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1	Introduction
The following agreements have been made on the use of reference configuration: 
	RAN2#121 (Feb 2023)
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. 



	RAN2#121bis (Apr 2023)
· 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. 



	RAN2#123 (Aug 2023)
· A UE capability to indicate the support of the reference configuration is introduced. If reference configuration is not supported then complete candidate configurations has to be used. 



The newly added section 5.3.5.18.6 in TS 38.331 on LTM cell switch execution captures the behaviour for reference configuration use. However, we think this behaviour is not aligned with the agreements and is unclear. In this contribution we want to bring this to attention to resolve these two issues. 
2	Discussion
2.1	Understanding of current specification for target cell configuration
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Figure 2.1-1: Application of reference configuration and delta configuration
Figure 2.1-1 summarizes the expected UE behavior as captured in TS 38.331 section 5.3.5.18.6 on LTM cell switch execution. It consists of 4 parts:
1. Releasing of some IEs of source configuration
2. Generating a new configuration through replacing the released IEs with IEs from reference configuration if the target configuration is not complete configuration. If target configuration is delta config the new configuration just replaces the current config but no actions taken
3. Storing the generated configuration and treating as source configuration
4. Applying target delta configuration on the stored configuration to obtain target configuration.
2.1.1	Releasing of some IEs of source configuration

Excerpt from 38.331
5.3.5.18.6	LTM cell switch execution
Upon the indication by lower layers that an LTM cell switch procedure is triggered, or upon performing LTM cell switch following cell selection performed while timer T311 was running, as specified in 5.3.7.3, the UE shall:
1>	release/clear all current dedicated radio configuration associated with the cell group for which the LTM cell switch procedure is triggered except for the following:
-	the logicalChannelIdentity and logicalChannelIdentityExt of RLC bearers configured in RLC-BearerConfig and the associated RLC entities, their state variables, buffers, and timers;
-	the UE variables VarLTM-Config, VarLTM-ServingCellNoResetID, and VarLTM-ServingCellUE-MeasuredTA-ID.
2>	if the LTM cell switch is triggered on the MCG:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
-	for each SRB/DRB in current UE configuration which is using the master key:
-	keep the associated PDCP and SDAP entities, their state variables, buffers and timers;
-	release all fields related to the SRB/DRB configuration except for srb-Identity and drb-Identity;
2>	else, if the LTM cell switch is triggered on the SCG:
-	the AS security configurations associated with the secondary key;
-	for each SRB/DRB in current UE configuration which is using the secondary key:
-	keep the associated PDCP and SDAP entities, their state variables, buffers and timers;
-	release all fields related to the SRB/DRB configuration except for srb-Identity and drb-Identity;
1>	release/clear all current common radio configuration associated with the cell group for which the LTM cell switch procedure is triggered;

After receiving the cell switch command, UE releases all current dedicated radio configuration (with exceptions as captured below) related to the cell group for which LTM cell switch procedure is triggered. 

Observation 1: UE selectively releases and clears some configurations for LTM cell switch execution.

2.1.2	Generating a new configuration through replacing the released IEs with IEs from reference configuration
Excerpt from 38.331
5.3.5.18.6	LTM cell switch execution
…
1>	if ltm-ConfigComplete is not included within the LTM-Candidate IE in VarLTM-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3:
2>	consider ltm-ReferenceConfiguration in VarLTM-Config, associated with the cell group for which the LTM cell switch procedure is triggered, to be the current UE configuration for the fields and configurations which have been released and to be released by the actions above in this procedure;

If the UE is not configured with a complete configuration, i.e., deltas are not complete configurations, then the released fields are replaced with those fields available in the reference configuration. Then UE “considers” the new configuration to be the current UE configuration. The word “consider” to our understanding will create issues as how UE can replace a source IE with an IE from reference configuration without causing any interruption is unclear. We believe “a delta configuration application-like” behaviour should be re-considered.
Observation 2: UE behaviour for “consider the reference configuration as the source configuration” is unclear.

2.1.3	Storing the generated configuration and treating as source configuration
		Excerpt from 38.331
5.3.5.18.6 LTM cell switch execution
…
NOTE 1:	When the UE considers the reference configuration to be the current UE configuration, the UE should store fields and configurations that are part of the reference configuration but should not execute any actions or procedures triggered by the reception of an RRCReconfiguration message which are described in clause 5.3.5.3.
The note then captures the UE behavior stating that UE should not do any reconfiguration according to the reference configuration. UE should store the configuration. This creates even further unclarity on the impact of reference configuration replacing the current UE configuration.

It is not clear if the actions related to parameters are not triggered when reference configuration is considered as current configuration when such actions will be executed. Because the delta configuration will not have these parameters included. For example, it is possible to include measurement config and CSI-Meas-Config in reference configuration. If the UE does not start actions related to this parameter, such as starting measurements, how the actions will be triggered is not clear in current specification.
Observation 3: UE should not execute any action related to the reference configuration. Thus, it is unclear how will the reference configuration replace fields of the UE configuration.
2.1.4	Applying target delta configuration on the stored configuration to obtain target configuration
Excerpt from 38.331
5.3.5.18.6 LTM cell switch execution
…
1>	if the LTM cell switch is triggered by an indication from lower layers:
2>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in VarLTM-Config identified by the LTM candidate configuration identity received from lower layers according to clause 5.3.5.3;

Finally, UE applies the LTM candidate config on top of the source configuration as legacy behavior. The target configuration is a combination of 
1. Source configuration, as reference has replaced only some part of the source configuration,
2. Reference configuration as it is “considered” as source configuration
3. Candidate delta configuration. 
Observation 4: The target configuration generated using the current NR RRC specification will consist of fields from source, reference and candidate delta configuration. 
The agreement from RAN2#121 meeting states that UE should combine the reference and candidate configuration to form a complete candidate configuration and apply the candidate configuration.  This is clearly not aligned with the way the current specification is written.

Observation 5: The state of the current target configuration is not aligned with the previous agreements.
We see that the intention is not to release the current UE configuration causing unnecessary interruption. This is beneficial for the LTM procedure and we believe this should be achieved. 

Observation 6: The aim of the current specification is to avoid unnecessary release of source configuration resulting in interruption or unnecessary reconfiguration for the UE. 
In the next section we describe how this can be resolved.
2.2	Proposed update
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Figure 2.2-1: Proposed application of reference configuration and delta configuration

In order to be aligned with the agreements until now and to keep the agreements we need to capture the target configuration generation as UE considering the reference configuration as source configuration and applying the candidate configuration on top of the reference configuration. The UE needs to distinguish if the reference configuration is part of the current configuration or not to enable two different behaviors. This can be understood by the UE looking at whether the current configuration is a complete configuration or not. This can indicate to the UE that it has used reference configuration to apply the source configuration as such it can determine whether reference configuration can be considered as source configuration or it needs to be re-applied.
Proposal 1: Update the LTM cell switch execution to consider reference configuration as source configuration and apply the candidate configuration on top of the reference configuration.
However, this does not solve the ambiguity around UE considering the reference configuration as source configuration and how much interruption time this would cause the UE. This can be avoided via adding clarification on the specification on considering the reference configuration as source configuration. In this section it can be specified how the fields in the reference configuration shall be treated by the UE. 
Proposal 2: Introduce modification to the LTM cell switch section to specify how the reference configuration shall be considered as source configuration by the UE. 
Implementation of these two changes will simplify the reference configuration application and will play a key part for subsequent configuration application without using complete candidate configuration. The simplified understanding is illustrated in Figure 2.2-1.
3	Conclusion
This document has made the following observations:
Observation 1: UE selectively releases and clears some configurations for LTM cell switch execution.
Observation 2: UE behaviour for “consider the reference configuration as the source configuration” is unclear.
Observation 3: UE should not execute any action related to the reference configuration. Thus, it is unclear how will the reference configuration replace fields of the UE configuration.
Observation 4: The target configuration generated using the current NR RRC specification will consist of fields from source, reference and candidate delta configuration. 
Observation 5: The state of the current target configuration is not aligned with the previous agreements.
Observation 6: The aim of the current specification is to avoid unnecessary release of source configuration resulting in interruption or unnecessary reconfiguration for the UE. 
And proposed the following:
Proposal 1: Update the LTM cell switch execution to consider reference configuration as source configuration and apply the candidate configuration on top of the reference configuration.
Proposal 2: Introduce modification to the LTM cell switch section to specify how the reference configuration shall be considered as source configuration by the UE. 
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[bookmark: _Toc156129774]5.3.5.18.6	LTM cell switch execution
Upon the indication by lower layers that an LTM cell switch procedure is triggered, or upon performing LTM cell switch following cell selection performed while timer T311 was running, as specified in 5.3.7.3, the UE shall:
1>	release/clear all current dedicated radio configuration associated with the cell group for which the LTM cell switch procedure is triggered except for the following:
-	the logicalChannelIdentity and logicalChannelIdentityExt of RLC bearers configured in RLC-BearerConfig and the associated RLC entities, their state variables, buffers, and timers;
-	the UE variables VarLTM-Config, VarLTM-ServingCellNoResetID, and VarLTM-ServingCellUE-MeasuredTA-ID.
2>	if the LTM cell switch is triggered on the MCG:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
-	for each SRB/DRB in current UE configuration which is using the master key:
-	keep the associated PDCP and SDAP entities, their state variables, buffers and timers;
-	release all fields related to the SRB/DRB configuration except for srb-Identity and drb-Identity;
2>	else, if the LTM cell switch is triggered on the SCG:
-	the AS security configurations associated with the secondary key;
-	for each SRB/DRB in current UE configuration which is using the secondary key:
-	keep the associated PDCP and SDAP entities, their state variables, buffers and timers;
-	release all fields related to the SRB/DRB configuration except for srb-Identity and drb-Identity;
1>	release/clear all current common radio configuration associated with the cell group for which the LTM cell switch procedure is triggered;
1>	use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311 associate to cell group for which the LTM cell switch procedure is triggered;
1>	if the value of field ltm-NoResetID contained within the LTM-Candidate IE in VarLTM-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3 is not equal to the value of ltm-ServingCellNoResetID within VarLTM-ServingCellNoResetID:
2>	for each logicalChannelId and logicalChannelIdExt that is part of the current UE configuration for the cell group for which the LTM cell switch procedure is triggered:
3>	after the end of this procedure, re-establish the corresponding RLC entity as specified in TS 38.322 [4], after applying the LTM configuration in ltm-CandidateConfig within LTM-Candidate IE in VarLTM-Config;
2>	for each drb-Identity value that is part of the current UE configuration:
3>	if this DRB is an AM DRB:
4>	after the end of this procedure, trigger the PDCP entity of this DRB to perform data recovery as specified in TS 38.323 [5], after applying the LTM configuration in ltm-CandidateConfig within LTM-Candidate IE in VarLTM-Config;
2>	replace the value of ltm-ServingCellNoResetID in VarLTM-ServingCellNoResetID with the value of ltm-NoResetID in the LTM-Candidate in VarLTM-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3;1> if the LTM-Candidate IE in VarLTM-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3 contains the field ltm-UE-MeasuredTA-ID:
2>	replace the value of ltm-ServingCellUE-MeasuredTA-ID in VarLTM-ServingCellUE-MeasuredTA-ID with the value received within ltm-UE-MeasuredTA-ID;
1>	if ltm-ConfigComplete is not included within the LTM-Candidate IE in VarLTM-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3:
2>	consider ltm-ReferenceConfiguration in VarLTM-Config, associated with the cell group for which the LTM cell switch procedure is triggered, to be the current UE configuration for the fields and configurations which have been released and to be released by the actions above in this procedure;
NOTE 1:	When the UE considers sets the reference configuration to be the current UE configuration, the UE should store fields and configurations that are part of the reference configuration but should not execute any actions or procedures triggered by the reception of an RRCReconfiguration message which are described in clause 5.3.5.3.
1>	if the LTM cell switch is triggered by an indication from lower layers or upon cell selection performed while timer T311 was running:
	2>	if ltm-ConfigComplete is not included within the LTM-Candidate IE in VarLTM-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3:
3>	if ltm-ConfigComplete is not included within the LTM-Candidate IE in VarLTM-Config identified by the LTM candidate configuration identity matching to the SpCell of the cell group that triggered the LTM cell switch or no such configuration exists:
	4>	set ltm-ReferenceConfiguration in VarLTM-Config to be the current UE configuration.
4>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in VarLTM-Config identified by the LTM candidate configuration identity received from lower layers according to clause 5.3.5.3;
3>	else:
4>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in VarLTM-Config identified by the LTM candidate configuration identity received from lower layers on top of the ltm-ReferenceConfiguration in VarLTM-Config, and apply the combined RRC reconfiguration message according to clause 5.3.5.3;
2>	else apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in VarLTM-Config identified by the LTM candidate configuration identity received from lower layers according to clause 5.3.5.3;
2>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in VarLTM-Config identified by the LTM candidate configuration identity received from lower layers according to clause 5.3.5.3;
1>	else (LTM cell switch triggered upon cell selection performed while timer T311 was running):
2>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in VarLTM-Config related to the LTM candidate configuration identity for the selected cell (i.e., in accordance with 5.3.7.3) according to clause 5.3.5.3;
1>	release the radio bearer(s) and the logical channel(s) that are part of the current UE configuration but not part of the LTM candidate configuration either indicated by lower layers or for the selected cell in accordance with 5.3.7.3, or the LTM reference configuration (in case the LTM candidate configuration does not include ltm-ConfigComplete).
NOTE 2:	When ltm-ConfigComplete is not included for an LTM candidate configuration, before an LTM cell switch is triggered a UE implementation may generate and store an RRC reconfiguration message by applying the received LTM candidate configuration on top of the LTM reference configuration, and the stored RRC reconfiguration message is applied when the LTM cell switch is triggered.
5.3.5.18.x Source cell configuration release for complete configuration application
1>	release/clear all current dedicated radio configuration except for the following:
-	the logicalChannelIdentity and logicalChannelIdentityExt of RLC bearers configured in RLC-BearerConfig and the associated RLC entities, their state variables, buffers, and timers;
-	the UE variables VarLTM-Config, VarLTM-ServingCellNoResetID, and VarLTM-ServingCellUE-MeasuredTA-ID.
2>	if the LTM cell switch is triggered on the MCG:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
-	for each SRB/DRB in current UE configuration which is using the master key:
-	keep the associated PDCP and SDAP entities, their state variables, buffers and timers;
-	release all fields related to the SRB/DRB configuration except for srb-Identity and drb-Identity;
2>	else, if the LTM cell switch is triggered on the SCG:
-	MCG configuration
-     the AS security configurations associated with the secondary key;
-	for each SRB/DRB in current UE configuration which is using the secondary key:
-	keep the associated PDCP and SDAP entities, their state variables, buffers and timers;
-	release all fields related to the SRB/DRB configuration except for srb-Identity and drb-Identity;
1>	release/clear all current common radio configuration;
1>	use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311 associate to cell group for which the LTM cell switch procedure is triggered;
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