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Introduction
The WID for Rel-18 Further NR mobility enhancements was approved [1], and the objectives4 about CHO+CPA/CPC which is shown below.
	
4. To specify CHO including target MCG and candidate SCGs for CPC/CPA  [RAN3, RAN2]
· CHO including target MCG and target SCG is used as the baseline



In CHO+CPA/CPC, multiple candidate MNs and candidate SNs will simultaneously be involved in CHO+CPA/CPC preparation. In this contribution we will give our considerations on CHO+CPA/CPC configuration in preparation phase. And the text proposal to TS 38.423 is proposed in Annex.
Discussion
On CHO+CPAC triggering 
In Rel-17, CPA/CPC is triggered by MN or SN, therefore T-MN could trigger CPA/CPC for target PSCell selection when it receive HO request message for CHO.
When T-MN decides trigger CHO, it is reasonable for T-MN to trigger CPA/CPC for PSCell selection to improve UE throughput during CHO+MR-DC.
Therefore, we think both source gNB/MN and T-MN can trigger CPA/CPC for CHO.
Observation 1: Both source gNB/MN and T-MN can trigger CPA/CPC for CHO.
If CPA/CPC is triggered by S-gNB/S-MN, S-gNB/S-MN should send indication in HANDOVER REQUEST message to trigger T-MN to perform CPA/CPC preparation, such as IE’Conditional PSCell Addition or Change Information Request’, including ‘Maximum Number of PSCells To Prepare’ and ‘Estimated Arrival Probability’.
Proposal 1: If CPA/CPC is triggered by S-gNB/S-MN, indication information should be transmitted to T-MN to perform CPA/CPC preparation.
CHO + CPA/CPC configuration
1.1.1 Candidate Pcell/PSCell selection
During CHO+CPA/CPC preparation, the candidate PCells and candidate PSCells should be selected. The Pcell should be selected by S-gNB/S-MN. We think there might be two options for candidate PSCells selection:
- Option1: The candidate T-MN provides the latest measurement results to the selected candidate T-SN, and the candidate T-SN decides the candidate PSCells and configures SCG.
- Option2: The candidate PSCells can be selected by S-gNB/S-MN and can be informed to T-MN.
The PSCell is selected by SN in Rel-16 SN addition procedure and the candidate PSCells are selected by candidate T-SN in Rel-17 CPA/CPC procedure. To avoid message modification, we prefer option1, the legacy mechanism, for candidate PSCells selection in CHO+CPA/CPC. 
If the candidate PSCell is selected by T-SN, the candidate PSCell list should be transmitted to S-gNB/S-MN by T-MN for monitoring the radio link quality of candidate PSCells. If the candidate PSCell becomes worse than absolute threshold or neighbour cell becomes better than absolute threshold, S-gNB/S-MN should send the measurement results to T-MN to determine the change of candidate PSCells.
Proposal 2: The candidate PSCells are selected by the candidate T-SN and the candidate PSCell list should be transmitted to S-gNB/S-MN.

1.1.2 Identification of Pcell for each CPAC procedure
In CHO+CPA/CPC configuration preparation, multiple candidate PCells under the same T-MN may perform multiple CPAC procedures towards the same T-SN for SCG configuration, as shown in Fig1.


Fig1
How to identify the corresponding PCell for each CPAC procedures are referring to the same UE? There are two options:
- Option1:  Use different SN addition procedures with different XnAP UE ID (no specification impact);
- Option2:  Use different SN addition procedures with the same XnAP UE ID, which needs provide PCell information in the ACK message.
It should be discussed which option is used for the CHO+CPAC configuration preparation, for it will influence the CPA/CPC configuration modification and CPA/CPC cancel procedure.
Proposal 3: The method of identification of Pcell for each CPAC procedure should be discussed.
 
1.1.3  Harmonization of CHO execution condition and CPA/CPC execution condition
CHO+CPA/CPC execution condition include CHO execution condition and CPA/CPC execution condition. Which node determines the execution conditions is the issue to be considered. 
[bookmark: _GoBack]Rel-17 CPA/CPC, S-MN or S-SN decides the execution condition for the candidate PSCells. Like the legacy mechanism, T-MN can decide the execution condition for the candidate PSCells in CHO+CPA/CPC. Accordingly, one alternative(Alt1) is S-MN determines CHO execution condition, and T-MN determine CPA/CPC execution condition. 
However, the CHO execution conditions and CPA/CPC execution conditions are decided in two different nodes, which might result in the two conditions are not matched with each other, and the consequence is that there are candidate PCells meeting the CHO execution condition while there is no candidate PSCell meeting the CPA/CPC execution condition. Accordingly the success of CHO+CPA/CPC execution and the UE data transmission might be affected.
Observation 2: In Alt1, the CHO execution conditions and CPA/CPC execution conditions are decided in two different nodes, the mismatch of CHO execution condition and CPA/CPC execution condition might affect the success of CHO+CPA/CPC execution.
There might be two solution options to harmonize of CHO execution condition and the CPA/CPC execution condition:
- option1: S-MN determines both of the CHO execution condition and the CPA/CPC execution condition.
- option2: T-MN determines the CPA/CPC execution condition according to the CHO execution condition.
There will be some information transmitted between S-MN and T-MN for harmonization of CHO execution condition and the CPA/CPC execution condition and the information should be discussed.  
Proposal 4:   The harmonization of CHO execution condition and the CPA/CPC execution condition in CHO+CPA/CPC should be discussed to ensure the success of CHO+CPA/CPC execution.

1.1.4 Message structure for HO CMD
In CHO+CPA/CPC preparation, one candidate PCell will correspond to multiple candidate PSCells. Accordingly, there will be multiple MCG+SCG configurations for candidate PCell and candidate PSCells. How to formulate HO CMD message? There might be two options for the structure of HO CMD message:
- Option 1: Single HO CMD including one candidate PCell and multiple candidate PSCells.
- Option 2: HO CMD list and each HO CMD including one candidate PCell and one candidate PSCell.
Each MCG+SCG configuration is corresponding to the execution condition, the structure of IE ConditionalReconfiguration in RRCReconfiguration message might to be modified and need to be discussed. 
Proposal 5: The structure of HO CMD message and IE ConditionalReconfiguration in RRCReconfiguration message should be discussed. 

Conclusion
Based on the discussion, we have the following proposals.
Observation 1: Both source gNB/MN and T-MN can trigger CPA/CPC for CHO.
Proposal 1: If CPA/CPC is triggered by S-gNB/S-MN, indication information should be transmitted to T-MN to perform CPA/CPC preparation.
Proposal 2: The candidate PSCells are selected by the candidate T-SN and the candidate PSCell list should be transmitted to S-gNB/S-MN.
Proposal 3: The method of identification of Pcell for each CPAC procedure should be discussed.
Observation 2: In Alt1, the CHO execution conditions and CPA/CPC execution conditions are decided in two different nodes, the mismatch of CHO execution condition and CPA/CPC execution condition might affect the success of CHO+CPA/CPC execution.
Proposal 4:   The harmonization of CHO execution condition and the CPA/CPC execution condition in CHO+CPA/CPC should be discussed to ensure the success of CHO+CPA/CPC execution.
Proposal 5: The structure of HO CMD message and IE ConditionalReconfiguration in RRCReconfiguration message should be discussed. 
Based on proposal 1 and 2, the text proposal to TS 38.423 is provided in Annex.
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5  Annex – TP to TS 38.423 
-------------------------------------------Change 1-------------------------------------------
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This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.
Direction: source NG-RAN node  target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	<unrelated part is omitted>

	Conditional Handover Information Request
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, …)
	
	–
	

	>Target NG-RAN node UE XnAP ID
	C-ifCHOmod
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	–
	

	<unrelated part is omitted>
	
	
	
	
	
	

	QMC Configuration Information
	O
	
	9.2.3.156
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.2.3.159
	
	YES
	ignore

	5G ProSe PC5 QoS Parameters
	O
	
	9.2.3.160
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	Conditional PSCell Addition or change Information Request
	O
	
	
	
	
	

	>Maximum Number of PSCells To Prepare
	M
	
	INTEGER (1..8, ...)

	Indicates the maximum number of PSCells that the target may prepare.
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	Indicates the arrival probability for the UE towards the candidate target SN.
	–
	



-------------------------------------------Next Change-------------------------------------------
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This message is sent by the target NG-RAN node to inform the source NG-RAN node about the prepared resources at the target.
Direction: target NG-RAN node  source NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	ignore

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	YES
	ignore

	PDU Session Resources Admitted List
	M
	
	9.2.1.2
	
	YES
	ignore

	PDU Session Resources Not Admitted List
	O
	
	9.2.1.3
	
	YES
	ignore

	<unrelated part is omitted>

	Conditional Handover Information Acknowledge
	O
	
	
	
	YES
	reject

	>Requested Target Cell ID
	M
	
	Target Cell Global ID
9.2.3.25
	Target cell indicated in the corresponding HANDOVER REQUEST message
	–
	

	[bookmark: _Hlk44411364]>Maximum Number of CHO Preparations
	O
	
	9.2.3.101
	
	–
	

	MBS Session Information Response List
	O
	
	9.2.1.38
	
	YES
	ignore

	Conditional PSCell Addition or Change Information Acknowledge
	O
	
	
	
	YES
	ignore

	>Candidate PSCell List
	
	1
	
	
	–
	

	>>Candidate PSCell Item
	
	1 .. <maxnoofPSCellCandidate>
	
	
	–
	

	>>>PSCell ID
	M
	
	NR CGI 9.2.2.7
	
	–
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