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Introduction
According to the WID [1], CHO including target MCG and candidate SCG for CPC/CPA is one of the Rel-18 NR mobility objectives for standardization:
	· 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 the previous discussion, RAN2 has achieve consensus on the evaluation order and execution order of CHO and CPAC in this case：
	RAN2#120 meeting agreements：
Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation)
RAN2#121 meeting agreements：
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


However, there are still some open issues, such as signalling structure, procedure etc., in this contribution, we provide our view on these issues.
[bookmark: _Hlk110416859]Discussion
Scenario
According to the WID, both CPA and CPC are introduced in the CHO configuration to achieve a quick dual connectivity after handover to mitigate the throughput impact due to the poor radio link quality of the conditionally-configured PSCell when CHO and MR-DC is configured together. However, it’s not clear whether both CPA and CPC is reasonable in this scenario.
The difference for CPA and CPC is originated due to whether UE is served with dual connectivity. For Conditional PSCell addition, it is defined as that a PSCell addition procedure that is executed only when the PSCell addition condition(s) are met, which is based on the DC SN addition procedure. UE is served from one single connectivity to dual connectivity without Pcell/MN change after a successful CPA/SN addition.
Similarly, conditional PSCell Change is a PSCell change procedure that is executed only when PSCell execution condition(s) are met, and it is based on the SN modification or SN change procedure. No matter which procedure is used, UE is served with the same Pcell/MN before and after the procedure.
Observation 1: For both CPA and CPC, Pcell/MN is not changed upon the procedure completion.
When it comes to R18 CHO including target MCG and candidate SCGs for CPC/CPA, the discussion should also consider whether dual connectivity is configured for the UE when CHO with target and MCG and candidate SCG is requested and then configured to the UE. 
For the case that a UE is served with single connectivity first, it is spontaneous that CPA for a specific candidate MCG can be configured to UE. 
As to the other case that UE is served with dual connectivity first, it’s easy to treat this case as CPC configured with CHO. However, we think that CPC is not rational in this case. As mentioned in Observation 1, for both CPA and CPC, the precondition is that Pcell/MN is not changed upon the procedure completion. For CHO including target MCG and candidate SCGs for CPC/CPA, candidate SCG is configured for the candidate MCG, but not for the source MCG, in other words, the MCG is changed, and this does not align with the current spec. Moreover, assuming that CPC for candidate MCG is supported, it requires that the candidate MCG is coupled with an SCG for the incoming CPC, though it’s MCG’s decision whether to keep or change the SN in TS 37.340, it results in that the candidate MCG needs to keep the current serving SCG, which introduces too much restriction. Thus, even UE is served with dual connectivity, only CPA can be configured for the candidate MCG.
Observation 2: Even UE is served with dual connectivity first, only candidate SCG for CPA can be configured for a candidate MCG.
Based on the discussion above, we propose RAN2 to clarify that only CHO including target MCG and candidate SCGs for CPA is supported no matter whether UE is served with dual connectivity or not before handover.
Proposal 1: It is proposed to clarify that only CHO including target MCG and candidate SCGs for CPA is supported no matter whether UE is served with dual connectivity or not before handover.
Proposal 2: RAN2 is asked to update the related agreements from “CHO including target MCG and candidate SCGs for CPAC” to “CHO including target MCG and candidate SCGs for CPA” to avoid ambiguity, if Proposal 1 was agreed.
Configuration and evaluation
In current spec, CHO configuration of a specific candidate cell composes of execution condition generated by serving cell and configurations generated by the candidate cell. And it’s the same situation for CPA that the execution condition for PScell addition is generated by MN (serving cell), while the candidate cells provided the potential SCG configurations. 
Observation 3: in both CHO and CPA, the execution condition is generated by MN (serving cell).
Based on this, in the case of CHO including target MCG and candidate SCGs for CPA, it’s rational that, the source node generates the execution condition for CHO, the target MCG generates the execution condition for CPA and MCG configurations including RACH resources for CHO, and target SCG generates the SCG configurations including RACH resources. 
Proposal 3: In CHO including target MCG and candidate SCGs for CPA:
· CHO execution condition is generated by the source node；
· CHO RACH resource is generated by target MCG(s);
· CPA execution condition is generated by target MCG(s);
· CPA RACH resources is generated by target SCG(s).
Based on TS 37.340, in SN addition (including CPA) procedure, the MN sends the MN RRC reconfiguration message to the UE including the SN RRC configuration message, without modifying it. Similarly, source node will not modify the CHO configuration generated by CHO candidate cells.
Observation 4: Conditional configuration of CPA and CHO generated by candidate cells cannot be modified by other cells.
In both CHO and CPAC, the UE is configured with CHO/CPAC configurations which includes execution condition associated with RRCreconfiguration of the candidate cell. The main IE looks as follows:
· [bookmark: _Toc115428994][bookmark: _Toc60777200]CondReconfigToAddModList
[bookmark: _Hlk130658977]The IE CondReconfigToAddModList concerns a list of conditional reconfigurations to add or modify, with for each entry the condReconfigId and the associated condExecutionCond/condExecutionCondSCG and condRRCReconfig.
CondReconfigToAddModList information element
-- 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
    ]]
}

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

-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP

	CondReconfigToAddMod field descriptions

	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For CHO, if network configures condEventD1 or condEventT1 for a candidate cell network configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. Network does not configure both condEventD1 and condEventT1 for the same candidate cell.

	condExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for SN initiated inter-SN CPC. The Meas Ids refer to the measConfig associated with the SCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For each condReconfigId, the network always configures either condExecutionCond or condExecutionCondSCG (not both).

	condRRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration or the field daps-Config.



	Conditional Presence
	Explanation

	condReconfigAdd
	The field is mandatory present when a condReconfigId is being added. Otherwise the field is optional, need M.


[bookmark: _Hlk130658883]Since CPA here is triggered due to CHO in some sense, therefore, it’s spontaneous to treat CPA configurations as part of CHO configurations included in condRRCReconfig, however, in current spec the RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration or the field daps-Config, and in last meeting, RAN2 has agreed to support the simultaneous evaluation of CHO and CPAC in Rel-18 and UE should not need to unpack any of the nested conditionalconfiguration containers in order to measure. Therefore, to achieve the simultaneous evaluation and avoid unpacking, at least the condExecutionCond for CPA should not be included in the condRRCReconfig for CHO. 
[bookmark: _Hlk130675493]Observation 5: To achieve the simultaneous evaluation and avoid unpacking, at least the condExecutionCond for CPA should not be included in the condRRCReconfig for CHO.
[bookmark: _Hlk130659377]Moreover, the next question is whether condRRCReconfig for CPA should be separated from condRRCReconfig for CHO. Based on the IE design for conditional reconfiguration, it can be seen that the condReconfigId is used to identify the execution condition and configurations of a candidate cell of CHO/CPAC. 
[bookmark: _Hlk130660134][bookmark: _Hlk130660159]Considering the association between the CHO and CPA procedure in R18, one possible solution is to use the same condReconfigId to associate the condExecutionCond for CHO and condExecutionCond for CPA, while the condRRCReconfig for CPA is included in condRRCReconfig for CHO, as shown in Figure 1 (a). Via this way, the association relationship can be indicated in an implicit way. And the other solution is to reuse the current IE design, and introduce an explicit indication to indicate the association of CHO candidate and CPA candidate, as shown in Figure 1 (b). Compared to the former solution, the latter one is clearer and straightforward to standard the related UE behaviour.


Figure 1 signalling structure for simultaneous evaluation
Observation 6:  There are two solutions can be considered for the simultaneous evaluation without unpacking:
· Solution 1: The same condReconfigId is used to associate the condExecutionCond for CHO and condExecutionCond for CPA, while the condRRCReconfig for CPA is included in condRRCReconfig for CHO.
· Solution 2: The current IE design is reused, configuration of candidates for CHO and candidates for CPA are separately configured for UE while an explicit indication is introduced to associate the CPA candidates to the right CHO candidate.
Proposal 4: It is proposed to use the current IE design, while configuration of candidates for CHO and candidates for CPA are separately configured for UE and an explicit indication is introduced to associate the CPA candidates to the right CHO candidate.
What’s more, in Rel-16/17 CHO and CPA/CPC discussion, the maximum number of conditional candidates is strict to 8, considering the limitation of the UE’s measurement capability. With simultaneous evaluation of CHO and CPA, the UE may need to evaluate and measure more objectives, RAN2 is kindly asked whether the related UE capability, i.e., measurement capability like maximum measurement ID should be enhanced. And from our point of view, the UE’s capability is also one factor for the network to decide whether CHO including target MCG and candidate SCGs for CPC/CPA can be configured.
Proposal 5: whether the related UE capability, i.e., measurement capability like maximum measurement ID should be enhanced for simultaneous evaluation.
Besides, though the CPA here is initiated from the target MN, and the target MN provides the execution conditions for candidate SN, CPA in this case is go with CHO, which is initiated by source MN/serving cell. Thus, we think source MN can take more responsibilities, for example, indicate to target MNs whether CPA can be configured and provide some necessary information for the further CPA procedure.
Proposal 6: Source MN can indicate candidate MN whether CPA can be configured and provide some necessary information for further CPA procedure, while candidate MN decides its CPA candidates (candidate SNs) and provide CPA configurations, including the execution conditions and RACH resources from candidate SNs to candidate MN.
Based on the current agreements, there are three possible cases for a UE when the conditional configuration is provided and UE starts the simultaneous evaluation:
Case 1: Both the execution condition of one target Pcell and the execution condition of one Pscell associated with the target Pcell are satisfied.
Case 2: Only the execution condition of one target Pscell is satisfied while the execution condition of the target Pcell associated with it is not satisfied.
Case 3: Only the execution condition of one target Pcell is satisfied while none execution condition of its associated Pscell is satisfied.
For Case 1, it’s rational for the UE to execute the CHO and related CPA to both target MCG and target SCG.
For Case 2, as we agreed that the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation), therefore, the UE will not trigger the execution of CPA but keep evaluating the execution conditions of CHO and CPC.
For Case 3, it’s better for the UE to trigger the execution to the target MCG immediately since MCG is use assure UE’s connection to the network. With too much time waiting for CPA execution condition may results in the MCG failure and RRC reestablishment. But considering that the CPA configuration is specific to each target MCG(s), we think when UE performs handover to the target MCG in this case, the related CPA configuration can be kept but not released for further CPA procedure and this can avoid extra Xn signalling exchange.
Proposal 7： The UE behaviour considering different combination of CHO and CPA execution condition status can be defined as following：
· If both the execution condition of one target Pcell and the execution condition of one Pscell associated with the target Pcell are satisfied, the UE executes the CHO and related CPA to both target MCG and target SCG.
· If only the execution condition of one target Pscell is satisfied while the execution condition of the target Pcell associated with it is not satisfied, the UE will not trigger the execution of CPA but keep evaluating the execution conditions of CHO and CPC.
· If only the execution condition of one target Pcell is satisfied while none execution condition of its associated Pscell is satisfied, UE executes the CHO to the target MCG.
Proposal 8：If the UE only performs CHO to the target MCG, the CPA configuration related to this targe MCG is not released, while the other candidates’ configuration can be released.
Procedure
Based on the discussion above, the following procedure is proposed for CHO including target MCG and target SCG for CPA as depicted in Figure 1:


Figure 1 CHO including target MCG and SCG for CPA
1. [bookmark: _Hlk118288731]The source MN make the decision of CHO and send CHO request, maybe based on the UE’s measurement report, the UE’s capability, etc. There may be CPA indication together with CHO request, to indicate whether CPA can be configured and the maximum number of the target SCG can be configured.
2. The target MN (T-MN) coordinate with target SNs to provide CPA configuration (and this may be based on source MN’s indication and/or its own decision).
3. The target MN provides CHO and CPA configurations to the source MN.
4. In case UE is served with dual connectivity before CHO, there’s release of the source SN (S-SN).
5. The source MN provides CHO and CPA configurations to UE.
6. The UE evaluates CHO and CPAC execution conditions simultaneously.
7. UE performs CHO execution only or both CHO and CPA execution.
Proposal 9: For RAN2’s further discussion on the CHO including target MCG and candidate SCGs for CPA/CPC, the following procedure can be taken baseline and captured to TS 37.340:
1. The source MN make the decision of CHO and send CHO request, maybe based on the UE’s measurement report, the UE’s capability, etc. There may be CPA indication together with CHO request, to indicate whether CPA can be configured and the maximum number of the target SCG can be configured.
2. The target MN (T-MN) coordinate with target SNs to provide CPA configuration (and this may be based on source MN’s indication and/or its own decision).
3. The target MN provides CHO and CPA configurations to the source MN.
4. In case UE is served with dual connectivity before CHO, there’s release of the source SN (S-SN).
5. The source MN provides CHO and CPA configurations to UE.
6. The UE evaluates CHO and CPAC execution conditions simultaneously.
7. UE performs CHO execution only or both CHO and CPA execution.
Conclusions
In this contribution, we analyse the open issues of open issues of CHO including target MCG and candidate SCGs for CPC/CPA. Following is our observations and proposals.
Observations:
Observation 1: For both CPA and CPC, Pcell/MN is not changed upon the procedure completion.
Observation 2: Even UE is served with dual connectivity first, only candidate SCG for CPA can be configured for a candidate MCG.
Observation 3: in both CHO and CPA, the execution condition is generated by MN (serving cell).
Observation 4: Conditional configuration of CPA and CHO generated by candidate cells cannot be modified by other cells.
Observation 5: To achieve the simultaneous evaluation and avoid unpacking, at least the condExecutionCond for CPA should not be included in the condRRCReconfig for CHO.
Observation 6:  There are two solutions can be considered for the simultaneous evaluation without unpacking:
· Solution 1: The same condReconfigId is used to associate the condExecutionCond for CHO and condExecutionCond for CPA, while the condRRCReconfig for CPA is included in condRRCReconfig for CHO.
· Solution 2: The current IE design is reused, configuration of candidates for CHO and candidates for CPA are separately configured for UE while an explicit indication is introduced to associate the CPA candidates to the right CHO candidate.
Proposals:
Proposal 1: It is proposed to clarify that only CHO including target MCG and candidate SCGs for CPA is supported no matter whether UE is served with dual connectivity or not before handover.
Proposal 2: RAN2 is asked to update the related agreements from “CHO including target MCG and candidate SCGs for CPAC” to “CHO including target MCG and candidate SCGs for CPA” to avoid ambiguity, if Proposal 1 was agreed.
Proposal 3: In CHO including target MCG and candidate SCGs for CPA:
· CHO execution condition is generated by the source node；
· CHO RACH resource is generated by target MCG(s);
· CPA execution condition is generated by target MCG(s);
· CPA RACH resources is generated by target SCG(s).
Proposal 4: It is proposed to use the current IE design, while configuration of candidates for CHO and candidates for CPA are separately configured for UE and an explicit indication is introduced to associate the CPA candidates to the right CHO candidate.
Proposal 5: whether the related UE capability, i.e., measurement capability like maximum measurement ID should be enhanced for simultaneous evaluation.
Proposal 6: Source MN can indicate candidate MN whether CPA can be configured and provide some necessary information for further CPA procedure, while candidate MN decides its CPA candidates (candidate SNs) and provide CPA configurations, including the execution conditions and RACH resources from candidate SNs to candidate MN.
Proposal 7： The UE behaviour considering different combination of CHO and CPA execution condition status can be defined as following：
· If both the execution condition of one target Pcell and the execution condition of one Pscell associated with the target Pcell are satisfied, the UE executes the CHO and related CPA to both target MCG and target SCG.
· If only the execution condition of one target Pscell is satisfied while the execution condition of the target Pcell associated with it is not satisfied, the UE will not trigger the execution of CPA but keep evaluating the execution conditions of CHO and CPC.
· If only the execution condition of one target Pcell is satisfied while none execution condition of its associated Pscell is satisfied, UE executes the CHO to the target MCG.
Proposal 8：If the UE only performs CHO to the target MCG, the CPA configuration related to this targe MCG is not released, while the other candidates’ configuration can be released.
Proposal 9: For RAN2’s further discussion on the CHO including target MCG and candidate SCGs for CPA/CPC, the following procedure can be taken baseline and captured to TS 37.340:
1. The source MN make the decision of CHO and send CHO request, maybe based on the UE’s measurement report, the UE’s capability, etc. There may be CPA indication together with CHO request, to indicate whether CPA can be configured and the maximum number of the target SCG can be configured.
2. The target MN (T-MN) coordinate with target SNs to provide CPA configuration (and this may be based on source MN’s indication and/or its own decision).
3. The target MN provides CHO and CPA configurations to the source MN.
4. In case UE is served with dual connectivity before CHO, there’s release of the source SN (S-SN).
5. The source MN provides CHO and CPA configurations to UE.
6. The UE evaluates CHO and CPAC execution conditions simultaneously.
7. UE performs CHO execution only or both CHO and CPA execution.
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