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Introduction
At last meeting, RAN2 discussed LTM RRC aspects and made the following agreements [1]: 
	· [bookmark: _Hlk115110994]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.


In this contribution, we discussed some remaining issues related LTM RRC aspects.

Discussions 
[bookmark: _Toc6764][bookmark: _Toc24792][bookmark: _Toc939]2.1 On delta and reference configuration
At last meeting, it’s agreed that 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). But the UE implementation can postpone that step to the reception of the LTM cell switch command. And the reference configuration can be empty. It means that the separate reference configuration can be optionally provided to the UE.
The separate reference configuration can be optionally provided to the UE, i.e. the reference configuration can be empty.
In case that LTM without a separate reference configuration, there are two alternatives on the table: 
· 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).
In Alt. A, the UE handling to form the complete candidate configuration is similar to the case where the reference configuration is explicitly provided. In our understanding, if the reference configuration is not explicitly provided, the NW can provide full candidate configuration or delta candidate configuration based on the current UE configuration, i.e. the configuration used when receiving the RRC message. Namely, if the delta candidate configuration is received, the current UE configuration can be taken as a reference configuration implicitly. And we think it can be up to UE implementation when to generate the complete configuration, e.g. when receiving the candidate configuration or upon reception of LTM cell switch command. The main point is that the UE needs to record the current UE configuration when receiving the candidate configuration. If the UE implementation to postpone the generation of complete configuration to the reception of the LTM cell switch command, the UE needs to apply the delta configuration based on the UE configuration used when receiving this candidate configuration. Besides, upon generating the complete configuration, the UE can store the complete configuration for subsequent LTM, i.e. used when the UE switches back to the same cell. 
In Alt. A, if the candidate delta configuration is provided, the current UE configuration (used when receiving the LTM candidate configuration) can be taken as a reference configuration implicitly. The UE handling to generate the complete candidate configuration is similar to the case with separate reference configuration.
In Alt. B, the candidate delta configuration is applied based on the current UE configuration at the time of reconfiguration execution/cell switch. However, when preparing the LTM candidates, the NW has no idea which cell configuration could be the current UE configuration in the subsequent LTM. For example, there are three cells when preparing the LTM candidates, e.g. cell_1 is the initial source cell, cell_2 and cell_3 are LTM candidates: 
· At the time T1, the UE switches from cell_1 to cell_2, the current UE configuration is the cell_1 configuration; 
· At the time T2, the UE switches from cell_2 to cell_3, the current UE configurations is the cell_2 configuration; 
· At the time T3, the UE switches from cell_3 to cell_1, the current UE configuration is the cell_3 configuration;  
Thus, the NW needs to provide multiple delta configurations for each candidate cell, and each delta configuration is based on the other candidate cell configuration (who could be the source for this candidate cell). For example, 
· cell_1: {delta 1 based on cell_2, delta 2 based on cell_3}, 
· cell_2: {delta 1 based on cell_1, delta 2 based on cell_3},  
· cell_3: {delta 1 based on cell_1, delta 2 based on cell_2}. 
It would require complicated coordination between the source DU, candidate DU and CU in inter-DU LTM, to let each DU know candidate cell configurations generated by other DUs. And the NW needs to identify the different configuration part between each cell pair to generate the correct delta configuration, which increases the NW implementation complexity. Besides, upon reception of the cell switch command, the UE needs to identify which delta configuration for the target cell is associated with the current UE configuration, and then applies the associated delta configuration for the target cell. It may introduce additional spec impact, compared to the current operation on applying RRCReconfiguration.
When preparing the LTM candidates, the NW has no idea which cell configuration could be the current UE configuration at the time of reconfiguration execution/cell switch in the subsequent LTM. So the NW needs to identify the different configuration part between each cell pair and provides multiple delta configurations for each candidate cell, i.e. each delta is based on the other candidate cell configuration.  
Based on the analysis above, we prefer Alt.1 to have a similar mechanism for candidate configuration with and without separate reference configuration. Thus, we give the following proposals:
If there is no separate reference configuration (i.e. the reference configuration is empty), the candidate configuration can be provide as a full configuration or a delta configuration based on the current UE configuration (used when receiving this candidate configuration).
A unified solution is considered to handle the candidate delta configuration with/without separate reference configuration:
If there is no separate reference configuration, the candidate delta configuration is applied on top of the current UE configuration (used when receiving this candidate configuration) to form a complete candidate configuration.
If there is a separate reference configuration, the candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration.
It is up to UE implementation when to form the complete candidate configuration, e.g. either at the time when receiving the LTM candidate configuration or upon reception of LTM switch command. 
Upon forming the complete candidate configuration, the UE stores the generated candidate cell configuration for subsequent LTM.
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. 
Regrading how to generate the complete candidate configuration, we think the complete configuration is similar to the full configuration, i.e. all required IEs for the candidate cell shall be included. So some principles can be considered to handle different types of Need Code IEs. For Need R IEs, only if the parameters are included in the candidate delta configuration, they shall be included in the complete candidate configuration. For Need N IEs, if the parameters are included in the ToAddModList in the reference configuration and not included in the ToReleaseList in the candidate delta configuration, or if the parameters are included in the ToAddModList in the candidate delta configuration, the parameters shall be included in the ToAddModList in the complete candidate configuration, i.e. there is no ToReleaseList in the complete candidate configuration. For Need M IEs, if the parameters are included in the reference configuration or the candidate delta configuration, they shall be included in the complete candidate configuration. We give the following proposal:
When forming the complete candidate configuration:
For Need R IEs, only if the parameters are included in the candidate delta configuration, the UE shall include them in the complete candidate configuration. 
For Need N IEs, if the parameters are included in the ToAddModList in the reference configuration and not included in the ToReleaseList in the candidate delta configuration, or if the parameters are included in the ToAddModList in the candidate delta configuration, the UE shall include them in the ToAddModList in the complete candidate configuration, i.e. there is no ToReleaseList in the complete candidate configuration.
For Need M IEs, if the parameters are included in the reference configuration or the candidate delta configuration, the UE shall include them in the complete candidate configuration. 
Regrading how to specify the applying of complete candidate configuration and replacing the current UE configuration via a RRC reconfiguration procedure without unnecessarily reset MAC, RLC or PDCP, a possible way is to define a similar procedure as the current full configuration procedure specified in section 5.3.5.11. During this procedure, the UE shall firstly clear/release the all current dedicated radio configurations except for some specific fields (FFS), e.g. RLC bearers, radio bearers. In order to avoid the unnecessary MAC, RLC and PDCP reset, the UE can maintain the current MAC, RLC and PDCP entities, e.g. store states variables and the data stored in transmission and reception buffers. And then the UE shall apply the fields in the complete candidate configuration, according to the operation defined in section 5.3.5.3.
Upon applying the fields in the complete candidate configuration, the UE determines whether to perform full L2 reset based on the RRC configuration. If the full L2 reset is required, for RLC bearers/radio bearers are included in the ToAddModList in the complete candidate configuration, the UE resets the current MAC, RLC and PDCP entities, e.g. release/clear states variables and the data stored in transmission and reception buffers. For RLC bearers/radio bearers are not included in the ToAddModList in the complete candidate configuration, the UE release the corresponding RLC bearers/radio bearers (including release RLC and PDCP entities). If the full L2 reset is not required, the UE performs partial MAC reset. And if RLC bearers/radio bearers are not included in the ToAddModList in the complete candidate configuration, the UE release the corresponding RLC bearers/radio bearers (including release RLC and PDCP entities).
Upon applying the complete candidate configuration and replacing the current UE configuration, the UE shall:
firstly clear/release all current dedicated radio configurations except for some specific fields (FFS, e.g. RLC bearers, radio bearers) but maintain the current MAC, RLC and PDCP entities, e.g. store states variables and the data stored in transmission and reception buffers; 
apply the fields in the complete candidate configuration, according to the operation defined in section 5.3.5.3；
determine if to reset MAC/RLC/PDCP or not based on RRC configuration (e.g. set of cells) for the target candidate cell, i.e. not based on the existing L2 reset indication.
Upon applying the fields in the complete candidate configuration, the UE releases RLC bearers/radio bearers if they are not included in the ToAddModList in the complete candidate configuration.
Regrading the parameters to be included in the reference configuration, we think it is simple to provide a full configuration to contain all possible IEs in the current RRCReconfiguration messages. In addition to the existing parameters, if a common L1 measurement resources pool and TCI-state pool are agreed to be introduced for LTM, they can also be included in the reference configuration for serving cells and candidate cells, as discussed in our companion paper [2]. 
The separate reference configuration is a full configuration, i.e. an RRCReconfiguration message.
Upon reception of the separate reference configuration, the UE shall store the reference configuration separately and maintain such configuration after completion of LTM. The reference configuration can only be modified or released by the NW.
The separate reference configuration can only be modified or released by the NW.
Another issue proposed by some companies 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 separate reference configuration. Thus we see no much need to support multiple reference configurations as a further optimization. Considering of the large work load on Rel-18 LTM, we prefer not to consider multiple separate reference configurations for LTM in Rel-18. 
RAN2 consider not to support multiple separate reference configurations for LTM in Rel-18.
2.2 On compliance check
Although we agreed when to form the complete candidate configuration at last meeting, it’s still FFS when to perform the compliance check, i.e. early vs late. If there is a separate reference configuration provided by the NW, we think the UE can perform the compliance check upon receiving the reference configuration, i.e. the early check, to reduce the configuration handling delay during LTM execution in case that the UE generates the complete candidate configuration after receiving the cell switch command. Besides, if the UE detects compliance check failure on the reference configuration, it’s likely that the LTM candidate configurations based on the reference configuration are also invalid. 
If the compliance check on reference configuration fails, the LTM candidate configurations based on the reference configuration are also invalid.
Thus, we think it would be beneficial to do the early compliance check on the reference configuration, e.g. to avoid unnecessary RRC re-establishment due to the reference configuration check failure upon LTM execution. If the early compliance check on the reference configuration, we can further consider how to handle the compliance check failure, e.g. whether RRC re-establishment is triggered.   
The UE performs the compliance check on the reference configuration upon receiving the reference configuration.
Regarding the compliance check for the candidate cell configuration, we think it can be up to the UE implementation. For example, if the candidate configuration is a delta configuration (e.g. based on the reference configuration), the UE can perform the compliance check at forming the complete candidate configuration. If the early RACH is triggered before cell switch to acquire the TA on candidate cell, and the early RACH resources is contained in the LTM candidate configuration, then the UE needs to perform the compliance check upon triggering the early RACH procedure.
It is up to UE implementation when to perform compliance check for the candidate cell configuration, e.g. upon forming the complete candidate configuration, performing early RACH procedure or reception of LTM cell switch command.
2.3 RRC part of the cell switch without L2 reset
At last 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:
	· 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). 


In order to indicate the L2 reset based on RRC configuration, there are several options on the table:
· Option 1: define 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;
· Option 2: define cell pair, each cell pair indicates cells in which the UE does not need to perform full L2 reset if LTM cell switch is performed between them;
· Option 3: configure DU ID with the candidate cell, to indicate that the UE does not need to perform full L2 reset if cell switch is performed between cells with the same DU ID. 
In option 1, multiple cell sets are pre-configured by the NW. If cell switch is performed between cells within the same cell set, the UE does not need to perform full L2 reset. If cell switch is performed between cells belonging to different cell sets, the UE needs to perform full L2 reset. Option 2 is similar to option 1, but more signalling overhead is required to define the finer cell pair. Option 3 needs to expose the DU ID, which is an undesired behaviour from the NW perspective. Thus, option 1 is preferred for simplicity. 
Sets of cells are configured via RRC to indicate if full L2 reset is required for LTM cell switch. 
Regrading the detailed handling in full L2 reset, we think 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, e.g. for intra-DU LTM, the UE just requires to perform partial MAC reset, i.e. no need to perform RLC re-establishment and PDCP recovery. Thus, we give the following proposals:
If the cell switch is performed between cells within the same cell set, the UE performs partial L2 reset, i.e. partial MAC reset only, no need to perform RLC re-establishment and PDCP recovery.
If the cell switch is performed between cells belonging to different cell sets, the UE performs full L2 reset, i.e. MAC reset, RLC re-establishment and PDCP recovery for AM DRB. 
If the MAC, RLC and PDCP handling in full L2 reset has been clearly defined, there is no need to introduce separate indication for MAC, RLC and PDCP operation, respectively. Based on the cell sets pre-configured via RRC signalling and the indicated candidate cell or cell set identification in the LTM cell switch command, the UE can easily know whether the full L2 reset is required or not. 
No need to introduce separate indications for MAC, RLC and PDCP reset.
Another issue is which node to determine the candidate cells included in one cell set. Since it’s assumed that the cell switch in inter-DU case always perform full L2 reset, the determination node must know which candidate cells belonging to the same candidate DU. Considering that the CU knows all prepared LTM candidate cells from which candidate DUs, it would be simple to let the CU decide the cell sets. Besides, usually the CU determines whether PDCP recovery is required for the cell switch, so it’s more reasonable to let the CU determine which candidates cells belong to the same cell set, e.g. full L2 reset can also be performed for intra-DU LTM if the NW wants to do it.
The sets of cells are determined by the CU, i.e. determining which candidate cells belong to the same cell set.
Regarding how to configure the cell sets to the UE, there are several alternatives that can be considered:
· Alt. 1: a cell set ID per LTM candidate configuration
· Alt. 2: several cell sets, each set includes a list of LTM candidate configuration IDs
· Alt. 3: a sequence containing cell sets, and each cell set containing a sequence of LTM candidate configurations
In Alt. 1, each LTM candidate configuration is configure with a configuration set ID. Upon triggering LTM, the UE can know whether the full L2 reset is required or not, based on the LTM candidate configuration ID included in the cell switch command. If the configuration set ID for the source cell is the same as that for the target cell indicated in the cell switch command, the UE is not required to perform full L2 reset. Otherwise, the UE needs to perform full L2 reset.
In Alt. 2, the UE can also identify whether the full L2 reset is required or not, based on the LTM candidate configuration ID included in the cell switch command, i.e. to determine whether the source cell and the target cell belong to the same cell set. However, the signaling structure to configure a list of cell belonging to the same set for Alt. 2 is more complicated than Alt. 1. Besides, considering of the cell set modification (e.g. to add or remove a specific candidate cell from a cell set), the NW can simply reconfigure the configuration set ID for each LTM candidate configuration in Alt. 1.
Alt.3 is similar to Alt. 2, but further include the LTM candidate configuration under each cell set, i.e. no need to have a separate LTM candidate configuration list. Since the LTM candidate configuration ID within different cell set could be the same value, the NW needs to include both the cell set ID and LTM candidate configuration ID in the cell switch command to indicate the unique target candidate cell. And the UE determines whether to perform full L2 reset, based on the indicated cell set ID.
According to the analysis above, Alt. 1 is preferred for simplicity.
A cell set ID is configured per LTM candidate configuration to indicate the associated cell set.
2.4 Candidate cell maintenance
RAN2 assumed that sequential LTM between candidates without RRC reconfiguration can be supported. And the LTM candidate cell configuration can only be modified/released by Network. Thus, in order to make full use of LTM candidate configurations for subsequent LTM, the UE could maintain candidate configurations after completion of one LTM by default. 
After completion of one LTM execution, LTM candidate cell configurations are maintained by default. 
Since the initial source cell could also be the potential candidate for the subsequent LTM, the source cell configuration could be maintained after completion of LTM. In such case, the NW should explicitly configure the source cell as a LTM candidate cell in the LTM candidate cell configuration list, if the NW wants to use the source cell for subsequent LTM, i.e. similar to SCG selective activation. 
The NW explicitly configures the source cell as a LTM candidate cell in the LTM candidate cell configuration list, if the NW wants to use the source cell for the subsequent LTM.
Conclusion and Proposals
In this contribution, we discussed remaining issues on LTM RRC aspects with the following observations and proposals:
Observation 1: The separate reference configuration can be optionally provided to the UE, i.e. the reference configuration can be empty.
Observation 2: In Alt. A, if the candidate delta configuration is provided, the current UE configuration (used when receiving the LTM candidate configuration) can be taken as a reference configuration implicitly. The UE handling to generate the complete candidate configuration is similar to the case with separate reference configuration.
Observation 3: When preparing the LTM candidates, the NW has no idea which cell configuration could be the current UE configuration at the time of reconfiguration execution/cell switch in the subsequent LTM. So the NW needs to identify the different configuration part between each cell pair and provides multiple delta configurations for each candidate cell, i.e. each delta is based on the other candidate cell configuration.
Observation 4: If the compliance check on reference configuration fails, the LTM candidate configurations based on the reference configuration are also invalid.

Proposal 1: If there is no separate reference configuration (i.e. the reference configuration is empty), the candidate configuration can be provide as a full configuration or a delta configuration based on the current UE configuration (used when receiving this candidate configuration).
Proposal 2: A unified solution is considered to handle the candidate delta configuration with/without separate reference configuration:
- If there is no separate reference configuration, the candidate delta configuration is applied on top of the current UE configuration (used when receiving this candidate configuration) to form a complete candidate configuration.
- If there is a separate reference configuration, the candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration.
- It is up to UE implementation when to form the complete candidate configuration, e.g. either at the time when receiving the LTM candidate configuration or upon reception of LTM switch command.
- Upon forming the complete candidate configuration, the UE stores the generated candidate cell configuration for subsequent LTM.
- 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.
Proposal 3: When forming the complete candidate configuration:
- For Need R IEs, only if the parameters are included in the candidate delta configuration, the UE shall include them in the complete candidate configuration.
- For Need N IEs, if the parameters are included in the ToAddModList in the reference configuration and not included in the ToReleaseList in the candidate delta configuration, or if the parameters are included in the ToAddModList in the candidate delta configuration, the UE shall include them in the ToAddModList in the complete candidate configuration, i.e. there is no ToReleaseList in the complete candidate configuration.
- For Need M IEs, if the parameters are included in the reference configuration or the candidate delta configuration, the UE shall include them in the complete candidate configuration.
Proposal 4: Upon applying the complete candidate configuration and replacing the current UE configuration, the UE shall:
- firstly clear/release all current dedicated radio configurations except for some specific fields (FFS, e.g. RLC bearers, radio bearers) but maintain the current MAC, RLC and PDCP entities, e.g. store states variables and the data stored in transmission and reception buffers;
- apply the fields in the complete candidate configuration, according to the operation defined in section 5.3.5.3；
- determine if to reset MAC/RLC/PDCP or not based on RRC configuration (e.g. set of cells) for the target candidate cell, i.e. not based on the existing L2 reset indication.
Proposal 5: Upon applying the fields in the complete candidate configuration, the UE releases RLC bearers/radio bearers if they are not included in the ToAddModList in the complete candidate configuration.
Proposal 6: The separate reference configuration is a full configuration, i.e. an RRCReconfiguration message.
Proposal 7: The separate reference configuration can only be modified or released by the NW.
Proposal 8: RAN2 consider not to support multiple separate reference configurations for LTM in Rel-18.
Proposal 9: The UE performs the compliance check on the reference configuration upon receiving the reference configuration.
Proposal 10: It is up to UE implementation when to perform compliance check for the candidate cell configuration, e.g. upon forming the complete candidate configuration, performing early RACH procedure or reception of LTM cell switch command.
Proposal 11: Sets of cells are configured via RRC to indicate if full L2 reset is required for LTM cell switch.
Proposal 12: If the cell switch is performed between cells within the same cell set, the UE performs partial L2 reset, i.e. partial MAC reset only, no need to perform RLC re-establishment and PDCP recovery.
Proposal 13: If the cell switch is performed between cells belonging to different cell sets, the UE performs full L2 reset, i.e. MAC reset, RLC re-establishment and PDCP recovery for AM DRB.
Proposal 14: No need to introduce separate indications for MAC, RLC and PDCP reset.
Proposal 15: The sets of cells are determined by the CU, i.e. determining which candidate cells belong to the same cell set.
Proposal 16: A cell set ID is configured per LTM candidate configuration to indicate the associated cell set.
Proposal 17: After completion of one LTM execution, LTM candidate cell configurations are maintained by default.
Proposal 18: The NW explicitly configures the source cell as a LTM candidate cell in the LTM candidate cell configuration list, if the NW wants to use the source cell for the subsequent LTM.
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