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1 Introduction

This paper discussed about the modification to a prepared conditional handover (CHO).
2 Discussion
2.1 Modification signalling
After the source node has done for the preparation of CHO at a candidate target node, it is possible that, for example, the UE has just finished an IMS call so that the prepared PDU session resources previously requested by the source node is no longer needed after CHO execution. Conversely, it is also possible that the UE starts an IMS call after the source node has finished a CHO preparation. Therefore, it may be necessary for the source node to initiate modifications to the candidate target node(s).
There could be three options to achieve the modification.

1) Use a Handover Cancel and another Handover Request

2) Use a Handover Request with extentional IEs for modification 

3) Introduce a Handover Modification Request and a Handover Modification Request Acknowledge
Regarding the option 1, the source node can initiate a Handover Cancel first and then send another Handover Request to setup the modified PDU sessions to the candidate target node. In the example above, the Handover Cancel cancels the already prepared CHO which a Cause identifying that modification is required may be provided. In the following Handover Request message, the PDU Session Resoucrs To Be Setup List and the RRC Context (containing the HandoverPreparationInformation) are changed to the modified configurations. 
· The Pros: No new messages are introduced

· The Cons: There could be multiple additional Handover Preparation required for the same UE if multiple candidate cells are to be prepared one by one (The Handover Cancel may cancel all the preparations.).
Regarding the option 2, the Handover Request is extended with fields for further modifications and the IE/fields in S-Node Modification Request/SgNB Modification Request/SeNB Modification Request for dual connectivity can be used as baseline. For example, the contents in E-RABs To Be Added List/E-RABs To Be Modified List/E-RABs To Be Released List and the PDU Session Resources To Be Added List/ PDU Session Resources To Be Modified List/ PDU Session Resources To Be Released List can be introduced in the Handover Request message for CHO. The source node sends the extended Handover Request to the target node and the target node performs admission control again to the modification.
· The Pros: No new messages are introduced

· The Cons: Need to introduce the required IE/field in the Handover Request. The mandatory fields may contain same information which the target node had been informed.
Regarding the option 3, a Handover Modification Request and a Handover Modification Request Acknowledge are introduced to achieve the same goal. In this option the Handover Cancel can be skipped. Similar to option 2, the S-Node Modification Request and SgNB/SeNB Modification Request for dual connectivity can be used as baseline for the Handover Modification Request message. Fields like the PDU Session Resources/E-RABs To Be Added/Modified/Released List can be introduced for the above example, while the essential fields for initial handover preparation can be skipped as they have been provided in the initial Handover Request. 
· The Pros: The target node does not need to differentiate the Handover Request with different purposes. The mandatory fileds in the Handover Request message can be omitted if they are not changed.
· The Cons: New pair of messages are required

Given also the agreement RAN3 had in the last meeting that “CHO preparations for multiple target cells toward the same target node for the same UE are allowed”, the option 1 could be not responsive enough in the case with mutliple conditional handover preparations. The situation could be worse if the target node consists of a CU and mutliple DU(s) are prepared so that some further F1 signaling exchanges are required.  The option 2 and option 3 are more viable in this aspect. Consider also the backward compatibility aspect, the option 3 is more preferrable and a text proposal is attached in the appendix of this document. 
Proposal 1: Introduce Handover Modifcation Request and Handover Modification Request Acknowledge for CHO modification.
If RAN3 agreed to adopt proposal 1, in the Handover Modification Request Acknowledge, as there could be multiple preparations changed at the target node and the target node can signal them all in this message, there may be one or more Target NG-RAN node To Source NG-RAN node Transparent Container(s) depending on whether the HandoverCommand can carry more than one RRC messages to the UE. This may need further RAN2 discussion. 

Proposal 2: If proposal 1 is agreeable, confirm with RAN2 whether the transparent container can carry more than one RRC message or multiple transparent containers are needed.
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<<< Start of proposed change >>>

8.2.A
Conditional Handover Modification

8.2.A.1
General

The Handover Modification procedure is used to request the target NG-RAN node to modify the prepared CHO configurations.

The procedure uses UE-associated signalling.

8.2.A.2
Successful Operation
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Figure 8.2.A.2: Handover Modification, successful operation

The source NG-RAN node initiates the procedure by sending the HANDOVER MODIFICATION REQUEST message to the candidate target NG-RAN node to request modifications to the prepared CHO configurations.

The HANDOVER MODIFICATION REQUEST message may contain

-
Target Cell List;
-
within the UE Context Information IE;

-
PDU session resources to be setup within the PDU Session Resources To Be Setup Item IE;

-
PDU session resources to be modified within the PDU Session Resources To Be Modified Item IE;

-
PDU session resources to be released within the PDU Session Resources To Be Released Item IE;

Upon reception of the PDU Session Resource To Be Setup List IE, contained in the HANDOVER MODIFICATION REQUEST message, the target NG-RAN node shall behave the same as specified in TS 38.413 [5] for the PDU Session Resource Setup procedure. The target NG-RAN node shall report in the HANDOVER MODIFICATION REQUEST ACKNOWLEDGE message the successful modification results for all the requested PDU session resources for CHO. 
8.2.A.3
Unsuccessful Operation
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Figure 8.2.A.3: Handover Modification, unsuccessful operation

If the candidate target NG-RAN node does not admit the request for CHO configurations modification, the candidate target NG-RAN node shall send the HANDOVER MODIFICATION REQUEST REJECT message to the source NG-RAN node. 

8.2.A.4
Abnormal Conditions

9.1.1.X
HANDOVER MODIFICATION REQUEST

This message is sent by the source NG-RAN node to the target NG-RAN node to request modification to the prepared target NG-RAN node resources for conditional handover for a specific UE.

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
	ignore

	Candidate Target Cell List
	M
	
	
	
	YES
	reject

	  > Cell List Item
	
	1.. < maxnoofCellsinNG-RANnode >
	
	
	
	

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

	UE Context Information
	
	0..1
	
	
	YES
	reject

	>AS Security Information
	O
	
	9.2.3.50
	
	–
	

	>RRC Context
	O
	
	OCTET STRING
	Either includes the HandoverPreparationInformation message as defined in subclause 10.2.2. of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,

or the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	–
	

	UE History Information
	M
	
	9.2.3.64
	
	YES
	ignore

	>PDU Session Resources To Be Setup List
	
	0..1
	
	PDU Session Resources To Be Added List
	–
	

	>PDU Session Resources To Be Modified List
	
	0..1
	
	
	–
	

	>>PDU Session Resources To Be Modified Item
	
	1 .. <maxnoofPDUSessions>
	
	
	–
	

	>>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>>PDU Session Resource Modification Info
	O
	
	9.2.1.Y
	
	–
	

	>PDU Session Resources To Be Released List
	O
	
	PDU session List with Cause

9.2.1.26
	
	–
	


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256


9.1.1.Y
HANDOVER MODIFICATION REQUEST ACKNOWLEDGE

This message is sent by the target NG-RAN node to confirm the source NG-RAN node’s request to modify the 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

	Target NG-RAN node To Source NG-RAN node Transparent Container 
	
	
	
	TBD - whether multiple containers are needed
	YES
	ignore

	PDU Session Resources Admitted List
	O
	
	9.2.1.2
	
	YES
	ignore

	PDU Session Resources Admitted To Be Modified List
	O
	
	9.2.1.2
	
	–
	

	PDU Session Resources Admitted To Be Released List
	O
	
	9.2.1.2
	
	–
	

	PDU Session Resources Not Admitted List
	O
	
	9.2.1.3
	
	YES
	ignore


9.2.1.Z
PDU Session Resource Modification Info 

This IE contains information related to PDU session resource for a source NG-RAN node initiated request to modify DRB preparation in conditional handover.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDU Session Type
	M
	
	9.2.3.19
	

	DRBs To Be Modified List
	
	0..1
	
	

	>DRBs to Be Modified Item
	
	1 .. <maxnoofDRBs>
	
	

	>>DRB ID
	M
	
	9.2.3.33
	

	>>QoS Flows Mapped To DRB List
	
	0..1
	
	Overwriting the existing QoS Flow List

	>>>QoS Flows Mapped To DRB Item
	
	1 .. <maxnoof QoS Flows>
	
	

	>>>>QoS Flow Identifier 
	M
	
	9.2.3.10
	

	>>>>QoS Flow Level QoS Parameters 
	M
	
	9.2.3.5
	

	>>>>QoS Flow Mapping Indication
	O
	
	9.2.3.79
	

	DRBs To Be Released List
	O
	
	DRB List with Cause

9.2.1.28
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32. 

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


<<< End of proposed change >>>
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