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1. Introduction
In case of CHO with SCG(s), when the S-MN receive the HANDOVER SUCCESS message from the target MN, it initiates the Handover Cancel procedure to the other candidate MNs to cancel the CHO for the UE. Although the procedure is described in TS 37.340, how the target SN releases the resource of the other candidate PSCell associated with the other candidate MN(s) is not described clearly. In this contribution, our consideration on this issue and the corresponding correction proposal to TS38.423 and TS37.340 are given.
2. Discussion
In the case of CHO with SCG(s), the target SN might be the candidate SN associated with the other candidate MN(s), which can be seen from Figure1, the potential target MN2 and the target MN are both associated with the target SN. The candidate PSCell1 in target SN is associated with the candidate PCell1 in the target MN1 and with the candidate PCell2 in the potential target MN2, and the candidate PSCell2 in the target SN is associated with the candidate PCell2 in the potential target MN2. When the UE has successfully accessed to the target SN, the resource of the other candidate PSCell, i.e., PSCell2, associated with the other candidate MN(s), i.e., the potential target MN2, should be released. How to release the resource in the target SN should be discussed. 
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Figure1
There might be two solutions for the target SN to release the resource of the other candidate PSCell associated with the other candidate MN(s).

Solution1: Triggered by the SN reconfiguration complete message. When the target SN receives the SN reconfiguration complete message from the target MN, it releases the resource of the other candidate PSCell associated with the other candidate MN(s) automatically. 

Solution2: Triggered by the SN Release Request message from the other candidate MN(s). The target SN releases the resource of the other candidate PSCell associated with the other candidate MN(s) upon receiving the SN Release Request message sent from the other candidate MN(s). 
Observation1: The solution should be selected for the target SN to release the resource of the other candidate PSCell associated with the other candidate MN(s).
In Solution 1, for the target SN release the resource of the other candidate PSCell associated with the other candidate MN(s), the other candidate MN(s) need not send the SN Release Request message to the target SN. Therefore, the other candidate MN should obtain the target PSCell ID to determine to send the SN Release Request message to which candidate SN, if configured.
In Solution 2, if the target PSCell is the candidate PSCell associated with the other candidate MN(s), the indication to keep the UE context should be included in the SN Release Request message sent to the target SN. Therefore, the other candidate MN should obtain the target PSCell ID to determine whether the SN Release Request message sent to the candidate SNs should include the indication to the target SN to keep the UE context.
No matter which solution is selected, the target PSCell ID should be included in the Handover Cancel message sent to the other candidate MN(s) to cancel CHO for the UE, if the Handover Success message from the target MN including the target PSCell ID.
Proposal 1: When the source MN receives the Handover Success message from the target MN including the target PSCell ID,  it includes the received target PSCell ID in the Handover Cancel message sent to the other candidate MN(s) to cancel CHO for the UE.
The corresponding correction proposal to TS38.423 and the correction proposal to TS37.340 for the two solutions are given below separately.
3. Conclusion

Based on the above, RAN3 is requested to discuss and agree on the following proposal:

Observation 1: The solution should be selected for the target SN to release the resource of the other candidate PSCell associated with the other candidate MN(s).
Proposal 1: When the source MN receives the Handover Success message from the target MN including the target PSCell ID,  it includes the received target PSCell ID in the Handover Cancel message sent to the other candidate MN(s) to cancel CHO for the UE.
4. Correction Proposal to TS 38.423 
<<<<<<<<<<<<<<<<<<<< Start of the Change >>>>>>>>>>>>>>>>>>>>
8.2.3
Handover Cancel

8.2.3.1
General

The Handover Cancel procedure is used to enable a source NG-RAN node to cancel an ongoing handover preparation or an already prepared handover.

The procedure uses UE-associated signalling.

8.2.3.2
Successful Operation
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Figure 8.2.3.2-1: Handover Cancel, successful operation

The source NG-RAN node initiates the procedure by sending the HANDOVER CANCEL message to the target NG-RAN node. The source NG-RAN node shall indicate the reason for cancelling the handover by means of an appropriate cause value.

If the Candidate Cells To Be Cancelled List IE is included in the HANDOVER CANCEL message, the target NG-RAN node shall consider that the source NG-RAN node is cancelling only the handover associated to the candidate cells identified by the included NG-RAN CGI and associated to the same UE-associated signaling connection identified by the Source NG-RAN node UE XnAP ID IE and, if included, also by the Target NG-RAN node UE XnAP ID IE.
In CHO with candidate SCGs, when the source M-NG-RAN node receives the HANDOVER SUCCESS message from the target M-NG-RAN node including Accessed PSCell ID IE, the received Accessed PSCell ID IE is included in the HANDOVER CANCEL message(s) sent to the other candidate M-NG-RAN node(s). 
9.1.1.6
HANDOVER CANCEL

This message is sent by the source NG-RAN node to the target NG-RAN node to cancel an ongoing 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
	ignore

	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
	reject

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

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Candidate Cells To Be Cancelled List
	
	0 .. <maxnoofCellsinCHO>
	
	
	YES
	reject

	>Target Cell ID
	M
	
	Target Cell Global ID
9.2.3.25
	
	–
	

	Accessed PSCell ID
	O
	
	NR CGI

9.2.2.7
	Indicates the target PSCell which UE accesses to in CHO with SCG(s).
	YES
	ignore


	Range bound
	Explanation

	maxnoofCellsinCHO
	Maximum no. cells that can be prepared for a conditional handover. Value is 8.


9.3.4
PDU Definitions

-- ASN1START

-- **************************************************************

--

-- PDU definitions for XnAP.

--

-- **************************************************************

XnAP-PDU-Contents {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)

ngran-access (22) modules (3) xnap (2) version1 (1) xnap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
-- **************************************************************

--

-- HANDOVER CANCEL

--

-- **************************************************************

HandoverCancel ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{HandoverCancel-IEs}},


...

}

HandoverCancel-IEs XNAP-PROTOCOL-IES ::= {


{ ID id-sourceNG-RANnodeUEXnAPID




CRITICALITY reject

TYPE NG-RANnodeUEXnAPID






PRESENCE mandatory}|


{ ID id-targetNG-RANnodeUEXnAPID




CRITICALITY ignore

TYPE NG-RANnodeUEXnAPID






PRESENCE optional }|


{ ID id-Cause









CRITICALITY ignore

TYPE Cause










PRESENCE mandatory}|


{ ID id-targetCellsToCancel






CRITICALITY reject

TYPE TargetCellList







PRESENCE optional}|

{
ID id-accessed-PSCellID






CRITICALITY reject

TYPE NR-CGI









PRESENCE optional},

...

}
<<<<<<<<<<<<<<<<<<<< End of the change >>>>>>>>>>>>>>>>>>>>
5. Correction Proposal to TS 37.340 for solution1
<<<<<<<<<<<<<<<<<<<< Start of the Change >>>>>>>>>>>>>>>>>>>>
10.19.2
MR-DC with 5GC

The Conditional Handover with Secondary Node procedure is used for configuration and execution of CHO with SN or CHO with candidate SCG(s). This procedure includes the cases where the SN is kept, changed or added. If the SN is kept, the UE context at the SN is kept. If the SN is changed, the UE context at the source SN is moved to the target SN.
CHO with candidate SCG(s) is not supported for NE-DC and NGEN-DC.
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
10.
If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message. The target SN releases the resource of the other candidate PSCell associated with the other candidate MN(s).
11.
The target MN sends the Handover Success message to the source MN to inform that the UE has successfully accessed the target cell. In case of CHO with candidate SCG(s), the target PSCell ID may also be included in the Handover Success message.
12a/b. The source MN sends SN Release Request message to the (source) SN including a Cause indicating MCG mobility. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. The (source) SN acknowledges the release request.

12c.
The source MN sends XN-U Address Indication message to the (source) SN to transfer data forwarding information. More than one data forwarding addresses may be provided if the PDU session is split in the target side.

12d. The source MN sends the Handover Cancel message toward the other signalling connections or other candidate MNs, if any, to cancel CHO for the UE. If the Handover Success message includes the target PSCell ID, the received target PSCell ID should be included in the Handover Cancel message sent toward the other candidate MN(s).
12e/f. If the target MN is configured with other candidate PCell(s) associated with other candidate SN(s) than the target SN, the target MN sends the SN Release Request message(s) to the corresponding candidate SN(s). Other candidate MN(s) send(s) the SN Release Request message(s) to other candidate SN(s), if configured. The other candidate SN(s) acknowledges the release request.
<<<<<<<<<<<<<<<<<<<< End of the change >>>>>>>>>>>>>>>>>>>>
6. Correction Proposal to TS 37.340 for solution2
<<<<<<<<<<<<<<<<<<<< Start of the Change >>>>>>>>>>>>>>>>>>>>

10.19.2
MR-DC with 5GC

The Conditional Handover with Secondary Node procedure is used for configuration and execution of CHO with SN or CHO with candidate SCG(s). This procedure includes the cases where the SN is kept, changed or added. If the SN is kept, the UE context at the SN is kept. If the SN is changed, the UE context at the source SN is moved to the target SN.
CHO with candidate SCG(s) is not supported for NE-DC and NGEN-DC.
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Figure 10.19.2-1: Conditional Handover with Secondary Node procedure
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
10.
If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message. 
11.
The target MN sends the Handover Success message to the source MN to inform that the UE has successfully accessed the target cell. In case of CHO with candidate SCG(s), the target PSCell ID may also be included in the Handover Success message.
12a/b. The source MN sends SN Release Request message to the (source) SN including a Cause indicating MCG mobility. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. The (source) SN acknowledges the release request.

12c.
The source MN sends XN-U Address Indication message to the (source) SN to transfer data forwarding information. More than one data forwarding addresses may be provided if the PDU session is split in the target side.

12d. The source MN sends the Handover Cancel message toward the other signalling connections or other candidate MNs, if any, to cancel CHO for the UE. If the Handover Success message includes the target PSCell ID, the received target PSCell ID should be included in the Handover Cancel message sent toward the other candidate MNs. If the Handover Success message includes the target PSCell ID, the received target PSCell ID should be included in the Handover Cancel message sent toward the other candidate MNs.
12e/f. If the target MN is configured with other candidate PCell(s) associated with other candidate SN(s) than the target SN, the target MN sends the SN Release Request message(s) to the corresponding candidate SN(s). Other candidate MN(s) send(s) the SN Release Request message(s) to candidate SN(s), if configured. The candidate SN(s) acknowledges the release request. If the target PSCell is the candidate PSCell associated with the other candidate MN(s), the other candidate MN(s) indicate(s) to the target SN that the UE context in SN is kept.
<<<<<<<<<<<<<<<<<<<< End of the change >>>>>>>>>>>>>>>>>>>>
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