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1	Introduction
According to the agreements from RAN2#121 [1]:
	Agreed: Usage of reference configuration: 
- 	Candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration (FFS if done at cell switch or before the cell switch)
- 	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 RLC or PDCP. 
-	To support reconfigurations that requires reset of RLC PDCP, this should be possible (in principle same a full config) 
-	FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified.
-	FFS if the reference configuration can be derived from the current UE configuration at some point of time. 

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). 

agree to use Model 1: One RRCReconfiguration message for each candidate target configuration RRCReconfiguration to configure target candidate cells


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.




This document discusses the aspects of the RRC Reconfiguration for LTM, with a particular focus on how reference and delta configuration should be configured. 
2	Target Cell RRC Configuration Provision in LTM
2.1	Terminology
In the previous meeting various terms have been used in the discussion of the LTM RRC configuration for the description of the target cell configuration (e.g., full or complete, delta, non-delta, etc.) and for the description of the reference configuration (e.g., template, base, full reference, etc.). The use of various terms creates a confusion in the discussion, and we think that we should agree on certain terminology to be used in the RRC configuration discussion (and subsequent specification). 
To our understanding we have the following terms in the RRC configuration discussion:
1) Reference Configuration: an RRC configuration provided (by the gNB) to the UE via dedicated signalling (e.g. in a separate IE similar to CHO configuration) and is used by the UE to derive the complete target cell RRC configurations by applying the target cell-specific delta configuration on top of the reference configuration. Reference configuration may or may not contain all the target cell fields, i.e., it may be complete (Figure 1a) or not complete (Figure 1b). Furthermore, Reference configuration can be empty (not shown in Figure 1).
2) Complete Configuration: an RRC configuration provided (by the gNB) to the UE containing all the required fields that are needed for a cell change towards a target cell; it should not be confused with the full configuration since the latter requires reset/re-establishment of all protocols.
3) Decoding:  the process of determining the contents of the ASN.1 within RRC message, and storage of these fields as part of UE RRC configuration.
4) Validity Check: the evaluation of the validity of specific fields to identify invalid values, i.e. ensuring the ASN.1 configuration is fully comprehended. This includes validity check to identify incompatible values, and/or inconsistencies among the defined fields. Validity check can be:
a. Early: in case of “early validity check” the UE will perform validity check before the reception of the MAC CE to trigger cell change.
b. At the time of execution: in case of “at the time of execution validity check” the UE will perform validity check upon the reception of the MAC CE to trigger cell change.
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Figure 1: (a) RRC Reconfiguration with Reference Configuration being a complete configuration (b) RRC Reconfiguration with Reference Configuration not containing all the target cell fields.
Proposal 1: Discuss on the above terminology and agree on a clear definition of terms to use in RAN2.
2.2	RRC Reconfiguration Options Considering availability Of Reference
2.2.1 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. 
Proposal 2: Whether the Reference configuration is a complete configuration or not is up to the network implementation. FFS if special notification is needed to be provided to the UE indicating a non-empty/empty Reference configuration.
Proposal 3: In case the Reference configuration is that of the serving cell configuration (which is a complete configuration) at the time of the LTM configuration this needs to be indicated to the UE in the RRC.
One additional part that should be clarified is that the Reference and the target cell (delta) configuration can be disjoint or not. The Reference and the target cell delta configuration being disjoint means that they do not share common IE whereas lack of ‘’disjoint-ness’’ means that delta and Reference may share some common IEs. In the latter case the overlapping fields of the target cell delta configuration will be applied on top of the reference in order to create a complete configuration. For the Reference and the target cell delta configuration to be disjoint the Reference configuration should not be a complete configuration. However, for ensuring disjoint-ness the Reference configuration cannot contain cell specific IEs, which is not always possible, especially since different target cells may have different fields in their delta configurations.
Observation 1: Ensuring disjoint-ness between Reference configuration and target cell delta configuration is not always possible. 
Proposal 3: Disjoint-ness between Reference configuration and target cell delta configuration is not mandatory.
2.2.2 Reference Configuration is not provided or is empty
In case of Reference Configuration is either not provided or is empty, there are the following options:
1) The target cell configuration is a complete configuration. 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. 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.  
Observation 2: In order to ensure smooth operation in case of subsequent cell changes, when Reference Configuration is not provided or is empty, without RRC Reconfiguration (i.e., Dynamic Switch), the target cell configurations need to be either complete configurations, or to contain the same IE (in case of delta configurations). 
As it is obvious, ensuring smooth operation in dynamic switching without Reference configuration practically entails all target cell-specific delta configurations contain the same fields. In other words, it requires a solution similar to Reference configuration, where the Reference is not complete configuration and the Reference in this case is that of the serving cell at the time of the configuration.
Proposal 4: RAN2 to agree that Reference configuration is mandatory in case of dynamic switching in LTM. 
Proposal 5: RAN2 to agree that if Reference configuration is not provided to the UE, the target cells configurations are complete configurations.
2.3	RRC Reconfiguration Validity Check
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
a) The UE, upon the reception of the RRC reconfiguration for the LTM preparation, decode 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.
b) 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 not provided or is empty
a) 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 can perform early validity check for these configurations (Figure 3a). 
· 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 and evaluated for validity, even partly
b) The UE can wait for the reception of the cell change command and apply the target cell delta configuration on the current serving cell configuration and perform validity check to the target cell configuration at the time of execution (Figure 3b).
· Pros: 
· Does not require early processing and the processing is performed only for the relevant target cell at the time of the execution.
· Cons: 
· The UE does not perform early validity check thus risking the target cell configuration being invalid at the time of execution. In such case the UE/network cannot react to remedy this invalidity.
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Figure 3: Validity check of target cell configurations with empty or absent Reference configuration 
Observation 3: Early validity check in a complete target cell configuration is possible in case of non-empty reference configuration and delta target cell configurations. 
Observation 4: 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.
Proposal 6: The UE performs early validity check in all possible cases described above and informs the network about inconsistencies. The exact signalling, as well as the network response is FFS.
3	Conclusion
This document has made the following observations:
Observation 1: Ensuring disjoint-ness between Reference configuration and target cell delta configuration is not always possible. 
Observation 2: In order to ensure smooth operation in case of subsequent cell changes, when Reference Configuration is not provided or is empty, without RRC Reconfiguration (i.e., Dynamic Switch), the target cell configurations need to be either complete configurations, or to contain the same IE (in case of delta configurations). 
Observation 3: Early validity check in a complete target cell configuration is possible in case of non-empty reference configuration and delta target cell configurations. 
Observation 4: Early validity check in a complete target cell configuration is possible in case of empty reference configuration and complete target cell configuration.
And proposed the following:
Proposal 1: Discuss on the above terminology and agree on a clear definition of terms to use in RAN2.
Proposal 2: Whether the Reference configuration is a complete configuration or not is up to the network implementation. FFS if special notification is needed to be provided to the UE indicating a non-empty/empty Reference configuration.
Proposal 3: In case the Reference configuration is that of the serving cell configuration (which is a complete configuration) at the time of the LTM configuration this needs to be indicated to the UE in the RRC.
Proposal 3: Disjoint-ness between Reference configuration and target cell delta configuration is not mandatory.
Proposal 4: RAN2 to agree that Reference configuration is mandatory in case of dynamic switching in LTM. 
Proposal 5: RAN2 to agree that if reference configuration is not provided to the UE, the target cells configurations are complete configurations.
Proposal 6: The UE performs early validity check in all possible cases described above and informs the network about inconsistencies. The exact signalling, as well as the network response is FFS.
4	References
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