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1. Introduction
[bookmark: _Hlk118141910]In RAN2#120 meeting [1], the content of candidate cell configuration for LTM and the delta configuration was discussed. And the following agreements were made.
	· [bookmark: _Hlk117090237]RAN2 to confirm that the CellGroupConfig IE is (mandatory) needed within an LTM candidate cell configuration.
· The RadioBearerConfig IE can be optionally supported in an LTM candidate configuration
· The MeasConfig IE can be optionally supported in an LTM candidate configuration.
· The OtherConfig IE is not required to be part of the LTM candidate cell configuration.
· The LTM candidate cell configuration should be designed as a To AddMod/ToRelease structure.
· The LTM candidate cell configuration ASN.1 structure comprises at least a CellGroupConfig IE and a configuration ID.
On Delta Configuration
· A UE stores the reference configuration as a separate configuration.
· The reference configuration is managed separately 


In this paper, we provide our views on the configuration for LTM including the RRC model, delta configuration, BWP determination and maintenance of the configuration. 
2. Discussion
2.1. [bookmark: _Hlk117151703]RRC model of candidate configuration
According to the agreement in RAN2#120 meeting that the LTM candidate configuration should be designed as a ToAddMod/ToRelease structure, then the following ASN.1 could be used as a baseline for LTM candidate configuration add and release.
RRCReconfiguration-vXXXX-Ies ::=              SEQUENCE {
    ltm-CandidatesConfig-r18                LTM-CandidatesConfig-r18                             OPTIONAL, -- Need M
    nonCriticalExtension                    SEQUENCE {}                                          OPTIONAL
}
LTM-CandidatesConfig information element
LTM-CandidatesConfig-r18 ::=   SEQUENCE {
    ltm-CandidatesConfigToRemoveList-r18         LTM-CandidatesConfigToRemoveList-r18   OPTIONAL,   -- Need N
    ltm-CandidatesconfigToAddModList-r18         LTM-CandidatesConfigToAddModList-r18   OPTIONAL,   -- Need N
    ...
}
LTM-CandidatesConfigToRemoveList-r18 ::=     SEQUENCE (SIZE (1.. maxNrofLTMCells-r18)) OF LTM-CandidateConfigId-r18
LTM-CandidatesConfigToAddModList-r18 ::=     SEQUENCE (SIZE (1.. maxNrofLTMCells-r18)) OF LTM-CandidatesConfigToAddMod-r18
Regarding the content of the candidate configuration, i.e. the LTM-CandidatesConfigToAddMod IE in the above ASN.1 code, we have agreed that the configuration includes CellGroupConfig IE, RadioBearerConfig IE, MeasConfig IE. While the otherConfig IE is not included. In addition to the configuration summarized above, we prefer to highlight there is other configuration to be studied. In our view, some information in SIB1(e.g. uac-BarringInfo) is useful for some procedures in the target cell. In TS 38.331, it is stated that:
After a PCell change in RRC_CONNECTED the UE shall defer access barring checks until it has obtained SIB1 (as specified in 5.2.2.2) from the target cell. 
It implies that without SIB1 in the pre-configured RRC configuration for the candidate cells, the new service initiation in the target cell will be delayed until UE obtains the SIB1 of the target cell via broadcasting. To reduce the LTM latency, we expect that the SIB1 is optional to be included in candidate configuration.
Observation 1: If the uac-BarringInfo is included in the candidate configuration, UE can initiate a new service in the target cell immediately after performing LTM; otherwise, UE can only initiate a new service in the target cell after obtaining the SIB1 of the target cell via broadcasting.
[bookmark: _Hlk127266588]Proposal 1: The dedicatedSIB1-Delivery IE can be optionally supported in an LTM candidate configuration.
Taking the previous agreement and proposal1 into account, an example of LTM-CandidatesConfigToAddMod IE is as follows: 
LTM-CandidatesConfigToAddMod-r18 ::=     SEQUENCE {
  ltm-candidateconfigId-r18               LTM-CandidateConfigId-r18,
  ltm-CandidateCellGroup-r18              OCTET STRING(CONTAINING CellGroupConfig)    
  ltm-radioBearerConfig-r18               RadioBearerConfig                                        OPTIONAL , -- Need R
  ltm-measConfig-r18                      MeasConfig                                               OPTIONAL,  -- Need R
  dedicatedSIB1-Delivery-r18              OCTET STRING (CONTAINING SIB1)                           OPTIONAL,  -- Need R
  nonCriticalExtension                    SEQUENCE {}                                              OPTIONAL
}
To allow the network to release the values configured previously to the optional IEs, the need code for the optional IEs should be Need R, as highlighted above.
Proposal 2: A LTM-CandidatesConfigToAddMod IE is introduced to carry the pre-configured RRC information for each candidate Cell Group. Need R is applied to the optional IEs included.
2.2. Delta configuration
[bookmark: _Hlk117151738]In RAN2#119bis-e meeting, RAN2 agreed that LTM could support the delta configuration for candidate configurations. 
	· For L1L2 mobility will support that candidate configurations are delta configuration on top of reference configuration. FFS if the reference configuration is a separate reference configuration or e.g. the current configuration.


And in RAN2#120 meeting, RAN2 further discussed the reference configuration and concluded that the reference configuration is managed separately. That is to say, a candidate configuration couldn’t be a reference configuration if no other indication.
	· A UE stores the reference configuration as a separate configuration.
· The reference configuration is managed separately.


However, it is not clear to UE how to acquire the reference configuration. We discuss some solutions in this chapter. 
There are two ways for UE to acquire the reference configuration:
· [bookmark: _Hlk127531436][bookmark: OLE_LINK4]Option 1: Serving CG configuration as reference configuration. Upon being indicated by the network, UE stores the current serving CG configuration as the reference configuration, and this indicated serving CG configuration will always be the reference configuration during the LTM until NW reconfigures the reference configuration.
· Option 2: Separate CG configuration as reference configuration. The network explicitly provides a separate CG configuration as the reference configuration, UE will store this separate reference configuration during the LTM. 
In our understanding, Option 1 leads to low signalling overhead, while Option 2 is more flexible for the network to decide how to set the reference configuration since the reference configuration is decoupled with the current using configuration.
Proposal 3: RAN2 to decide which one of the following methods are adopted to configure UE with the reference for delta configuration:
· Network indicates the current using configuration is the reference configuration.
· Network configures UE with a new full configuration as the reference configuration.
2.3. [bookmark: _Hlk127531456]BWP determination and SCell activation/deactivation
[bookmark: _Hlk127531489]BWP determination
In RAN2#119bis-e meeting, we have a remaining issue on BWP determination after the LTM as follows:
	· FFS how the UE determine the BWPs (for DL and UL) to be used upon the execution of L1/L2 inter-cell mobility.


In legacy, there are two parameters firstActivateDownlinkBWP-Id and firstActivateUplinkBWP-Id configured within ServingCellConfig to indicate the activated BWPs upon the SpCell change or SCell activation, and this field is mandatory present for a SpCell upon reconfiguration with reconfigurationWithSync. 
[bookmark: _Hlk118137465]Since the firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id are already included in ServingCellConfig, and the LTM candidate configuration could include the ServingCellConfig, that is to say, the two IEs, i.e. firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id is also mandatorily included in the pre-configured candidate configuration. Considering the legacy configuration could be re-used directly without extra effort, further optimization is not needed.
Proposal 4: UE determines the BWPs (for DL and UL) to be activated upon the execution of LTM based on the firstActivateDownlinkBWP-Id and firstActivateUplinkBWP-Id within the configuration of candidate cells.
[bookmark: _Hlk127531473]SCell activation/deactivation
There is also an existing IE, i.e. the sCellState IE in current ScellConfig of CellGroupConfig to indicate whether the SCell shall be considered to be in activated state upon SCell configuration. Since the CellGroupConfig is mandatorily configurated in candidate configuration, the sCellState IE could also be included in candidate configuration.
Similarly, UE could perform SCell activation/deactivation based on this IE when UE switch to this cell. Detail could be found in our accompanying contribution [2]. Hence, we propose:
Proposal 5: Upon the reception of LTM MAC CE, UE performs target SCell activation/deactivation based on the indication (i.e. sCellState field) within the pre-configured RRC configuration of target cells.
2.4. [bookmark: _Hlk117151813]Maintenance of candidate configurations 
In RAN2#119bis-e meeting, we have agreed that the candidate cell configuration can only be modified/released by network. However, it is FFS whether other optimization should be applied for release.
	· 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).


In our understanding, the potential optimization here may include UE releasing the candidate cell configuration when a timer expired or when UE moves out of a valid area pre-configured. 
It seems reasonable that UE could release the invalid candidate configuration, however, additional enhancements have to be introduced in support of the UE triggered releasing considering UE and network must be consistent on the releasing of candidate cell configuration. For example, the network needs to configure the timer or valid area for UE, however, it is different for the network to determine an exact timer value since it is related to the motion track and velocity of the UE. Besides, configurations for different candidate cells may have different valid areas, hence introducing optimization, e.g. timer or valid area, will bring large configuration overhead and complexity. Hence, we prefer to introduce no optimization for release.
Proposal 6: Candidate cell configurations stored in UE can only be modified/released by network via explicit signalling，i.e. UE automatically modifying/releasing the stored candidate cell configuration is not allowed.
2.5. Validity Check on Pre-configured RRC configurations of Candidate Cells
In CHO and CPAC mechanisms, one UE is not required the perform validity check on pre-configured RRC configurations of candidate cells. It implies UE could perform validity check on the pre-configured RRC configuration of the candidate cell only if the candidate cell is determined as the target cell after the corresponding trigger condition is met. This design is helpful to reduce the UE burden on RRC message processing. In addition, potential RLF caused by configuration mistakes from one candidate cell can be avoided, if the candidate cell is not selected as the target cell by UE. 
Whether a similar design can be reused in LTM needs to be discussed. RAN1 is discussing whether to introduce the early RACH in LTM, which requires UE to perform RACH towards the candidate cell before the handover command is received. Hence, UE may need to check the pre-configured RRC configurations of candidate cells to obtain the RACH configuration in the candidate cell. Therefore, validity check on pre-configured RRC configurations of candidate cells may be performed before handover execution.
Proposal 7: If early RACH is introduced for LTM, UE should perform validity check on pre-configured RRC configurations of candidate cells before the LTM handover command is received.
3. Conclusion
In this contribution, we provide our view on some issues related to RRC. We have the following observations and proposals:
Observation 1: If the uac-BarringInfo is included in the candidate configuration, UE can initiate a new service in the target cell immediately after performing LTM; otherwise, UE can only initiate a new service in the target cell after obtaining the SIB1 of the target cell via broadcasting.
Proposal 1: The dedicatedSIB1-Delivery IE can be optionally supported in an LTM candidate configuration.
Proposal 2: A LTM-CandidatesConfigToAddMod IE is introduced to carry the pre-configured RRC information for each candidate Cell Group. Need R is applied to the optional IEs included.
Proposal 3: RAN2 to decide which one of the following methods are adopted to configure UE with the reference for delta configuration:
· Network indicates the current using configuration is the reference configuration.
· Network configures UE with a new full configuration as the reference configuration.
Proposal 4: UE determines the BWPs (for DL and UL) to be activated upon the execution of LTM based on the firstActivateDownlinkBWP-Id and firstActivateUplinkBWP-Id within the configuration of candidate cells.
Proposal 5: Upon the reception of LTM MAC CE, UE performs target SCell activation/deactivation based on the indication (i.e. sCellState field) within the pre-configured RRC configuration of target cells.
Proposal 6: Candidate cell configurations stored in UE can only be modified/released by network via explicit signalling，i.e. UE automatically modifying/releasing the stored candidate cell configuration is not allowed.
Proposal 7: If early RACH is introduced for LTM, UE should perform validity check on pre-configured RRC configurations of candidate cells before the LTM handover command is received.
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