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1	Introduction
The Rel-18 work on further NR mobility enhancements is described in the WID in [1]. The WID includes an objective related to enhancements for PSCell mobility in case of NR-DC configurations (objective 2).
[bookmark: _Hlk127188717]The following agreements have been reached for the objective at the previous meetings.
RAN2#121:
Assume to support the following scenarios of SCG selective activation:
· SN initiated intra-SN SCG selective activation
· MN initiated inter-SN SCG selective activation
· SN initiated inter-SN SCG selective activation 

It is assumed that if the UE need to be able to return to a current SCG  by conditional procedure, then the network could explicitly configure a candidate configuration for that  cell. 

In SCG selective activation, the CPC/CPA configurations of the UE should be released after Pcell change, at least for inter MN (by explicit indication from network, FFS other case). 

R2 assumes that a CPA conditional configuration can be used for CPC (but with different triggering conditions)

For inter-SN CPC, MN should provide the reference configuration to all candidate T-SNs (in order to generate the T-SN candidate configuration). 

R2 understands that A target SN may include an indication in SN Addition Request Ack for each candidate target PSCell, denoting whether the associated SCG configuration is a delta with respect to the reference SCG configuration.

RAN2#121bis-e:
For the reference configuration for SCG Selective Activation, aim at following similar design as LTM.
For inter-SN SCG Selective Activation, the RRC reconfiguration message containing the Rel-18 CPC configurations provided to the UE is in MN format. 
[bookmark: _Hlk134521127]For MN initiated inter-SN SCG selective activation, source MN generates the execution conditions for the initial CPAC. 
FFS on the following options for subsequent CPC:
Option 1: Source MN generates the execution conditions for all subsequent CPC.
Option 2: Candidate SN may generate execution conditions for subsequent CPC.
For SN initiated inter-SN SCG selective activation, source SN generates the execution conditions for the initial CPC. 
FFS if Candidate SN may generate/modify execution conditions for subsequent CPC
Assume for now that there is only one reference configuration. 
The following may be included in the initial RRC reconfiguration message containing the Rel-18 CPC configurations:
1. Reference SCG configuration (Optionality FFS). Assume as for LTM Reference configuration may be empty.
FFS whether MCG configuration is included. 
FFS RRC model for the reference configuration.
2. Initial List of candidate target PSCells (this list can be updated by the network, e.g., cells may be added or removed) with associated target SCG configurations. FFS whether the MCG configurations associated with the target SCG configurations are included. 
3. The execution conditions associated with each candidate target PSCell. 
a.	For MN initiated procedure, execution conditions based on event A4 are supported. FFS whether A3/A5 are supported.
b.	For SN initiated procedure, execution conditions based on events A3/A5 are supported.      
UE will keep R18 CPC configurations after CPC execution. It should be possible to release a CPC candidate explicitly by RRC reconfiguration procedure.

In this contribution we discuss different aspects and open issues for objective 2 in the WID on Rel-18 work on further NR mobility enhancements (in [1]).
[bookmark: _Ref178064866]2	Discussion
2.1	Configuration of NR-DC with selective activation
At RAN2#121bis it was agreed that the source MN generates the execution conditions for the initial CPAC in case of MN-initiated scenarios and that the source SN generates the execution conditions for the initial CPC in case of SN-initiated scenarios. It was then left FFS whether the candidate SN can generate/modify execution conditions for subsequent CPC.
In legacy CPC it is the serving node that decides the configuration of the UE, including the candidate CPC configurations, the measurement configuration and the execution conditions. For NR-DC selective activation, after execution of a CPA/CPC configuration, it is the candidate SN of that executed configuration that becomes the new serving SN for the UE. The candidate SN should thus be able to generate execution conditions for the subsequent CPC, i.e. to be used when it becomes the serving SN for the UE.
At RAN2#121 the following assumption was reached regarding reuse of CPA/CPC configurations:
R2 assumes that a CPA conditional configuration can be used for CPC (but with different triggering conditions)

The MN-initiated scenarios thus include that the MN configures the UE with CPA configurations, which then are to be used for subsequent CPC. In this case, it should thus also be possible for the candidate SN to decide the execution conditions for the other CPA configurations (that then become CPC configurations), when the candidate SN becomes the serving SN (i.e. after execution of CPA to that SN). Thereby different triggering conditions will also be achieved for CPA (A4 event set by the MN) and for CPC (A3 or A5 event set by the SN) for the same candidate configuration. We thus propose that the candidate SN can generate execution conditions for subsequent CPC both for SN-initiated and MN-initiated scenarios.
[bookmark: _Toc134773876]If the candidate SN generates execution conditions for subsequent CPC in case of MN-initiated CPA, different triggering conditions will be achieved for CPA and CPC.
[bookmark: _Toc134777888]The candidate SN can generate execution conditions for subsequent CPC, both for SN-initiated and MN-initiated scenarios.

When the UE changes PSCell, e.g. executes a CPC configuration, the handling of the other candidate configurations for NR-DC with selective activation should be clear between the network and the UE. At a PSCell change there may e.g. be a need to release some of the candidate configurations. It should therefore be possible to indicate to the UE which other candidate configurations (CPC/CPA) to keep or release when executing a candidate configuration (CPC/CPA).
As the UE is moving between different PSCells, there may typically be some configured candidate PSCells that are not relevant candidates in the specific PSCell where the UE is currently located, but that are likely to be relevant candidates later on. In such case, it would preferable to keep those candidate configurations to avoid the need to reconfigure them again soon afterwards. To avoid that the UE then needs to perform measurements and evaluation for a candidate PSCells while it is not considered relevant, it should be possible for the network to indicate that a candidate PSCell/configuration is not applicable. A candidate configuration/PSCell that is indicated as not applicable should then not be evaluated by the UE.
In order to avoid additional signalling for the updates of the (other) candidate configurations (for CPC/CPA) after each PSCell change or addition, the UE should get the corresponding information together with the CPC/CPA configuration for NR-DC with selective activation that is executed.
The CPC and CPA candidate configurations are configured using the ConditionalReconfiguration IE, where each candidate configuration is provided to the UE as a CondReconfigToAddMod instance. It is then straightforward to configure the candidate PSCell configurations for NR-DC with selective activation using the same IEs, with some Rel-18 indication or information to indicate that the CPC/CPA configuration is for NR-DC with selective activation, i.e. that it can be kept after a cell change procedure. As discussed above the candidate configurations (CPC/CPA) for NR-DC with selective activation should include information regarding handling of other candidate configurations when the candidate configuration in question is executed. This information should then be included as Rel-18 extensions in CondReconfigToAddMod.
For the SN-initiated configurations the candidate target SN should then provide the corresponding information to the MN together with the associated candidate target configuration. The MN, in the request to the candidate target SN, provides information to the candidate target SN about other candidate target PSCells (for NR-DC with selective activation). A high level signalling flow for this procedure can be seen in Figure 1 below.

[image: ]
[bookmark: _Ref127274336]Figure 1 A high-level signalling flow for how the network configures the UE to store or release the CPC configurations for SN initiated inter-SN PSCell change.

[bookmark: _Toc134777889]Candidate configurations for NR-DC with selective activation are provided with CondReconfigToAddMod in ConditionalReconfiguration, by inclusion of related Rel-18 information.
[bookmark: _Toc134532427][bookmark: _Toc134777890]The network can, in the CondReconfigToAddMod for the executed candidate configuration, indicate updates of execution conditions for the other candidate configurations at the execution.
[bookmark: _Toc134532428][bookmark: _Toc134777891]The network can, in the CondReconfigToAddMod for the executed candidate configuration, indicate whether the UE should keep or release the other stored candidate configurations at the execution.
[bookmark: _Toc134532429][bookmark: _Toc134777892]The network can, in the CondReconfigToAddMod for the executed candidate configuration, indicate that another kept candidate configuration (CPC or CPA) should be considered as not applicable when in the new PSCell (i.e. after the execution). A not applicable candidate configuration should not be evaluated by the UE.

A Text Proposal for the configuration of NR-DC with selective activation, including configuration for handling of other candidate configurations when one candidate configuration is executed, is included in Annex A. In the TP, the configuration (CondReconfigToAddMod for a CPA/CPC candidate) includes indications whether the different (other) candidate configurations are to be released, included as activated (i.e. kept and applicable) or included as deactivated (i.e. kept but not applicable), at execution of the candidate configuration that contains the indication. Associated optional updates of the execution conditions are also included. It is proposed to consider this as baseline for the configuration of NR-DC with selective activation in the running CR.
[bookmark: _Toc134532430][bookmark: _Toc134777893]Consider the Text Proposal in Annex A as a baseline for the configuration of NR-DC with selective activation.

2.2	Intra-SN and inter-SN CPC configurations
Both intra-SN and inter-SN CPC configurations are assumed to be supported for NR-DC with selective activation. At RAN2#121bis it was agreed that inter-SN CPC configurations are in MN format:
For inter-SN SCG Selective Activation, the RRC reconfiguration message containing the Rel-18 CPC configurations provided to the UE is in MN format. 

A question is then however what format to use for intra-SN configurations. The existing Rel-16 intra-SN CPC configurations are in SN format and can thus not be used by the UE when moving to another SN. They need to be released at least when performing an inter-SN PSCell change.
[bookmark: _Toc134530056][bookmark: _Toc134773877]An intra-SN CPC configuration in SN format cannot be used after an inter-SN PSCell change.

To allow that the same CPC configuration can be used for both intra- and inter-SN scenarios, it would then need to be in MN format. It should thus be possible to configure CPC for an intra-SN candidate target PSCell using the Rel-17 inter-SN CPC solution, i.e. to configure it in MN format.
[bookmark: _Toc134532431][bookmark: _Toc134777894]For NR-DC with selective activation, it should be supported to configure CPC for an intra-SN candidate target PSCell using the Rel-17 inter-SN CPC solution, i.e. to configure it in MN format.

2.3	Keeping CPA/CPC configurations at PCell changes
At the RAN2#121 meeting it was agreed that:
In SCG selective activation, the CPC/CPA configurations of the UE should be released after Pcell change, at least for inter MN (by explicit indication from network, FFS other case). 

This agreement allows to simplify the scenario in case of inter-MN handover. In fact, keeping the CPA/CPC configurations at inter-MN handover scenarios would lead to more complex handling since the target MN needs to setup the corresponding link towards all the candidate target SN(s) and CPA/CPC configurations would probably need to be updated.
However, the application of this agreement to the intra-MN handover case seems an unnecessary limitation. In case of intra-MN handover, the connections between MN and the candidate target SNs are already setup, and the CPA/CPC configurations are expected to be still valid. So, we propose that that the CPA/CPC configurations are kept at intra-MN handover. This would require a modification of the existing connections between MN and SN(s) due to the new PCell. In any case, the network (that is, the MN) should indicate which configurations to keep during HO configuration, since the UE doesn’t know if it is an inter-MN or intra-MN HO. 
[bookmark: _Toc134777895]The CPC/CPA configurations of the UE can be kept at intra-MN handover, by explicit indication from network.

2.4	Support for delta and reference configurations
The support for delta configurations for the candidate configurations for NR-DC with selective activation has been agreed, including agreements to use a reference configuration in order to handle subsequent PSCell changes. At RAN2#121bis-e the following agreements related to the reference configuration were reached:
For the reference configuration for SCG Selective Activation, aim at following similar design as LTM.
The following may be included in the initial RRC reconfiguration message containing the Rel-18 CPC configurations:
1. Reference SCG configuration (Optionality FFS). Assume as for LTM Reference configuration may be empty.
FFS whether MCG configuration is included.
FFS RRC model for the reference configuration.

The aspects related to the RRC model for the reference configuration and whether the reference configuration consists of only an SCG configuration or both an SCG and an MCG configuration have not been agreed yet. Considering that the candidate target cell configuration for CPC (i.e. the condRRCReconfig) consists of an RRCReconfiguration message, it is reasonable that the reference configuration should also consist of an RRCReconfiguration message. The candidate configurations for (Rel-17) inter-SN CPC includes both MCG and SCG configurations to be applied at the PSCell change. It should therefore be possible to include both MCG and SCG parts in the reference configuration.
[bookmark: _Toc134532433][bookmark: _Toc134777896]The reference configuration for NR-DC with selective activation should consist of an RRCReconfiguration message, which can include both SCG and MCG configurations.

A further aspect to be considered is how to handle the reference configuration. A reference configuration is not required as such for NR-DC with selective activation to work, and the use of reference configuration is thus optional. By defining the reference configuration as an optional IE/field, there is no need to send an “empty” reference configuration when such configuration is not provided: instead, the reference configuration IE/field is then not included in the RRC reconfiguration message.
As agreed at RAN2#121 the candidate target SN can thus include an indication in the SN Addition Request Ack message whether a delta configuration has been used or not. A corresponding indication is then needed towards the UE, i.e. whether the received configuration is a delta configuration towards a reference configuration.
In principle it should also be possible for the network to provide a reference configuration to the UE before configuring any candidate configuration for NR-DC with selective activation (i.e. CPC or CPA). Since the current configuration of a UE may be changed while the UE is configured with candidate target cell configurations and an associated reference configuration, it should also be possible to modify the reference configuration or to release it when it is no longer needed.
[bookmark: _Toc127445583][bookmark: _Toc134532434][bookmark: _Toc134777897]The reference configuration IE/field for candidate cell configurations, for NR-DC with selective activation, is optional. It is up to the network whether to provide a reference configuration to the UE.
[bookmark: _Toc127445586][bookmark: _Toc134532435][bookmark: _Toc134777898]The UE, when receiving a candidate target cell configuration for NR-DC with selective activation, should be aware whether it is a delta configuration on top of a reference configuration or if it is a full configuration.
[bookmark: _Toc127445585][bookmark: _Toc134532436][bookmark: _Toc134777899]The reference configuration can be added, modified or released by the network.

Conclusion
In the previous sections we made the following observations: 
Observation 1	If the candidate SN generates execution conditions for subsequent CPC in case of MN-initiated CPA, different triggering conditions will be achieved for CPA and CPC.
Observation 2	An intra-SN CPC configuration in SN format cannot be used after an inter-SN PSCell change.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The candidate SN can generate execution conditions for subsequent CPC, both for SN-initiated and MN-initiated scenarios.
Proposal 2	Candidate configurations for NR-DC with selective activation are provided with CondReconfigToAddMod in ConditionalReconfiguration, by inclusion of related Rel-18 information.
Proposal 3	The network can, in the CondReconfigToAddMod for the executed candidate configuration, indicate updates of execution conditions for the other candidate configurations at the execution.
Proposal 4	The network can, in the CondReconfigToAddMod for the executed candidate configuration, indicate whether the UE should keep or release the other stored candidate configurations at the execution.
Proposal 5	The network can, in the CondReconfigToAddMod for the executed candidate configuration, indicate that another kept candidate configuration (CPC or CPA) should be considered as not applicable when in the new PSCell (i.e. after the execution). A not applicable candidate configuration should not be evaluated by the UE.
Proposal 6	Consider the Text Proposal in Annex A as a baseline for the configuration of NR-DC with selective activation.
Proposal 7	For NR-DC with selective activation, it should be supported to configure CPC for an intra-SN candidate target PSCell using the Rel-17 inter-SN CPC solution, i.e. to configure it in MN format.
Proposal 8	The CPC/CPA configurations of the UE can be kept at intra-MN handover, by explicit indication from network.
Proposal 9	The reference configuration for NR-DC with selective activation should consist of an RRCReconfiguration message, which can include both SCG and MCG configurations.
Proposal 10	The reference configuration IE/field for candidate cell configurations, for NR-DC with selective activation, is optional. It is up to the network whether to provide a reference configuration to the UE.
Proposal 11	The UE, when receiving a candidate target cell configuration for NR-DC with selective activation, should be aware whether it is a delta configuration on top of a reference configuration or if it is a full configuration.
Proposal 12	The reference configuration can be added, modified or released by the network.
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Annex A – Text Proposal
Below is a Text Proposal to TS 38.331, 17.3.0
-- ASN1START
-- TAG-CONDRECONFIGTOADDMODLIST-START

CondReconfigToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigToAddMod-r16

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     -- Need M
    ]]
}

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


SubsequentCondReconfig-r18 ::=     SEQUENCE {
        condReconfigUpdateAtExecutionList-r18      SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReConfigUpdateAtExecution-r18			OPTIONAL,     -- Need M
        ...
}


CondReConfigUpdateAtExecution-r18 ::=     SEQUENCE {
    condReconfigId-r18               CondReconfigId-r16,
    actionAtExecution-r18            ENUMERATED {release, activate, deactivate}       OPTIONAL,
    condExecutionCond-r18            SEQUENCE (SIZE (1..2)) OF MeasId    OPTIONAL,    -- Need M
    condExecutionCondSCG-r18         SEQUENCE (SIZE (1..2)) OF MeasId    OPTIONAL    -- Need M
}

-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP
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