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1
Introduction

In last RAN3 meeting, regarding the support of SN-initiated CPC some open points remain.
RAN2 has also agreed to define a new inter-node message, CG-CandidateList, to transfer to the MN the SCG radio configuration for one or more candidate target PSCells for Conditional PSCell Addition (CPA) or Conditional PSCell Change (CPC) as generated by the candidate target SgNB. The CG-CandidateList contains a list of accepted candidate target PSCell identity (frequency and PCI) and the corresponding CG-Config message containing the SCG radio configuration.
Furthermore, RAN2 has agreed to define in CG-Config, a list of proposed target PSCell candidates and associated execution conditions, which is sent from the S-SN to the MN. The MN then provides to the T-SN a list of proposed candidate PSCells, but without execution conditions (a different list structure is used).

In this paper, we would give further proposals.
2
Discussion
2.1 
Preparation phase for SN-initiated inter-SN CPC
It has been discussed for several RAN3 meetings regarding whether single or parallel SN Change procedures should be triggered to configure multiple T-SNs for SN-initiated inter-SN CPC. Last meeting companies raised the point that the conclusion has dependency with RAN2’s discussion, i.e. Solution 2. RAN2 has sent the LS to confirm solution 2 is agreed. Thus, RAN3 can consider proceeding with single SN Change procedure solution.
As said, multiple SN Change procedures, i.e., parallel or in-sequence, would cause delay also complexity to the state machine in the network nodes. 
It is proposed to agree that one SN Change Required is used for multiple PSCells located in different target SNs, i.e., for SN Change Required message, the list of Target SN node ID will be added, for the confirm and refuse messages, the list of configured PSCell IDs or refused PSCell IDs could be an alternative to be considered.
Proposal 1 In case of SN initiated inter-SN CPC, multiple PSCells located in different target SNs are configured by one single SN Change procedure.

Similar to CPA, a mechanism to control the number of PSCells configured for a given UE needs consideration. For SN-initiated CPC, the S-SN should decide how many PSCells may be configured for the UE. The difference with CPA is that only the MN will be able to know how many candidate PSCells are configured by a target candidate SN. Therefore, this information needs to be signalled to the S-SN, in the SN Change Confirm message. 

Proposal 2 Signal the configured target candidate PSCells in SN Change Confirm message.

2.3
Inter-node message design
RAN2 decided to introduce a new inter-node message design for CPAC, i.e., a new CG candidate cell list from the candidate target SN to the MN of one or more PSCell candidates for CPAC, with the PSCell identity and a CG-Config included for each PSCell candidate. Correspondingly, the RRC Container within the SN ADDITION REQUEST ACKNOWLEDGE message needs to be updated.
–
CG-CandidateList
This message is used to transfer the SCG radio configuration for one or more candidate cells for Conditional PSCell Addition (CPA) or Conditional PSCell Change (CPC) as generated by the candidate target SgNB. 
Direction: Secondary gNB to master gNB or eNB.

CG-CandidateList message

-- ASN1START

-- TAG-CG-CANDIDATELIST-START

CG-CandidateList ::=                SEQUENCE {

    criticalExtensions                  CHOICE {

        c1                                  CHOICE{

            cg-CandidateList                    CG-CandidateList-IEs,

            spare3 NULL, spare2 NULL, spare1 NULL
        },

        criticalExtensionsFuture            SEQUENCE {}

    }

}

CG-CandidateList-IEs ::=            SEQUENCE {

    cg-CandidateList-r17                SEQUENCE (SIZE (1..FFS)) OF CG-CandidateInfo-r17    OPTIONAL,

    nonCriticalExtension                SEQUENCE {}                                     OPTIONAL
}

CG-CandidateInfo-r17 ::=            SEQUENCE {

    ssbFrequency-r17                    ARFCN-ValueNR,

    physCellId-r17                      PhysCellId,

    candidateCG-Config-r17              OCTET STRING (CONTAINING CG-Config)

}

-- TAG-CG-CANDIDATELIST-STOP

-- ASN1STOP

	CG-CandidateList field descriptions

	cg-CandidateList

Contains information regarding candidate target cells for Conditional PSCell Addition (CPA) or Conditional PSCell Change (CPC) from the candidate target secondary node to the master node.


Corresponding changes to TS 38.423 are provided in the Annex.
Proposal 3 Add a reference to the new RRC Container CG-CandidateList in the SN ADDITION REQUEST ACKNOWLEDGE message.

3
Conclusion
Based on above analysis, we propose the following:
Proposal 1
In case of SN initiated inter-SN CPC, multiple PSCells located in different target SNs are configured by one single SN Change procedure.
Proposal 2
Signal the configured target candidate PSCells in SN Change Confirm message.
Proposal 3
Add a reference to the new RRC Container CG-CandidateList in the SN ADDITION REQUEST ACKNOWLEDGE message.
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Annex

TP to TS 38.423:
8.3.5
S-NG-RAN node initiated S-NG-RAN node Change

8.3.5.1
General

This procedure is used by the S-NG-RAN node to trigger the change of the S-NG-RAN node.

The procedure uses UE-associated signalling.

8.3.5.2
Successful Operation
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Figure 8.3.5.2-1: S-NG-RAN node initiated S-NG-RAN node Change, successful operation.

The S-NG-RAN node initiates the procedure by sending the S-NODE CHANGE REQUIRED message to the M-NG-RAN node including the Target S-NG-RAN node ID IE. When the S-NG-RAN node sends the S-NODE CHANGE REQUIRED message, it shall start the timer TXnDCoverall.

The S-NODE CHANGE REQUIRED message may contain

-
the S-NG-RAN node to S-NG-RAN node Container IE.
If the M-NG-RAN node is able to perform the change requested by the S-NG-RAN node, the M-NG-RAN node shall send the S-NODE CHANGE CONFIRM message to the S-NG-RAN node. For DRBs configured with the PDCP entity in the S-NG-RAN node, the M-NG-RAN node may include data forwarding related information in the Data Forwarding Info from target NG-RAN node IE.

If the S-NODE CHANGE CONFIRM message includes the DRB IDs taken into use IE, the S-NG-RAN node shall, if applicable, act as specified in TS 37.340 [8].
The S-NG-RAN node may start data forwarding and stop providing user data to the UE and shall stop the timer TXnDCoverall upon reception of the S-NODE CHANGE CONFIRM message.
The M-NG-RAN node may also provide configuration information in the M-NG-RAN node to S-NG-RAN node Container IE.
If the Conditional PSCell Change Information Required IE is included in the S-NODE CHANGE REQUIRED message, the M-NG-RAN node shall consider that the requirement concerns CPAC, as described in TS 37.340 [8]. Accordingly, the M-NG-RAN node shall, if supported, include the Conditional PSCell Change Information Confirm IE in the S-NODE CHANGE CONFIRM message. 
If the S-NODE CHANGE REQUIRED message indicates releasing target S-NG-RAN node(s) and cancelling all prepared PSCells in the target S-NG-RAN node(s), the M-NG-RAN node shall, if supported, consider that the requirement concerns source S-NG-RAN triggered target S-NG-RAN release and cancellation of all the prepared PSCells at the target S-NG-RAN(s) during a Conditional PSCell Change.

Note: the IE used in the S-NODE CHANGE REQUIRED message to indicate releasing target S-NG-RAN node(s) and cancelling all prepared PSCells in the target S-NG-RAN node(s) is FFS

Interaction with M-NG-RAN node initiated S-NG-RAN node Release:

If the M-NG-RAN node receives the S-NODE CHANGE REQUIRED message indicating releasing target S-NG-RAN node(s) and cancelling all prepared PSCells in the target S-NG-RAN node(s), the M-NG-RAN shall trigger the M-NG-RAN node initiated S-NG-RAN node release procedure to the target S-NG-RAN node(s) and cancel all the prepared PSCells at the target S-NG-RAN node(s).
	*** Skip unchanged ***


9.1.2.2
S-NODE ADDITION REQUEST ACKNOWLEDGE

This message is sent by the S-NG-RAN node to confirm the M-NG-RAN node about the S-NG-RAN node addition preparation.
Direction: S-NG-RAN node ( M-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

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	PDU Session Resources Admitted To Be Added List
	
	1
	
	
	YES
	ignore

	>PDU Session Resources Admitted To Be Added Item
	
	1 .. <maxnoofPDUSessions>
	
	NOTE: If neither the 
PDU Session Resource Setup Response Info – SN terminated IE 

nor the

PDU Session Resource Setup Response Info – MN terminated IE
is present in a PDU Session Resources Admitted to be Added Item IE, abnormal conditions as specified in clause 8.3.1.4 apply.
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>PDU Session Resource Setup Response Info – SN terminated
	O
	
	9.2.1.6
	
	–
	

	>>PDU Session Resource Setup Response Info – MN terminated
	O
	
	9.2.1.8
	
	–
	

	PDU Session Resources Not Admitted List
	O
	
	
	
	YES
	ignore

	>PDU Session Resources Not Admitted List – SN terminated
	O
	
	PDU Session Resources Not Admitted List

9.2.1.3
	
	–
	

	>PDU Session Resources Not Admitted List – MN terminated
	O
	
	PDU Session Resources Not Admitted List

9.2.1.3
	
	–
	

	S-NG-RAN node to M-NG-RAN node Container
	M
	
	OCTET STRING
	Includes the CG-Config or the CG-CandidateList message as defined in subclause 11.2.2 of TS 38.331 [10].
	YES
	reject

	Admitted Split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates admitted SRBs
	YES
	reject

	RRC Config Indication
	O
	
	9.2.3.72
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	Location Information at S-NODE
	O
	
	Target Cell Global ID

9.2.3.25
	Contains information to support localisation of the UE
	YES
	ignore

	MR-DC Resource Coordination Information
	O
	
	9.2.2.33
	Information used to coordinate resource utilisation between M-NG-RAN node and S-NG-RAN node. 
	YES
	ignore

	Available fast MCG recovery via SRB3
	O
	
	ENUMERATED (true, ...)
	Indicates the fast MCG recovery via SRB3 isenabled.
	YES
	ignore

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	

	
	
	
	
	

	
	


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	
	


	*** Skip unchanged ***


9.1.2.11
S-NODE CHANGE REQUIRED

This message is sent by the S-NG-RAN node to the M-NG-RAN node to trigger the change of the S-NG-RAN node.

Direction: S-NG-RAN node ( M-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

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	Target S-NG-RAN node ID
	M
	
	Global NG-RAN Node ID

9.2.2.3
	
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	PDU Session SN Change Required List
	
	0..1
	
	
	YES
	ignore

	>PDU Session SN Change Required Item
	
	1 .. <maxnoofPDUsessions>
	
	NOTE: If the 
PDU Session Resource Change Required Info – SN terminated IE 

is not present in a PDU Session SN Change Required Item IE, abnormal conditions as specified in clause 8.3.5.4 apply.
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>PDU Session Resource Change Required Info – SN terminated
	O
	
	9.2.1.18
	
	–
	

	S-NG-RAN node to M-NG-RAN node Container
	M
	
	OCTET STRING
	Includes the CG-Config message as defined in subclause 11.2.2 of TS 38.331 [10].
	YES
	reject

	Conditional PSCell Change Information Required
	O
	
	
	
	YES
	reject

	>CPAC Indicator
	M
	
	ENUMERATED (CPAC-initiation, ...)
	
	
	

	>Multiple Target S-NG-RAN Node List
	
	0..1
	
	If this IE is present, then the Target S-NG-RAN node ID IE shall be ignored.
	
	

	>>Multiple Target S-NG-RAN Node Item
	
	1 .. <maxnoofTargetSNs>
	
	
	
	

	>>>Target S-NG-RAN node ID
	M
	
	Global NG-RAN Node ID

9.2.2.3
	
	
	

	>Maximum Number of PSCells To Prepare
	O
	
	INTEGER (1..FFS, …)
	Indicates the maximum number of PSCells that the target SN may prepare.
	
	

	>RRC Container
	M
	
	OCTET STRING
	Includes CPCExecutionCondition as defined in subclause 6.2.x of TS 38.331 [10]. 

FFS
	
	


	Range bound
	Explanation

	maxnoofPDUsessions
	Maximum no. of PDU sessions. Value is 256

	maxnofTargetSNs
	Maximum no. of target S-NG-RAN nodes. FFS


9.1.2.12
S-NODE CHANGE CONFIRM

This message is sent by the M-NG-RAN node to inform the S-NG-RAN node that the preparation of the S-NG-RAN node initiated S-NG-RAN node change was successful.

Direction: M-NG-RAN node ( S-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

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	ignore

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	ignore

	PDU Session SN Change Confirm List
	
	0..1
	
	
	YES
	ignore

	>PDU Session SN Change Confirm Item
	
	1 .. <maxnoof PDUsessions>
	
	NOTE: If the 
PDU Session Resource Change Confirm Info – SN terminated IE 

is not present in a PDU Session SN Change Confirm Item IE, abnormal conditions as specified in clause 8.3.5.4 apply.
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>PDU Session Resource Change Confirm Info – SN terminated
	O
	
	9.2.1.19
	
	–
	

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	Conditional PSCell Change Information Confirm
	O
	
	
	
	YES
	ignore

	>Candidate PSCell ID List
	
	1
	
	
	
	

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

	>>>PSCell ID
	M
	
	Target Cell Global ID

9.2.3.25
	
	
	

	M-NG-RAN node to S-NG-RAN node Container 
	O
	
	OCTET STRING
	Includes the RRCReconfigurationComplete message as defined in subclause 6.2.2 of TS 38.331 [10].
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUsessions
	Maximum no. of PDU sessions. Value is 256


M-NG-RAN node
S-NG-RAN node
S-NODE CHANGE REQUIRED
S-NODE CHANGE CONFIRM



