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In this contribution, we address some stage 2 and stage 3 issues for the subsequent CPAC in Rel-18 Further NR mobility enhancements.

Discussion
Stage 2 issues
1.1.1  Candidate cell management
RAN2 agreed that the UE removes candidate cells when performing the subsequent CPC if the network indicates [2]. Then, we’d like to discuss whether it is efficient if the candidate cells which are not applicable are always removed whenever subsequent CPC is performed.
From the network point of view, if some candidate cells can be de-configured and re-configured frequently in the subsequent CPC scenarios, the candidate cells would be better to keep even though those are not available in the current SCG. Otherwise, the network is likely to re-initiate CPC preparation for those cells, signalling overhead may occur.
In particular, candidate cells for subsequent CPC may not be temporarily supported if network load suddenly increases due to network operation. In this case, even if the network load is quickly resolved, these candidate cells must be de-configured from the cell list for subsequent CPC. After resolving the network load issue, if these candidate cells are still helpful for mobility robustness to the UE, re-initiation for subsequent CPC will begin.
Thus, we think it is beneficial that the network informs those candidate cells which are not applicable in the current SCG but can be kept. For this, the network may also indicate to inactivation of those candidate cells by configuration update.
Observation 1.	Some candidate cells may be frequently de-configured and re-configured in subsequent CPC/CPA scenarios due to network load balancing and this cause signalling overhead.
Proposal 1.	Candidate cells can be inactivated or activated by configuration update from the network to prevent frequent re-initiation of CPC/CPA preparation.

If the UE receives the list of candidate cells as inactivated, the UE can consider the candidate cells as temporarily inapplicable for the subsequent mobility. Then, the UE doesn’t evaluate the mobility execution condition for the inactivated candidate cells but the UE maintains configurations related to the inactivated candidate cells.
Proposal 2.	The UE evaluates only for activated candidate cells for subsequent CPC but keeps the configurations for inactivated candidate cells if exists.

1.1.2  Measurement configuration
For SN initiated inter-SN subsequent CPC/CPA, UE refers to measConfig configured by new PSCell after PSCell change to find the execution condition associated with the measurement ID indicated in the subsequent CPC configuration generated by the source SN. This means that the execution condition for subsequent CPC and the execution condition for initial CPC should be associated with the same measurement ID in measConfig configured by source SN and candidate SNs. For this, candidate SNs should know which measurement ID(s) is used in the subsequent CPC configuration generated by source SN, before constructing its own measConfig. If not, candidate SNs may use the measurement ID(s) for other purpose, e.g. for event A3 reporting.
Therefore, regardless of whether the execution condition for subsequent CPC is generated by source SN or candidate SN, the execution condition to be included in the SCG measConfig generated by each candidate SN should be associated with the measurement ID indicated in the CPC configuration constructed by source SN, so that UE can find the execution condition in the SCG measConfig when PSCell is changed. Therefore, the measurement ID which is used for subsequent CPC configuration should be forwarded to candidate SNs, and candidate SN should associate the measurement ID indicated by source SN with the execution condition for subsequent CPC in its own measConfig.
Proposal 3.	For SN initiated inter-SN subsequent CPC/CPA, at least measurement ID(s) which is used for subsequent CPC configuration constructed by source SN should be forwarded to candidate SNs during subsequent CPC preparation, so that in the SCG measConfig generated by each candidate SN, the execution condition can be associated with the measurement ID(s) selected by source SN for subsequent CPC configuration.

1.1.3  Subsequent CPC and SCG deactivation
The MN can configure the SCG as deactivated upon PSCell addition or PSCell change. In case the SCG is configured as deactivated, the UE does not perform random access towards the PSCell, and while the SCG is deactivated, the UE is not required to monitor PDCCH or receive DL-SCH on SCG.
However, the existing CPC doesn’t allow the target PSCell to be added as de-activation, and UE always considers the initial SCG state of the new SCG changed by CPC to be activated. In the subsequent CPC/CPA scenario, the PSCell would be changed more dynamically according to the subsequent CPC configuration. This means that unnecessary SCG activation may frequently occur when there is no data transmission via SCG during selective SCG activation. To avoid such unnecessary SCG activation upon CPC execution, we propose to inherit the last SCG state of the source SCG upon CPC execution.
Observation 2.	In the subsequent CPC/CPA, SCG would be unnecessary activated whenever SCG is dynamically changed by subsequent CPC.
Proposal 4.	In the subsequent CPC/CPA, UE considers the initial activation/de-activation state of the target SCG to be the same as the last SCG state of the source SCG.

Stage 3 issues
1.1.4  Reference configuration
Based on the RAN2 agreement so far, we understand that the reference configuration can be provided as a separate configuration, and the candidate cell configuration is applied to this reference configuration as a delta configuration to generate the complete configuration. In other words, if the reference configuration is not absent, when the UE decides to perform the subsequent CPC/CPA, there should be a step to first generate the complete configuration based on the reference configuration and the candidate cell configuration.
However, the current running RRC CR does not include such the step. According to the running RRC CR, this remains as an FFS point:
	Editor’s Note: FFS on whether to rely on the full configuration procedure as specified in 5.3.5.11 or new complete configuration procedure when the UE applies a complete configuration.
Editor’s Note: FFS whether to restrict full configuration flag for subsequent CPAC candidate configuration if complete configuration procedure is used.



If the UE applies the complete configuration via the full configuration flag, the reference configuration must always be information that can be applied as a complete configuration with full configuration flag. Since the procedure of clearing dedicated configuration is always required whenever performing the subsequent CPC/CPA, this can cause interruption on packet transmission. Thus, we propose for the UE behaviour that generates the complete configuration before performing mobility instead of using full configuration flag when the UE decides to perform the subsequent CPC/CPA.
Proposal 5.	To apply the subsequent CPC configuration, the UE should first generate the complete configuration by applying target cell configuration to the reference configuration if reference configuration is not absent.

Next, we consider the procedure for generating the complete configuration in detail.
According to the current running RRC CR, an execution condition list for subsequent CPC/CPA is provided based on the conditional reconfigurations of the initial CPC/CPA configuration [3]:
	CondReconfigToAddMod-r16 ::=     SEQUENCE {
    condReconfigId-r16               CondReconfigId-r16,
    condExecutionCond-r16            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M
    condRRCReconfig-r16              OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Cond condReconfigAdd
    ...,
    [[
    condExecutionCondSCG-r17         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17) OPTIONAL     -- Need M
    ]]
[[
    subsequentCondReconfig-r18       SubsequentCondReconfig-r18            OPTIONAL     -- Cond SCPAC
    ]]
}

CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId

SubsequentCondReconfig-r18 ::=  SEQUENCE {
condExecutionCondToReleaseList-r18   CondExecutionCondToReleaseList-r18                 OPTIONAL,    -- Need N
condExecutionCondToAddModList-r18    CondExecutionCondToAddModList-r18                  OPTIONAL    -- Need N
}

CondExecutionCondToAddModList-r18 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondExecutionCondToAddMod-r18

CondExecutionCondToAddMod-r18 ::=     SEQUENCE {
condReconfigId-r16               CondReconfigId-r16,
condExecutionCond-r16       ::=  SEQUENCE (SIZE (1..2)) OF MeasId                 OPTIONAL,    -- Need M
CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId                 OPTIONAL    -- Need M
}



The execution condition stored in the UE variable (i.e., VarConditionalReconfig) is appropriately replaced as the subsequent execution condition based on the target cell whenever CPC/CPA is executed:
	2> if the RRCReconfiguration message is applied due to a conditional reconfiguration execution and the subsequentCondReconfig is included in the entry in VarConditionalReconfig containing the RRCReconfiguration message:
3>		for each condReconfigId included in condExecutionCondToAddModList within subsequentCondReconfig:
4>	replace condExecutionCond or condExecutionCondSCG within the VarConditionalReconfig with the value received for this condReconfigId;
3>	initiate the conditional reconfiguration evaluation procedure, as specified in 5.3.5.13.4;



The problem is whether the UE seems to have information to determine if the UE use the reference configuration to generate the complete configuration or just apply "condRRCReconfig-r16" based on the current SCG configuration. This is because, for the subsequent CPC/CPA, the UE cannot determine whether it is subsequent CPC/CPA or not after the execution condition, which has been replaced to the legacy CPC/CPA's execution condition, is met.
In our view, based on the previous RAN2 agreements, the reference configuration is provided to all candidates involved in preparation. This implies that if the reference configuration is available, the reference configuration can be used to generate the complete configuration even when performing initial CPC/CPA. If the UE can decide to generate the complete configuraton based on the availability of the reference configuration only, the UE does not need to distinguish between initial CPA/CPC and subsequent CPA/CPC when performing mobility.
Therefore, to simplify the procedure text, we propose the following principle regarding the reference configuration.
Proposal 6.	If the UE has a separate reference configuration, the UE shall generate the complete configuration based on the reference configuration regardless of whether the mobility is for initial CPA/CPC or subsequent CPC/CPA.

Conclusion
It is proposed to discuss and decide on the following observation and proposals:
* Stage 2 issues
Observation 1.	Some candidate cells may be frequently de-configured and re-configured in subsequent CPC/CPA scenarios due to network load balancing and this cause signalling overhead.
Observation 2.	In the subsequent CPC/CPA, SCG would be unnecessary activated whenever SCG is dynamically changed by subsequent CPC.

Proposal 1.	Candidate cells can be inactivated or activated by configuration update from the network to prevent frequent re-initiation of CPC/CPA preparation.
Proposal 2.	The UE evaluates only for activated candidate cells for subsequent CPC/CPA but keeps the configurations for inactivated candidate cells if exists.
Proposal 3.	For SN initiated inter-SN subsequent CPC/CPA, at least measurement ID(s) which is used for subsequent CPC configuration constructed by source SN should be forwarded to candidate SNs during subsequent CPC preparation, so that in the SCG measConfig generated by each candidate SN, the execution condition can be associated with the measurement ID(s) selected by source SN for subsequent CPC configuration.
Proposal 4.	In the subsequent CPC/CPA, UE considers the initial activation/de-activation state of the target SCG to be the same as the last SCG state of the source SCG.


* Stage 3 issues
Proposal 5.	To apply the subsequent CPC/CPA configuration, the UE should first generate the complete configuration by applying target cell configuration to the reference configuration if reference configuration is not absent.
Proposal 6.	If the UE has a separate reference configuration, the UE shall generate the complete configuration based on the reference configuration regardless of whether the mobility is for initial CPC/CPA or subsequent CPC/CPA.
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