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Introduction
At RAN2#121bis-e meeting, RAN2 discussed LTM RRC aspects and made the following agreements [1]: 
	· [bookmark: _Hlk115110994]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. 


In post-meeting email discussion [Post122][055], companies reviewed the RRC running CR for LTM and discussed several open issues. 
In this contribution, we discussed some remaining issues related to LTM RRC aspects.
Discussions 
[bookmark: _Toc24792][bookmark: _Toc6764][bookmark: _Toc939]2.1 LTM in NR-DC
At RAN#100 meeting, RAN plenary decided to prioritize MCG LTM in NR-DC case, i.e. de-prioritize SCG in Rel-18. However, RAN2 has agreed to support NR-DC scenario in L1L2 based mobility, at least for the PSCell change without MN involvement case, i.e. intra-SN. So it’s unclear whether to support intra-SN SCG LTM in Rel-18. Considering that the time budget is limited and there are still many open issues for MCG LTM, we may have no enough time to discuss the SCG LTM (for SCG specific open issues). Thus, we propose to not support SCG LTM in Rel-18.
SCG LTM is not supported in Rel-18.
Besides, for MCG LTM configured in NR-DC, we need to further consider how to handle the SCG upon MCG LTM execution. Considering that MCG LTM may impact the current SCG configuration, the simplest way is to release the SCG before/upon MCG LTM cell switch, in order to avoid re-configuring on SCG. There are several options to be considered for SCG handling:
· Option 1: the source cell release the SCG before triggering MCG LTM cell switch, i.e. by sending a separate RRCReconfiguration message to the UE;
· Option 2: the target cell configure the SCG release in the LTM candidate cell configuration, i.e. the MCG LTM candidate cell configuration includes mrdc-SecondaryCellGroupConfig set to release;
· Option 3: the UE autonomously releases the SCG upon MCG LTM execution.
In option 1, a separate RRCReconfiguration message is required to indicate the SCG release, which shall increase the additional signaling overhead. Besides, the MN CU has no idea about when to trigger the LTM execution by the MN DU. The early release of SCG before triggering of LTM cell switch will impact the UE throughput and damage the UE performance. Otherwise, the DU needs to inform the CU when LTM is to be triggered, before sending LTM cell switch command to the UE, which will require the additional CU-DU interaction. Thus, option 1 seems not a smart way to handle the SCG release. For option 2 and option 3, considering that the SN has unaware of when the MCG LTM is triggered, the MN DU needs to notify the MN CU when sending LTM cell switch command to the UE, and then the MN CU triggers SN release procedure towards the SN. Since RAN3 has agreed that the DU shall notify the CU when/after LTM is triggered, no additional CU-DU interaction is required for this case. Besides, option 2 follows the legacy behaviour to configure the release of SCG in the candidate cell configuration, i.e no additional specification impact. Thus, we prefer to adopt option 2 for the SCG handling.
In NR-DC, the SCG is released upon MCG LTM execution, i.e. via the explicit indication in the LTM candidate cell configuration.
2.2 On reference, candidate and complete configuration
At RAN2#121bis-e meeting, RAN2 agreed that the reference configuration is always explicitly signaled. And the combination of reference configuration and LTM candidate configuration has to be a complete configuration. Besides, it’s confirmed that only the replacement procedure (the “full config without L2 reset”) is supported for execution of LTM cell switch. Thus, when the reference configuration is empty, the LTM candidate configuration should be provided as a complete configuration. 
When the reference configuration is empty, the LTM candidate cell configuration should be provided as a complete configuration. 
In case that there is a separate reference configuration, i.e. the reference configuration is not empty, the NW may also want to provide complete configurations for some candidate cells, e.g. when the candidate DU cannot understand the reference configuration. Besides, it is also possible that the NW does not provide the separate reference configuration initially, so the initial prepared candidate configurations are complete configuration. But in the subsequent candidate cell addition, the NW decides to provide a separate reference configuration, and then such candidate cell configuration can be the delta configuration based on the reference configuration.  
In case that there is a separate reference configuration, i.e. the reference configuration is not empty, the NW should also be allowed to provide complete configurations for some candidate cells.
From the UE perspective, if the received candidate configuration is a complete configuration, the UE can directly apply the complete configuration to replace the current UE configuration when triggering the LTM execution, i.e. no need to combine the reference and candidate configuration to generate the complete configuration. In addition, the received complete candidate configuration shall not be impacted by the reference configuration modification/update, so the UE is not required to re-generate candidate complete configuration when the reference configuration is updated. 
If the received candidate configuration is a complete configuration, the UE can directly use the candidate configuration upon triggering the LTM execution. And the received complete candidate configuration shall not be impacted by the reference configuration update.
Thus, it’s beneficial for the UE to identify whether the received candidate cell configuration is a complete configuration or a delta configuration based on the reference configuration. So we think an indication can be configured by the NW for each candidate cell, to indicate whether the candidate configuration is a complete configuration or a delta configuration based on the reference configuration.
For each LTM candidate cell, the NW indicates whether the candidate configuration is a complete configuration or a delta configuration based on the reference configuration.
Another issue is whether to support multiple reference configurations for LTM candidates. Since the reference configuration is a kind of signaling optimization, the current LTM mechanism can work well even if there is only one reference configuration. Besides, RAN2 has assumed that only one reference configuration is supported for SCG selective activation. Thus we think the same principle can be followed for LTM in Rel-18. 
Only one reference configuration is supported for LTM in Rel-18.
Besides, in the RRC running CR [2], it’s described that the UE generates the LTM complete configuration by applying the LTM candidate configuration based on the LTM reference configuration. And it specifies the detailed handling of fields in LTM reference configuration and LTM candidate cell configuration upon generation of the complete configuration, shown as below. 
	5.3.5.x.5 	Handling of fields in LTM reference configuration and LTM candidate cell configuration
Upon the generation of a complete LTM candidate cell configuration by applying an ltm-CandidateConfig on top of an ltm-referenceConfiguration, the UE shall:
1> consider the configuration in ltm-referenceConfiguration as the complete LTM candidate cell configuration;
1> for each Need N field present in ltm-CandidateConfig that releases an element on a list (e.g., elementsToReleaseList according to A.3.9):
2> delete the corresponding element from the complete LTM candidate cell configuration, if present;
1> for each Need N field present in ltm-CandidateConfig that add or modify an element on a list (e.g., elementsToAddModList according to A.3.9):
2> if the corresponding element is already present in the complete LTM candidate cell configuration:
3> modify the corresponding element in the complete LTM candidate cell configuration with the one received in ltm-CandidateConfig;
2> else:
3> add the corresponding element in the complete LTM candidate cell configuration according to the one in ltm-CandidateConfig;
1> for each Need N field present in ltm-CandidateConfig (i.e., that do not release, add, or modify an element of a list):
2> if the field is present in the complete LTM candidate cell configuration:
3> modify the corresponding Need N field in the complete LTM candidate cell configuration with the one received in ltm-CandidateConfig;
2> else:
3> add the Need N field received in ltm-CandidateConfig in the complete LTM candidate cell configuration;
1> for each Need R field present in ltm-CandidateConfig:
2> if the field is present in the complete LTM candidate cell configuration:
3> modify the corresponding Need R field in the complete LTM candidate cell configuration with the one received in ltm-CandidateConfig;
2> else:
3> add the Need R field received in ltm-CandidateConfig in the complete LTM candidate cell configuration;
1> for each Need N field that is present in the complete LTM candidate cell configuration but does not have a corresponding Need N field in ltm-CandidateConfig i.e., Need N fields that do not release, add, or modify an element of a list:
2> remove the corresponding Need N field from the complete LTM candidate cell configuration;
1> for each Need R field that is present in the complete LTM candidate cell configuration but does not have a corresponding Need R field in ltm-CandidateConfig:
2> remove the corresponding Need R field from the complete LTM candidate cell configuration;
1> for each Need M field that is present in the complete LTM candidate cell configuration but does not have a corresponding Need R field in ltm-CandidateConfig:
2> keep the corresponding Need M field in the complete LTM candidate cell configuration;
NOTE X:	For the handling of all remaing ASN.1 structures, information elements, and fields that are not mentioned in this procedure the UE should follow the general guidelines and principles according to Annex A.


The field handling can be classified into two parts: 1) Need N field with ToAddModList/ToReleaseList and 2) other Need N/M/R fields. The handling of part-1) is clear and straightforward, i.e. similar to the existing delta configuration procedure. But the handling of part-2) still has some ambiguity, especially for the Need N and Need R fields. According to the current RRC running CR, the handling of part-2) can be summarized in the following table.
	
	Only present in candidate configuration
	Only present in reference configuration
	Present in both candidate and reference configuration

	Need N field
	Keep the field
	Remove the field
	Keep the field with the value in candidate configuration (new action)

	Need R field
(including the Need R field within the Need M field)
	Keep the field
	Remove the field
	Keep the field with the value in candidate configuration

	Need M field
	Keep the field
	Keep the field
	Keep the field with the value in candidate configuration


It can be found that the Need N and Need R fields only included in the reference configuration shall be removed in the generated complete configuration. Thus, a possible solution proposed by companies to simplify the handling is to not include any Need N and Need R filed in the reference configuration. However, according to the existing need code principle in section 6.1.2, if a Need R filed is a child field in Need M field, when the Need M field is absent in the delta configuration, the Need R filed shall be kept, instead of release. In this case, the handling on Need R field in the current RRC running CR does not align with the existing delta configuration handling.
According to the existing need code principle in RRC, if a Need R filed is a child field in Need M field, when the Need M field is absent in the delta configuration, the Need R filed shall be kept, instead of release. 
If any Need R field is not included in the reference configuration, when the NW wants to configure a Need R field within a Need M field, then the NW must include the parent Need M field in the candidate configuration, which shall increase the signalling overhead. So we think it should be allowed to include Need R field in the reference configuration, and the detailed handling can follow the current need code principle.
Regarding Need N field except for ToAddModList, it would be simple to not include such field in the reference configuration, since the current need code handling is not to store the field value, i.e. one-shot configuration. Thus, if the NW wants to configure a Need N field, it must include such field in the candidate configuration. However, the UE shall not apply the candidate configuration immediately when generating the complete configuration, but to store the complete configuration in the stable variables. Thus, for need N field, the UE needs to store the value in the candidate configuration into the complete configuration.
Besides, the current 6.1 section has captured the general rules for need codes handling. Considering that most rules for delta configuration can be reused for the field handling upon complete configuration generation, we think it would be simpler and clearer to capture the field handling upon complete configuration generation in section 6.1 as well. 
An example of the TP is shown as follows:
	Need N
	No action (one-shot configuration that is not maintained)
Used for (configuration) fields that are not stored and whose presence causes a one-time action by the UE. Upon receiving message with the field absent, the UE takes no action. For the field present in ltm-CandidateConfig, the UE adds the field and stores the value of the field in the UE-LTM-Candidate upon generation of UE LTM configuration.


 
	The handling of need codes as specified in the previous implies that:
-	if field1 in RRCMessage-IEs is absent, UE does not modify or take action on any child fields configured within field1 (regardless of their need codes);
-	if field2 in RRCMessage-IEs is absent, UE releases the field2 (and also its child field field21);
-	if field1 or field2 in RRCMessage-IEs is present, UE retains or releases their child fields according to the child field presence conditions;
-	if field1 in RRCMessage-IEs is present but the extension group containing field13 and field14 is absent, the UE releases field13 but does not modify field14;
-	if nonCriticalExtension defined by IE RRCMessage-v1570-IEs is absent, the UE does not modify field3 but releases field4;
Upon generation of UE LTM configuration, the UE applies ltm-CandidateConfig on top of ltm-referenceConfiguration, according to the handling of need code as specified above.


According to the analysis above, we give the following proposals:
The reference configuration should not include the Need N field except for ToAddModList.
For Need N field except for ToAddModList, upon complete configuration generation, the UE adds the field and stores the value of the field in the candidate configuration into the generated complete configuration.
For Need M, Need R and Need S fields, the UE follows the same rules for the existing delta configuration procedure, i.e. as specified in section 6.1.
	The handling of fields in LTM reference configuration and LTM candidate cell configuration upon generation of LTM complete configuration is captured in section 6.1.
2.3 LTM cell switch execution
In the RRC running CR [2], it’s specified that the UE shall release/clear all current radio configuration except for C-RNTI, AS security configuration, radio bearer/RLC bearer configuration and UE variables related to LTM, upon LTM cell switch. In the email discussion [Post122][055], companies further discussed which other configurations (e.g., MeasConfig IE) that the UE should not release upon the execution of an LTM cell switch procedure. In our understanding, the main intention to keep radio bearers and RLC bearers is to avoid full L2 reset upon LTM cell switch, e.g. to maintain the state variables and data stored in transmission/reception buffer in PDCP and RLC entities. But for other configurations (unrelated to L2 reset), considering that the complete LTM candidate cell configuration can include all necessary fields needed to perform the LTM cell switch, the simplest way is to release them upon LTM cell switch, and then apply the corresponding fields in the complete LTM candidate cell configuration, regardless of whether the target LTM configuration is the same as the source configuration or not. 
Upon LTM cell switch execution, the UE keeps the RadioBearerConfig and RLC-BearerConfig within rlc-BearerToAddModList, but releases other dedicated configurations.
However, since the UE keeps the source radio bearers and RLC bearers configuration, but the target cell may not include all source bearers in the candidate cell configuration, which may cause some misalignment between the UE and the NW. For example, there are DRB_1, DRB_2 and DRB_3 in the current UE configuration, but only DRB_2 and DRB_3 are configured by the target cell in the (complete) LTM candidate cell configuration. According to the current complete configuration generation procedure, there is no drb-ToReleaseList in the complete LTM candidate cell configuration to release DRB_3. Then the UE shall keep all DRB_1/2/3 for the target cell, but the NW expects there are DRB1/2 for the UE. 
The UE may keep some source configurations for radio/RLC bearers that are absent in the target complete configuration, which shall cause the misalignment between the UE and the NW.
In order to avoid such misalignment, the UE needs to autonomously release the radio bearers and RLC bearers that are not included in the generated complete configuration. 
Upon LTM cell switch execution, the UE autonomously releases the radio bearers and RLC bearers that are not included in the complete configuration after applying the complete configuration of the target cell.
Besides, some companies concerned that Need M fields in the radio/RLC bearer configurations from the source configuration that are absent in the target complete configuration shall still be remained after applying the target configuration, which will also cause the misalignment between the UE and the NW. Currently, these Need M fields are limited, and the NW can know the detailed information in the current UE configuration, so we think it can be up to NW implementation to avoid such misalignment, e.g. include these need M fields in each candidate cell configuration if the current UE configuration has them.
It is up to NW implementation to avoid the radio/RLC bearer configuration misalignment caused by non-release of Need M fields, e.g. include these Need M fields in each candidate cell configuration.  
2.4 RRC configured L2 reset
At RAN2#121 meeting, we discussed how to indicate L2 reset and agreed that the UE determines to reset L2 or not based on RRC configuration as follows:
	· [bookmark: _GoBack]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). 


Besides, at last meeting, RAN2 revised the previous agreement on the partial MAC reset. Namely, MAC reset is always required in the LTM cell switch.
	· For non-TA parts, we do MAC reset, which overrides earlier agreements on partial MAC reset. As earlier agreed RLC-AM can continue at LTM cell switch (intended for intra-DU).


However, for the RLC and PDCP reset handling, the L2 reset indication based on the RRC configuration is still needed. The simplest way is to define several sets of cells, each set indicates cells in which the UE does not need to perform full L2 reset if LTM cell switch is performed between them, otherwise, full L2 reset is required. And a cell set ID can be configured per LTM candidate cell to indicate the L2 reset handling upon LTM cell switch.
Regrading the detailed handling in full L2 reset, the UE needs to perform MAC reset, RLC re-establishment and PDCP recovery for AM DRB upon LTM cell switch, e.g. for inter-DU LTM. But for partial L2 reset, the UE just requires to perform MAC reset, i.e. no need to perform RLC re-establishment and PDCP recovery, e.g. for intra-DU LTM. 
A cell set ID is configured per LTM candidate cell to indicate the L2 reset handling upon LTM cell switch:
If the cell switch is performed between cells with the same cell set ID, the UE performs MAC reset only, i.e. no need to perform RLC re-establishment and PDCP recovery.
If the cell switch is performed between cells with different cell set IDs, the UE performs MAC reset, RLC re-establishment and PDCP recovery for AM DRB. 
Conclusion and Proposals
In this contribution, we discussed remaining issues on LTM RRC aspects with the following observations and proposals:
Observation 1: In case that there is a separate reference configuration, i.e. the reference configuration is not empty, the NW should also be allowed to provide complete configurations for some candidate cells.
Observation 2: If the received candidate configuration is a complete configuration, the UE can directly use the candidate configuration upon triggering the LTM execution. And the received complete candidate configuration shall not be impacted by the reference configuration update.
Observation 3: According to the existing need code principle in RRC, if a Need R filed is a child field in Need M field, when the Need M field is absent in the delta configuration, the Need R filed shall be kept, instead of release.
Observation 4: The UE may keep some source configurations for radio/RLC bearers that are absent in the target complete configuration, which shall cause the misalignment between the UE and the NW.

LTM in NR-DC
Proposal 1: SCG LTM is not supported in Rel-18.
Proposal 2: In NR-DC, the SCG is released upon MCG LTM execution, i.e. via the explicit indication in the LTM candidate cell configuration.
On reference, candidate and complete configuration
Proposal 3: When the reference configuration is empty, the LTM candidate cell configuration should be provided as a complete configuration.
Proposal 4: For each LTM candidate cell, the NW indicates whether the candidate configuration is a complete configuration or a delta configuration based on the reference configuration.
Proposal 5: Only one reference configuration is supported for LTM in Rel-18.
Proposal 6: The reference configuration should not include the Need N field except for ToAddModList.
Proposal 7: For Need N field except for ToAddModList, upon complete configuration generation, the UE adds the field and stores the value of the field in the candidate configuration into the generated complete configuration.
Proposal 8: For Need M, Need R and Need S fields, the UE follows the same rules for the existing delta configuration procedure, i.e. as specified in section 6.1.
Proposal 9: The handling of fields in LTM reference configuration and LTM candidate cell configuration upon generation of LTM complete configuration is captured in section 6.1.
LTM cell switch execution
Proposal 10: Upon LTM cell switch execution, the UE keeps the RadioBearerConfig and RLC-BearerConfig within rlc-BearerToAddModList, but releases other dedicated configurations.
Proposal 11: Upon LTM cell switch execution, the UE autonomously releases the radio bearers and RLC bearers that are not included in the complete configuration after applying the complete configuration of the target cell.
Proposal 12: It is up to NW implementation to avoid the radio/RLC bearer configuration misalignment caused by non-release of Need M fields, e.g. include these Need M fields in each candidate cell configuration.
RRC configured L2 reset
Proposal 13: A cell set ID is configured per LTM candidate cell to indicate the L2 reset handling upon LTM cell switch:
• If the cell switch is performed between cells with the same cell set ID, the UE performs MAC reset only, i.e. no need to perform RLC re-establishment and PDCP recovery.
• If the cell switch is performed between cells with different cell set IDs, the UE performs MAC reset, RLC re-establishment and PDCP recovery for AM DRB.
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