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1	Introduction
[bookmark: _Hlk48630882][bookmark: _Hlk34836638]This document mainly discusses an error existing in the Candidate Cells to Be Cancelled List IE in UE Context Modification Request message in F1AP which was designed for CHO cancel functionality. 
2	Discussion
Background:
In Rel-16 mobility WI,  RAN3 agreed that UE Context Modification Request is used to cancel all or some of the prepared candidate cells in the gNB-DU in case of intra-DU CHO. And the UE Context Release Command is used to cancel all or some of the prepared candidate cells in the target gNB-DU in case of inter-DU CHO.
Based on such agreements, the F1AP protocol was designed as below:
[bookmark: _Toc162617460][bookmark: _Toc120124307][bookmark: _Toc113835460][bookmark: _Toc106110023][bookmark: _Toc105927483][bookmark: _Toc105510951][bookmark: _Toc99730822][bookmark: _Toc99038559][bookmark: _Toc97910839][bookmark: _Toc88657927][bookmark: _Toc81383294][bookmark: _Toc74154550][bookmark: _Toc66289437][bookmark: _Toc64448778][bookmark: _Toc51763612][bookmark: _Toc45832359][bookmark: _Toc36556928][bookmark: _Toc29892991][bookmark: _Toc20955879]9.2.2.7	UE CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	[bookmark: OLE_LINK229][bookmark: OLE_LINK230]<skip unchanged part>

	[bookmark: _Hlk165303794]Conditional Intra-DU Mobility Information
	O
	
	
	
	YES
	reject

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

	[bookmark: OLE_LINK97][bookmark: OLE_LINK238][bookmark: OLE_LINK239]>Candidate Cells To Be Cancelled List
	C-ifCHOcancel
	0 .. <maxnoofCellsinCHO>
	
	
	-
	-

	>>Target Cell ID
	M
	
	NR CGI 9.3.1.12
	
	-
	-

	<skip unchanged part>


[bookmark: OLE_LINK40][bookmark: _Hlk165303880]
	Condition
	Explanation

	ifCHOcancel
	This IE may be present if the CHO Trigger IE is present and set to "CHO-cancel".



[bookmark: _Toc162617458][bookmark: _Toc120124305][bookmark: _Toc113835458][bookmark: _Toc106110021][bookmark: _Toc105927481][bookmark: _Toc105510949][bookmark: _Toc99730820][bookmark: _Toc99038557][bookmark: _Toc97910837][bookmark: _Toc88657925][bookmark: _Toc81383292][bookmark: _Toc74154548][bookmark: _Toc66289435][bookmark: _Toc64448776][bookmark: _Toc51763610][bookmark: _Toc45832357][bookmark: _Toc36556926][bookmark: _Toc29892989][bookmark: _Toc20955877]9.2.2.5	UE CONTEXT RELEASE COMMAND
This message is sent by the gNB-CU to request the gNB-DU to release the UE-associated logical F1 connection or candidate cells in conditional handover, conditional PSCell addition,  conditional PSCell change, LTM, or subsequent CPAC.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	[bookmark: OLE_LINK231][bookmark: OLE_LINK232]<skip unchanged part>

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

	>Target Cell ID
	M
	
	NR CGI 9.3.1.12
	
	-
	-

	<skip unchanged part>



[bookmark: _Toc162617965][bookmark: _Toc120124734][bookmark: _Toc113835878][bookmark: _Toc106110436][bookmark: _Toc105927896][bookmark: _Toc105511364][bookmark: _Toc99731229][bookmark: _Toc99038966][bookmark: _Toc97911142][bookmark: _Toc88658230][bookmark: _Toc81383596][bookmark: _Toc74154852][bookmark: _Toc66289739][bookmark: _Toc64449080][bookmark: _Toc51763908][bookmark: _Toc45832586][bookmark: _Toc36557066][bookmark: _Toc29893129][bookmark: _Toc20956003]9.4.5	Information Element Definitions
<<unchanged omitted>>
[bookmark: OLE_LINK234][bookmark: OLE_LINK233]
ConditionalIntraDUMobilityInformation ::= SEQUENCE {
	cho-trigger						CHOtrigger-IntraDU,
	targetCellsTocancel				TargetCellList								OPTIONAL,
	-- This IE may be present if the cho-trigger IE is present and set to "cho-cancel"
	iE-Extensions					ProtocolExtensionContainer { { ConditionalIntraDUMobilityInformation-ExtIEs} }	OPTIONAL,
	...
}

Furthermore, the following procedural text is captured in section of 8.3.4	UE Context Modification (gNB-CU initiated) for the intra-DU ‘CHO-Cancel’ case and the conditional IE Candidate Cells To Be Cancelled List:
[bookmark: OLE_LINK243][bookmark: OLE_LINK244][bookmark: OLE_LINK241][bookmark: OLE_LINK242]If the Conditional Intra-DU Mobility Information IE is included in the UE CONTEXT MODIFICATION REQUEST message and the CHO Trigger is set to "CHO-cancel", the gNB-DU shall consider that the gNB-CU is about to remove any reference to, and release any resources previously reserved for the candidate cells associated to the UE-associated signalling identified by the gNB-CU UE F1AP ID IE and the gNB-DU UE F1AP ID IE. If the Candidate Cells To Be Cancelled List IE is also included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall consider that only the resources reserved for the cells identified by the included NR CGIs are about to be released by the gNB-CU.
Basically, the above procedural text contains two cases. 
· [bookmark: OLE_LINK249][bookmark: OLE_LINK250][bookmark: OLE_LINK245][bookmark: OLE_LINK246]Case 1: The first sentence describes the case when the CHO Trigger is set to "CHO-cancel" and the Candidate Cells To Be Cancelled List IE is NOT present, and is used by the gNB-CU to release resources of all the prepared candidate cells in the gNB-DU.
· Case 2: The second sentence describes the case when the CHO Trigger is set to "CHO-cancel" and the Candidate Cells To Be Cancelled List IE is ALSO present, and is used by the gNB-CU to release resources of only the indicated candidate cells in the gNB-DU.
Issue:
The Candidate Cells To Be Cancelled List IE in the UE CONTEXT MODIFICATION REQUEST is included as a conditional IE, but where the conditional text is expressed with a “may”. This may lead to the following issues:
· Conditional IEs are mandatory if the condition is met. Using a may statement and describing behaviour if absent does not comply with the principles of the specification. 
As the error handling in TS 38.413 section 10.3.3 specifies that:
“If an IE/IE group is not included in a received message and the presence of the IE/IE group is mandatory or the presence is conditional and the condition is true according to the version of the specification used by the receiver, an abstract syntax error occurs due to a missing IE/IE group.”
· Given the above principle for conditional IEs,  it will cause that case 1 is not supported by our specification and will never happen in practice. As the receiving node will trigger an abstract syntax error if the conditional IE is not present.
Spec impact:
[bookmark: OLE_LINK262][bookmark: OLE_LINK263]There are two options to correct this functional misalignment between original design intention and the reality:
· [bookmark: OLE_LINK251][bookmark: OLE_LINK252][bookmark: OLE_LINK247][bookmark: OLE_LINK248]Option 1: Keep the procedural text no change, and change the presence of the Candidate Cells To Be Cancelled List IE from conditional to optional.
[bookmark: OLE_LINK253][bookmark: OLE_LINK254]With this option, the specification will support all the functionalities that the procedural text describes, but will change the logic of the signalling and, collaterally, will enable signalling for scenario that do not exist. Therefore, abnormal handling may be needed to specify the receiving node process in those abnormal case, i.e., the Candidate Cells To Be Cancelled List IE is received when the CHO Trigger is set to "CHO-initiation" or "CHO-replace".
· [bookmark: OLE_LINK255][bookmark: OLE_LINK256]Option 2: Keep the presence of the Candidate Cells To Be Cancelled List IE no change, update the conditional text from "may" to  "shall", and modify the procedural text to following:
If the Conditional Intra-DU Mobility Information IE is included in the UE CONTEXT MODIFICATION REQUEST message and the CHO Trigger is set to "CHO-cancel", the gNB-DU shall consider that the gNB-CU is about to remove any reference to, and release any resources previously reserved for the candidate cells associated to the UE-associated signalling identified by the gNB-CU UE F1AP ID IE and the gNB-DU UE F1AP ID IE. If the Candidate Cells To Be Cancelled List IE is also included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall consider that only the resources reserved for the cells identified by the included NR CGIs in the Candidate Cells To Be Cancelled List IE. are about to be released by the gNB-CU.
With this option, the signalling logic will not be changed, but the functionality described in the CU-initiated Modification will be limited. 
[bookmark: OLE_LINK260][bookmark: OLE_LINK261]Collaterally, it will have to be discussed if cancelling resources of all candidate cells in the gNB-DU will have to be changed from a UE Context Modification Request message with CHO Trigger set to "CHO-cancel" to a UE Context Modification Request message with CHO Trigger set to "CHO-cancel" and a full list of candidate cells to be candled.
Since it is a functional misalignment issue related to a rel-16 WI, it would be better to discuss and decide in RAN3 which option is preferred.
Proposal: RAN3 to confirm the functional misalignment issue for CHO cancel and decide the preferred way to solve it.
3 Conclusion
In this document, we discuss the spotted issue for CHO cancel, and propose:
Proposal: RAN3 to confirm the functional misalignment issue for CHO cancel and decide the preferred way to solve it.
Due to quota limitation, the CRs of the two options are provided in the annex.
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8.3.4	UE Context Modification (gNB-CU initiated)
8.3.4.1	General
<<unchanged text omitted>>
8.3.4.2	Successful Operation
[image: ]
Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation
The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.

<<unchanged text omitted>>
If the Conditional Intra-DU Mobility Information IE is included in the UE CONTEXT MODIFICATION REQUEST message and the CHO Trigger is set to "CHO-cancel", the gNB-DU shall consider that the gNB-CU is about to remove any reference to, and release any resources previously reserved for the candidate cells associated to the UE-associated signalling identified by the gNB-CU UE F1AP ID IE and the gNB-DU UE F1AP ID IE. If the Candidate Cells To Be Cancelled List IE is also included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall consider that only the resources reserved for the cells identified by the included NR CGIs are about to be released by the gNB-CU.
[bookmark: _Toc20955790][bookmark: _Toc29892884][bookmark: _Toc36556821][bookmark: _Toc45832207][bookmark: _Toc51763387][bookmark: _Toc64448550][bookmark: _Toc66289209][bookmark: _Toc74154322][bookmark: _Toc81383066][bookmark: _Toc88657699][bookmark: _Toc97910611][bookmark: _Toc105497770][bookmark: _Toc112855300][bookmark: _Toc113836696][bookmark: _Toc162622477][bookmark: _Hlk165977572]8.3.4.4	Abnormal Conditions
<<unchanged text omitted>>
If more than one of the following IEs, i.e., the Uplink TxDirectCurrentList Information IE and the Uplink TxDirectCurrentTwoCarrierList Information IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall consider it as a logical error.
If the Conditional Intra-DU Mobility Information IE was included and set to "CHO-initiation" or "CHO-replace", and the Candidate Cells To Be Cancelled List IE was also included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall ignore the Candidate Cells To Be Cancelled List IE.
9.2.2.7	UE CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SpCell ID
	O
	
	NR CGI 9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE is considered as target cell.
	YES
	ignore

	<<unchanged omitted>>

	Conditional Intra-DU Mobility Information
	O
	
	
	
	YES
	reject

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

	>Candidate Cells To Be Cancelled List
	C-ifCHOcancel
	0 .. <maxnoofCellsinCHO>
	
	
	-
	-

	>>Target Cell ID
	M
	
	NR CGI 9.3.1.12
	
	-
	-



<<unchanged omitted>>

	Condition
	Explanation

	ifCHOcancel
	This IE may be present if the CHO Trigger IE is present and set to "CHO-cancel".





	

9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

F1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

<<unchanged omitted>>

ConditionalIntraDUMobilityInformation ::= SEQUENCE {
	cho-trigger						CHOtrigger-IntraDU,
	targetCellsTocancel				TargetCellList								OPTIONAL,
	-- This IE may be present if the cho-trigger IE is present and set to "cho-cancel"
	iE-Extensions					ProtocolExtensionContainer { { ConditionalIntraDUMobilityInformation-ExtIEs} }	OPTIONAL,
	...
}
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[bookmark: _Toc162617073]8.3.4.1	General
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8.3.4.2	Successful Operation
[image: ]
Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation
The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.

<<unchanged text omitted>>
[bookmark: _Hlk166070264][bookmark: OLE_LINK257]If the Conditional Intra-DU Mobility Information IE is included in the UE CONTEXT MODIFICATION REQUEST message and the CHO Trigger is set to "CHO-cancel", the gNB-DU shall consider that the gNB-CU is about to remove any reference to, and release any resources previously reserved for the candidate cells associated to the UE-associated signalling identified by the gNB-CU UE F1AP ID IE and the gNB-DU UE F1AP ID IE. If the Candidate Cells To Be Cancelled List IE is also included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall consider that only the resources reserved for the cells identified by the included NR CGIs in the Candidate Cells To Be Cancelled List IE. are about to be released by the gNB-CU.

9.2.2.7	UE CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SpCell ID
	O
	
	NR CGI 9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE is considered as target cell.
	YES
	ignore

	<<unchanged omitted>>

	Conditional Intra-DU Mobility Information
	O
	
	
	
	YES
	reject

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

	>Candidate Cells To Be Cancelled List
	C-ifCHOcancel
	0 .. <maxnoofCellsinCHO>
	
	
	-
	-

	>>Target Cell ID
	M
	
	NR CGI 9.3.1.12
	
	-
	-



<<unchanged omitted>>

	Condition
	Explanation

	ifCHOcancel
	This IE may shall be present if the CHO Trigger IE is present and set to "CHO-cancel".





	

9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

F1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

<<unchanged omitted>>

ConditionalIntraDUMobilityInformation ::= SEQUENCE {
	cho-trigger						CHOtrigger-IntraDU,
	targetCellsTocancel				TargetCellList								OPTIONAL,
	-- The above is IE may shall be present if the cho-trigger IE is present and set to "cho-cancel"
	iE-Extensions					ProtocolExtensionContainer { { ConditionalIntraDUMobilityInformation-ExtIEs} }	OPTIONAL,
	...
}
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