confirm the previous agreements that Reference configuration empty, target cells configurations are complete configurations in dynamic switching.
Proposal 2: If configured by the network the UE can perform early validity check on a subset of cells. The decision for which cells to perform the early validity check can be based on L1 measurements.
Proposal 3: RAN2 to specify the signalling to enable the UE to inform the network about validity and/or the validity check failure the configuration of prepared cells. Failure Information with no subsequent re-establishment can be used for informing the network.
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