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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 specifying CHO configuration including both a target MCG and target candidate SCGs for CPAC (objective 4):
4. To specify CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC [RAN3, RAN2]
· CHO including target MCG and target SCG is used as the baseline

In RAN2#119-e the following agreements were reached for this objective:
Observation: Current RAN2 Stage-3 specifications can support CHO including target MCG and target SCG in Rel-17.
CHO configuration referring to or including CPC/CPA configuration (intended to be applicable together) can be supported.
FFS: When triggering CHO, UE perform CPC/CPA configuration to start CPC/CPA evaluation, FFS if CHO evaluation and CPC/CPA evaluation is concurrent or sequential.

In RAN2#120 one more agreement was made:
Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation)

In RAN2#121the following agreements were made:
RAN2 agrees to support the simultaneous evaluation of CHO and CPC in Rel-18
The UE should not need to unpack any of the nested conditionalconfiguration containers in order to measure, acc to agreement above

In this contribution different aspects and open issues related to objective 4 in the WID on rel-18 work on further NR mobility enhancements ([1]) are discussed.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Hlk131700862]2.1	CHO including target MCG and associated CPC/CPA
[bookmark: _Hlk131700848]2.1.1	Configuration of execution conditions 
In RAN2#121, RAN2 agreed on simultaneous evaluation of CHO with associated CPC/CPA configuration. RAN2 also agreed that the UE does not need to decode the message that is to be applied when the CHO conditions are fulfilled, before the conditions actually are fulfilled.
For CHO with associated CPC/CPA, the CHO conditions will relate to the source MN measConfig, but for the candidate SCG measurements configured by the target MN, i.e. CPA or MN-initiated CPC, the measurements will relate to the target MN measConfig. However, the UE is not required to decode the target MN measConfig, at least not if it is included inside the message that is applied when the CHO conditions are fulfilled.
It would be possible to extract the target MN measConfig in the network side and send it outside the message that is applied when the CHO conditions are fulfilled, i.e. including it in the message where the conditional reconfiguration for CHO is included. This still is a bit complex for the UE, as the UE would have to perform measurements for separate MCG measConfigs, the source MN measConfig and a measConfig for each candidate target MN. Also, the source MN would have to check each target MN measConfig to ensure that the UE capabilities are not exceeded in total. 
It may be easier for the UE if the source MN merges the measurement configuration for CPA/CPC (to be evaluated together with CHO) from the different target MNs into the source MN measConfig, so that the UE only gets one MCG measConfig. The source MN may not be able to merge everything that the target MNs request for, as the UE capabilities may be exceeded or the capabilities of the source MN may be exceeded. In such case the source MN needs to reject the configuration of certain SCG candidates.
[bookmark: _Toc131705626]The MN merges the source MN measConfig and the measurement configuration for CPA/CPC (to be evaluated together with CHO) from each target MN measConfig so that only one overall MCG measConfig is sent to the UE. 
[bookmark: _Toc131705627]The source MN is allowed to reject configuration of certain SCG candidates, e.g. in case UE or network capabilities are exceeded.

2.1.2	Configuration of SN-initiated CPC 
The configuration of CPC associated with a CHO candidate is in principle MN-initiated, as the SN is not yet connected to the candidate MN and has no information that CHO with candidate SCG is being configured. In a discussion for NR-DC with selective activation, the use of A3/A5 events related to the PSCell for MN-initiated CPC has been discussed. Several companies think it is not needed, as SN-initiated CPC would solve the problem. In the case of CHO with candidate SCG, the MN would have to trigger the SN-initiated CPC, so that the SN gets the information that it should configure SN-initiated CPC. The conditions for the SN-initiated CPC can then refer to the serving SN measConfig. Alternatively, A3/A5 events related to the PSCell could be supported for MN-initiated CPC, i.e. the same as has been proposed for NR-DC with selective activation.
[bookmark: _Toc131705628]The MN can trigger the serving SN to configure SN-initiated CPC for CHO with CPC candidates.
[bookmark: _Toc131705629]Alternatively, A3/A5 events related to the serving PSCell can be configured for MN-initiated CPC.

2.1.3	Signalling of CHO with CPC/CPA configurations
RAN2 agreed that the evaluation of the CHO and the CPC/CPA conditions are performed in parallel. It is still an open question whether the execution of the CHO and the CPC/CPA should be done in sequence or at the same time. As RAN2 already agreed on simultaneous evaluation with the associated complexity, the extra amount of work to support simultaneous execution is not that high. It would be an advantage that the UE only executes one reconfiguration procedure and not two subsequent procedures. Therefore, it is proposed to support also simultaneous execution of CHO and CPC/CPA. 
[bookmark: _Toc131705630]Simultaneous execution of CHO with associated CPC or CPA is supported.

In legacy, the UE applies an RRCReconfiguration message when the associated execution condition(s) are fulfilled. At CHO with SCG, the RRCReconfiguration contains both the configuration of an MCG and the configuration of an SCG in an included RRCReconfiguration message. The MCG configuration may be different for different SCGs and therefore the MCG configuration and the SCG configuration cannot be assumed to be configurations that can be handled separately. Therefore, it is preferred to follow the legacy principle where the network provides one RRCReconfiguration message (in this case including another RRCReconfiguration message for the SCG) for each target CHO and CPC/CPA combination.
[bookmark: _Toc131705631]The network provides an RRCReconfiguration message containing the configuration of both a target MCG and a target SCG for each CHO with CPC/CPA combination.

In Annex A, two different TPs are shown. In a first option, there is one condReconfigToAddMod instance for each candidate PSCell. This means that there can be multiple condReconfigToAddMod instances for one PCell, one for each candidate PSCell.
In the second option, there is one condReconfigToAddMod instance for one PCell and that instance can contain multiple PSCell candidate configurations. The second option has the benefit of consuming less condReconfigIds. 
[bookmark: _Toc131705632]RAN2 to decide on a preferred TP for CHO with associated SCG. 

Conclusion
Based on the discussion in the previous sections the following is proposed:
Proposal 1	The MN merges the source MN measConfig and the measurement configuration for CPA/CPC (to be evaluated together with CHO) from each target MN measConfig so that only one overall MCG measConfig is sent to the UE.
Proposal 2	The source MN is allowed to reject configuration of certain SCG candidates, e.g. in case UE or network capabilities are exceeded.
Proposal 3	The MN can trigger the serving SN to configure SN-initiated CPC for CHO with CPC candidates.
Proposal 4	Alternatively, A3/A5 events related to the serving PSCell can be configured for MN-initiated CPC.
Proposal 5	Simultaneous execution of CHO with associated CPC or CPA is supported.
Proposal 6	The network provides an RRCReconfiguration message containing the configuration of both a target MCG and a target SCG for each CHO with CPC/CPA combination.
Proposal 7	RAN2 to decide on a preferred TP for CHO with associated SCG.
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Annex A – Text Proposal
Below is a Text Proposal to TS 38.331, 17.3.0
Option 1:
-- 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
    ]],
    [[
    associatedCPACExecutionCond-r18  CHOICE {
        condExecutionCond-r18            SEQUENCE (SIZE (1..2)) OF MeasId,
        condExecutionCondSCG-r18         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17)
    }                                                                          OPTIONAL   -- Need M
    ]]
}

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


-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP


Option 2:
-- 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
    ]],
    [[
    associatedCPACConfigList-r18         SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF AssociatedCPACConfig-r18                OPTIONAL   -- Need M
    ]]
}

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

AssociatedCPACConfig-r18	::=     SEQUENCE {
    condExecutionCond-r18            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL, -- Need M
    condExecutionCondSCG-r18         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17) OPTIONAL, -- Need M
    condRRCReconfig-r18              OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,
    ...
}

-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP
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