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1. Introduction
This contribution discusses overall signalling structure for LTM to balance between signalling flexibility and signalling efficiency and how to handle candidate cells upon LTM. 
	RAN2#119bis agreement
RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. 
RAN2 assumes that candidate cell configuration can only be modified / released by Network (FFS later whether some optimization should be applied e.g. for release). 
For L1L2 mobility will support that candidate configurations are delta configurations on top of a reference configuration. FFS if the reference configuration is a separate reference configuration or e.g. the current configuration. 
For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.
FFS how the UE determine the BWPs (for DL and UL) to be used upon the execution of L1/L2 inter-cell mobility




	RAN2#120 agreement
P1	RAN2 to confirm that the CellGroupConfig IE is (mandatory) needed within an LTM candidate cell configuration.
P3	The RadioBearerConfig IE can be optionally supported in an LTM candidate configuration
P5	The MeasConfig IE can be optionally supported in an LTM candidate configuration.
P8	The OtherConfig IE is not required to be part of the LTM candidate cell configuration.
P9	The LTM candidate cell configuration should be designed as a To AddMod/ToRelease structure.
P10	The LTM candidate cell configuration ASN.1 structure comprises at least a CellGroupConfig IE and a configuration ID.




2. Discussion 
2.1 	Cell group configuration by referring to a separate candidate cell configuration pool  
RAN2 agreed that LTM candidate cell configuration is configured as a ToAddMod/ToRelease structure. We discuss how to configure the candidate cells to achieve signalling efficiency. 
To maintain high data communication while exploiting dynamic mobility enabled by LTM, it should be possible for LTM to be executed with SCells, by supporting maintaining/adding/releasing SCells upon LTM for use in the target cell. Since SCell configuration is included as part of cell group configuration, a cell group configuration corresponding to a candidate cell should be able to configure PCell configuration as well as SCell configuration for each of SCells to be used when the candidate cell becomes PCell. 
Observation 1: To support LTM with carrier aggregation, a (candidate) cell group configuration corresponding to a LTM candidate cell needs to include PCell configurations as well as SCell configuration for all SCells to be used for CA. 
To maximally exploit dynamic mobility gain via LTM, it is desirable to configure UE with multiple candidate cells. This means that UE is configured with multiple candidate cell groups corresponding to multiple candidate cells. If each candidate cell group configuration explicitly includes PCell configuration and SCell configuration for one or multiple SCells to support LTM with CA, overall signalling overhead to configure multiple candidate cells for LTM may be excessive since the overall signalling overhead linearly increases with the number of configured candidate cells. 
Consider an example where that two cells (cell#1, cell#2) are on different frequencies and UE is configured with these two cells as two PCell candidates for LTM. Assume that we want to configure the UE such that, when cell#1 is PCell, cell#2 becomeSCell, and when cell#2 PCell, cell#1 becomes SCell. Then UE needs to be configured with two candidate cell groups corresponding to the two candidate cells. Candidate cell group for cell#1 needs to include PCell configuration for cell#1 and SCell configuration for cell#2. Candidate cell group for cell#2 needs to include PCell configuration for cell#2 and SCell configuration for cell#1. In this example, cell#1 and cell#2 configuration are included in both candidate cell groups (in one candidate cell group as PCell, and in the other candidate cell group as SCell), i.e., there is some redundancy of signalling due to duplicated parameters across candidate cell groups.  
Observation 2: In case multiple candidate cells are configured for LTM, if the cell group configuration for each candidate cell includes a complete configuration for its PCell and its SCells individually across multiple cell group configurations corresponding to multiple candidate cells, signalling overhead may be excessive and some signalling may be redundant and duplicated.  
Given the observation, we see it crucial to consider signalling optimization seriously when designing RRC configuration structure for LTM, in particular for the cases that multiple candidate cells are configured and LTM with CA are supported. 
Proposal 1: Optimize candidate cell configuration structure to reduce overall signalling overhead in order to efficiently support LTM with multiple candidate cells and LTM with CA. 
RAN2 is designing a signalling structure for candidate cell configuration and maintenance. The outstanding options includes 1) RRC message per candidate cell, and 2) cell group configuration per candidate cell (possibly with a pool of candidate cell list including additional per-UE configuration (e.g. RB config) and/or per-CG configuration(e.g., measConfig)). We think the second option (cell group configuration per candidate cell) can allow easier and more straightforward signalling structure to achieve higher signalling efficiency.   
Proposal 2: A list of candidate cells can be configured as an IE within a RRCReconfiguration message, where the IE includes a list of cells with each cell configuration (ToAddModList/ToReleaseList IE) and optional IE to configure parameters that cannot be configured by CellGroupConfig IE (e.g., RBconfig and measConfig, etc)
Let us revisit the example shown above (where two cells (cell#1,2) of different frequencies are configured as LTM candidates and if one cell becomes PCell, the other cell becomes SCell upon LTM). To increase signalling efficiency (by avoiding duplicated signalling) in this example, we can consider introducing a separate candidate cell configuration pool. The candidate cell configuration pool intends to configure a list of cells with configuration parameters as candidate cells (cell#1 configuration and cell#2 configuration in the example) and then use the configuration pool to generate candidate cell group configuration for each candidate cell by referring to the entries within the candidate cell configuration pool or by configuring each cell of the candidate cell group explicitly.


Figure1. Schematic view of candidate cell configuration pool and candidate cell group configurations by referring to the candidate cell configuration pool. UE is configured with candidate cell configuration pool IE and candidate cell group list IE. The UE is configured with two candidate cell group, where candidate cell group#1 is for the case cell#1 is PCell and candidate cell group#2 is for the case cell#2 is PCell. Each cell within the candidate cell configuration can be configured by full configuration or referring to an entry in the candidate cell configuration pool. If SpCellConfig for the candidate cell group corresponding to cell#1 is configured by referring to ID_X, the SpCell is configured with config_Cell#1 as configured in the candidate cell configuration pool. Likewise, if SpCellConfig for the candidate cell group corresponding to cell#2 is configured by referring to ID_Y, the SpCell is configured with config_Cell#2 as configured in the candidate cell configuration pool.   
Comparing to the non-optimized approach where network should signal cell#1 configuration as PCell and cell#2 configuration as SCell for candidate cell group corresponding cell#1 as well as cell#2 configuration as PCell and cell#1 configuration for candidate cell group corresponding to cell#2, the candidate cell configuration pool approach seems to allow a significant signalling gain.
Also note that RAN2 made the agreement that LTM candidate cells are maintained for subsequent LTM. If the candidate cell configuration pool introduced, the agreement can be translated into that the candidate cell configuration pool that we propose to introduce needs to be maintained upon LTM.  

Proposal 3: To introduce a separate configuration pool of cells (called candidate cell configuration pool) that can configure a list of configurations for several candidate cells that can become PCell/SCells upon LTM. 
Proposal 4: The candidate cell configuration pool is maintained upon LTM. 
Proposal 5: Candidate cell group configuration can refer to the candidate cell configuration pool, where each cell (PCell/SCell) within the candidate cell group is configured either by existing SpCellConfig/SCellConfig IE or by simply referring to an entry within candidate cell configuration pool. FFS further details. 
2.2 Reference configuration for delta configuration support 
We consider two options to support delta configuration. 
Option1: Reference configuration can be configured within each CellGroupConfig corresponding to each candidate cell. 
Option2: Reference configuration is configured within candidate cell configuration pool (assuming that candidate cell configuration pool is introduced and candidate cell group configuration is generated by using/ referring to the candidate cell configuration pool). 
In option1, the reference configuration within the candidate cell group configuration can be used as basis for delta configuration of PCell/SCell configuration within the candidate cell group. Different candidate cell group can have its own reference configuration. For reference configuration, a single reference configuration per candidate cell group seems sufficient, and then the reference configuration is used as a common reference of all configured cells (PCell/SCells) within the candidate cell group. Considering that the common reference is used as reference for configuring cells on different frequencies, it is not clear if the reference configuration can provide sufficient signalling gain (as cells on different frequencies normally require different PHY configurations).
In option2, the reference configuration within the candidate cell configuration pool can be used as basis for delta configuration of PCell/SCell configuration of any candidate cell group of the configured candidate cell groups. If a single reference configuration is only configured within the candidate cell configuration pool, the reference configuration is used as a common reference for all configured cells (PCells/SCells) of all candidate cell groups. Achievable signalling gain with a single reference configuration per candidate cell configuration pool is considered marginal. To increase signalling gain, we can consider supporting reference configuration per frequency. For instance, two separate reference configurations (R1, R2) are configured for two frequencies (say F1 and F2), respectively. Then, if one cell is configured as candidate cell for F1, then R1 is used as reference, and if another cell is configured as candidate cell for F2, R2 is used as reference, achieving more signalling efficiency. 
If we compare two options roughly, option1 seems to have similar signalling structure but its expected signalling gain seems smaller than option2. We need more investigation of both options and hence propose RAN2 to further study achievable signalling efficiency gain and signalling structure complexity of each option. 
Proposal 6: To discuss two options for reference configuration structure to support delta configuration in terms of achievable signalling efficiency and signalling structure complexity:
· Option1: Reference configuration is configured within each CellGroupConfig corresponding to each candidate cell. The reference configuration within the candidate cell group configuration can be used as basis for delta configuration of PCell/SCell configuration within the candidate cell group. Different candidate cell group configuration can have its own reference configuration.  
· Option2: Reference configuration is configured within candidate cell configuration pool. The reference configuration within the candidate cell configuration pool can be used as basis for delta configuration of PCell/SCell configuration of any candidate cell group of the configured candidate cell groups. FFS single reference configuration or multiple 

3. Conclusion 
This contribution discusses overall signalling structure for LTM to balance between signalling flexibility and signalling efficiency and proposes the following: 
Observation 1: To support LTM with carrier aggregation, a (candidate) cell group configuration corresponding to a LTM candidate cell needs to include PCell configurations as well as SCell configuration for all SCells to be used for CA. 
Observation 2: In case multiple candidate cells are configured for LTM, if the cell group configuration for each candidate cell includes a complete configuration for its PCell and its SCells individually across multiple cell group configurations corresponding to multiple candidate cells, signalling overhead may be excessive and some signalling may be redundant and duplicated.  
Proposal 1: Optimize candidate cell configuration structure to reduce overall signalling overhead in order to efficiently support LTM with multiple candidate cells and LTM with CA. 
Proposal 2: A list of candidate cells can be configured as an IE within a RRCReconfiguration message, where the IE includes a list of cells with each cell configuration (ToAddModList/ToReleaseList IE) and optional IE to configure parameters that cannot be configured by CellGroupConfig IE (e.g., RBconfig and measConfig, etc)
Proposal 3: To introduce a separate configuration pool of cells (called candidate cell configuration pool) that can configure a list of configurations for several candidate cells that can become PCell/SCells upon LTM. 
Proposal 4: The candidate cell configuration pool is maintained upon LTM. 
Proposal 5: Candidate cell group configuration can refer to the candidate cell configuration pool, where each cell (PCell/SCell) within the candidate cell group is configured either by existing SpCellConfig/SCellConfig IE or by simply referring to an entry within candidate cell configuration pool. FFS further details. 
Proposal 6: To discuss two options for reference configuration structure to support delta configuration in terms of achievable signalling efficiency and signalling structure complexity:
· Option1: Reference configuration is configured within each CellGroupConfig corresponding to each candidate cell. The reference configuration within the candidate cell group configuration can be used as basis for delta configuration of PCell/SCell configuration within the candidate cell group. Different candidate cell group configuration can have its own reference configuration.  
· Option2: Reference configuration is configured within candidate cell configuration pool. The reference configuration within the candidate cell configuration pool can be used as basis for delta configuration of PCell/SCell configuration of any candidate cell group of the configured candidate cell groups. FFS single reference configuration or multiple 
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