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1. Introduction
This contribution discusses some open issues related with the CPAC, mainly focus on X2 and Xn aspect. 

2. Discussion
2.1 Target SN provide the prepared PSCell ID in X2/Xn level
Last RAN3#112e has reached the agreement and FFS that:
	Introduce “List of Prepared PSCell IDs” in SN Addition Request ACK.
FFS whether to introduce “List of Prepared PSCell IDs” in SN Change Confirm.



It has been agreed to introduce “List of Prepared PScell IDs” in SN Addition Request Acknowledge message, and it is already reflected in the baseline CR. 
For the introduction of the “List of Prepared PSCell IDs” in the SN Change Confirm message, it may have a benefit that when the S-SN at least need to update the measurement configuration, or want to update execution condition corresponding to the prepared PScells that are chosen by the T-SN. 
Furthermore, RAN2#114e has a working assumption:
	4.	S-SN is informed about which candidates were accepted/ rejected by T-SN


It will be likely the working assumption will be agreement as there is no showstopper foreseen. Therefore it would be reasonable to introduce also “List of Prepared PSCell IDs” in the SN Change Confirm message.
Proposal 1: it is beneficial to include the “List of Prepared PSCell IDs” in SN Change Confirm message, for the S-SN to e.g. update the measurement configuration, or want to update execution condition corresponding to the prepared PSCell by T-SN.
2.2 Single or multiple RRC containers in SN Addition Request ACK message
Last RAN3#111e meeting has reached working assumption that:
	WA: Prepare multiple PSCells in one CPAC procedure. Do not provide Location Information and Resource Coordination information in CPAC, use same parameters for other IEs in the response message for different PSCells, FFS for single RRC container or multiple RRC containers which is pending to RAN2.



A LS was sent to RAN2 in R3-211338 (RAN3#111e). However the RAN2#113bis-e and RAN2#114-e cancelled the reply to RAN3.
Observation 1: whether single / multiple RRC containers is still FFS (still pending on RAN2) in the SN-Node Addition Request Acknowledge message. 
2.3 Preparation of multiple Target SNs in SN initiated CPC 
Regarding the multiple PScells preparation, it has been working assumption in RAN3#111e that:
	WA: In case of SN initiated inter-SN CPC, prepare multiple PSCells in one target SN by one SN Change procedure is the baseline.



The above working assumption still hold in last RAN3#112e meeting. Base on this working assumption, last RAN3#112e meeting discussed a possibility that in one SN Initiated SN change procedure whether can prepare multiple T-SNs. This discussion did not reach any status but only in the SOD indicated as FFS (not in the chair note).
	SOD in R3-212785:
About Multiple Target SNs in SN initiated inter-SN CPC:
FFS: Is it allowed to prepare multiple Target SNs in SN initiated inter-SN CPC, by parallel or single SN Change Required procedure(s)?
1)If one SN change procedure can only prepare one target SN, and if parallel preparation is not supported, current SN change required/confirm procedures can be reused. 
2)If one SN change procedure can only prepare one target SN, and if parallel preparation is supported, Target S-NG-RAN node ID IE needs to be introduced in SN Change confirm and SN change Refuse.
3)If one SN change procedure can prepare multiple target SNs, a list of Target S-NG-RAN node ID needs to be introduced in SN change required/confirm/refuse, and need to include data forwarding address per Target SN to support early data forwarding.



For the “FFS: Is it allowed to prepare multiple Target SNs in SN initiated inter-SN CPC, by parallel or single SN Change Required procedure(s)?”, we initial think that in order not to complicate the function, it is not to allow multiple T-SNs in SN initiated inter-SN CPC. Then we will have no need to discuss whether to apply either parallel SN change required procedure or to have T-SN node IDs in the SN Change Required/Confirm/Refuse message etc.
However, since the target PSCell ID is NR CGI which will include also the en-gNB ID (e.g. for ENDC), then from the signalling protocol perspective, already by the PSCell ID itself can know the T-SN, even if the multiple T-SN can be prepared, signalling impact may be not much.
Proposal 2: further discuss the complication of X2/Xn signalling perspective in order to prepare multiple T-SN in SN initiated inter-SN CPC.

2.4 List of PSCell IDs and RRC Container in SN Change Required message (SN Initiated CPC)
For the SN initiated CPC, even if we will not allow the S-SN to initiate the preparation of the multiple T-SNs, it still need to have a list of PSCell IDs in the SN Change Required message, in order for the MN to explicitly know the target PSCell ID so can avoid the MN to dig into the RRC container, especially for EN-DC, this will help MeNB to avoid digging into NR RRC ASN.1.
By the explicit PSCell ID in the SN Change Required message, the MN can know the T-SN for CPC.
Proposal 3: to include the list of PSCell IDs in SN Change Required message
Following the principle that the MN does not need to dig into the RRC container ( (contains CPC execution condition provided by the SN), the RRC container should then be within the list of PSCell ID in SN Change Required message.
Proposal 4: To include the RRC container (container CPC execution condition provided by the SN) within the list of Target PSCell ID in SN Change Required message.

2.5 Support of CPAC updating / Cancel / replacement
For the CPAC updating/ cancel /replacement, last RAN3#112e meeting postponed the discussion but wait for the basic CPAC procedures to be available first.
Last RAN2#114e reached a working assumption that:
	5.	S-SN can subsequently update the (measurement) configuration. FFS for execution conditions.
6.	S-SN can perform this update after the CPC configuration. FFS whether to support updating during the CPC configuration (i.e. solution 2). FFS whether nested procedure is supported



For the updating, following the working assumption in RAN2, updating from S-SN may use the SN Modification Required message, which need to have a list of PSCell IDs to know which PSCell to be updated. However, it is likely that this will need to wait until the RAN2 reach a certain level of agreement.
For the CPAC cancellation from S-SN, for the X2/Xn signalling, S-SN may simply just reuse the SN Modification Required message to indicate the list of PScell IDs to be cancelled. However this may also need to wait until RAN2 reach a certain level of agreement e.g. whether partially cancellation is allowed.
For the CPAC replacement from S-SN, similar to the cancellation, the S-SN may simply just reuse the SN Modification Required message to indicate the prepared PScell to be replaced.  
For the CPA and MN initiated CPC, for the updating. Cancellation and replacement, it will be simple to reuse the SN Modification Request message to the prepared T-SN.
Proposal 5 : it is proposed to further hold on the discussion of CPAC updating/ Cancel /replacement, until a RAN2/RAN3 reach a certain level on the basic CPAC procedures.

3. proposal
Proposal 1: it is beneficial to include the “List of Prepared PSCell IDs” in SN Change Confirm message, for the S-SN to e.g. update the measurement configuration, or want to update execution condition corresponding to the prepared PSCell by T-SN.
Observation 1: whether single / multiple RRC containers is still FFS (still pending on RAN2) in the SN-Node Addition Request Acknowledge message. 
Proposal 2: further discuss the complication of X2/Xn signalling perspective in order to prepare multiple T-SN in SN initiated inter-SN CPC.
Proposal 3: to include the list of PSCell IDs in SN Change Required message
Proposal 4: To include the RRC container (container CPC execution condition provided by the SN) within the list of Target PSCell ID in SN Change Required message.
Proposal 5 : it is proposed to further hold on the discussion of CPAC updating/ Cancel /replacement, until a RAN2/RAN3 reach a certain level on the basic CPAC procedures.
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This procedure is used by the en-gNB to change to another en-gNB.
The procedure uses UE-associated signalling.
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Figure 8.7.8.2-1: SgNB Change, successful operation.
The en-gNB initiates the procedure by sending the SGNB CHANGE REQUIRED message to the MeNB including the Target SgNB ID Information IE. When the en-gNB sends the SGNB CHANGE REQUIRED message, it shall start the timer TDCoverall.
The SGNB CHANGE REQUIRED message may contain
-	the SgNB to MeNB Container IE.
If the MeNB is able to perform the change requested by the en-gNB, the MeNB shall send the SGNB CHANGE CONFIRM message to the en-gNB. For each E-RAB configured with the PDCP entity in the en-gNB, the MeNB may include the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE to indicate that it requests data forwarding of uplink and downlink packets to be performed for that bearer.
The en-gNB may start data forwarding and stop providing user data to the UE and shall stop the timer TDCoverall upon reception of the SGNB CHANGE CONFIRM message.
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8.7.8.3	Unsuccessful Operation


Figure 8.7.8.3-1: SgNB Change, unsuccessful operation.
In case the request change cannot be performed successfully the MeNB shall respond with the SGNB CHANGE REFUSE message to the en-gNB with an appropriate cause value in the Cause IE.
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If the timer TDCoverall expires before the en-gNB has received the SGNB CHANGE CONFIRM or the SGNB CHANGE REFUSE message, the en-gNB shall regard the requested change as failed and may take further actions like triggering the SgNB initiated SgNB Release procedure to release all en-gNB resources allocated for the UE.
Interaction with the MeNB initiated handover procedure:
If the MeNB, after having initiated the handover procedure, receives the SGNB CHANGE REQUIRED message, the MeNB shall refuse the SgNB change procedure with an appropriate cause value in the Cause IE.
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This message is sent by the en-gNB to confirm the MeNB about the SgNB addition preparation.
Direction: en-gNB  MeNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB.
	YES
	reject

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID
9.2.100
	Allocated at the en-gNB.
	YES
	reject

	E-RABs Admitted To Be Added List
	
	1
	
	
	YES
	ignore

	>E-RABs Admitted To Be Added Item
	
	1 .. <maxnoofBearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>EN-DC Resource Configuration
	M
	
	EN-DC Resource Configuration
9.2.108
	Indicates the PDCP and Lower Layer MCG/SCG configuration.
	–
	

	>>CHOICE Resource Configuration
	M
	
	
	
	
	

	>>>PDCP present in SN
	
	
	
	This choice tag is used if the PDCP at SgNB IE in the EN-DC Resource Configuration IE is set to the value "present".
	
	

	>>>>S1 DL GTP Tunnel Endpoint at the SgNB
	M
	
	GTP Tunnel Endpoint 9.2.1
	en-gNB endpoint of the S1 transport bearer. For delivery of DL PDUs.
	–
	

	>>>>SgNB UL GTP Tunnel Endpoint at PDCP
	C-ifMCGpresent
	
	GTP Tunnel Endpoint 9.2.1
	en-gNB endpoint of the X2-U transport bearer at PDCP. For delivery of UL PDCP PDUs.
	–
	

	>>>>RLC Mode
	C-ifMCGpresent
	
	RLC Mode
9.2.119
	Indicates the RLC mode.
	–
	

	>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of DL PDUs
	–
	

	>>>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs
	–
	

	>>>>Requested MCG E-RAB Level QoS Parameters
	C-ifMCGandSCGpresent_GBRpresent
	
	E-RAB Level QoS Parameters 9.2.9
	Includes E-RAB level QoS parameters requested to be provided by the MCG.
	–
	

	>>>>UL Configuration
	C-ifMCGandSCGpresent
	
	9.2.118
	Information about UL usage in the MeNB.
	–
	

	>>>>UL PDCP SN Length
	O
	
	PDCP SN Length
9.2.133
	Indicates the PDCP SN length of the bearer for the UL.
	YES
	ignore

	>>>>DL PDCP SN Length 
	O
	
	PDCP SN Length
9.2.133
	Indicates the PDCP SN length of the bearer for the DL.
	YES
	ignore

	>>>PDCP not present in SN
	
	
	
	This choice tag is used if the PDCP at SgNB IE in the EN-DC Resource Configuration IE is set to the value "not present".
	
	

	>>>>SgNB DL GTP Tunnel Endpoint at SCG
	M
	
	GTP Tunnel Endpoint 9.2.1
	SgNB endpoint of the X2-U transport bearer at the SCG. For delivery of DL PDCP PDUs.
	–
	

	>>>>Secondary SgNB DL GTP Tunnel Endpoint at SCG
	O
	
	GTP Tunnel Endpoint 9.2.1
	SgNB endpoint of the X2-U transport bearer at the SCG. For delivery of DL PDCP PDUs in case of PDCP duplication
	–
	

	>>>>LCID
	O
	
	9.2.138
	LCID for the primary path in case of PDCP duplication
	YES
	ignore

	E-RABs Not Admitted List
	O
	
	E-RAB List
9.2.28
	A value for E-RAB ID shall only be present once in E-RABs Admitted List IE and in E-RABs Not Admitted List IE.
	YES
	ignore

	SgNB to MeNB Container
	M
	
	OCTET STRING
	Includes the CG-Config message as defined in TS 38.331[31].
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB
	YES
	reject

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

	SgNB Resource Coordination Information
	O
	
	9.2.117
	Information used to coordinate resources utilisation between en-gNB and MeNB.
	YES
	ignore

	RRC config indication
	O
	
	9.2.132
	Indicates the type of RRC configuration used at the en-gNB.
	YES
	reject

	Location Information at SgNB
	O
	
	9.2.142
	Contains information to support localisation of the UE
	YES
	ignore

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

	Conditional PSCell Addition Information Acknowledge
	O
	
	
	
	YES
	ignore

	>CPAC Candidate PSCells Ack List
	
	1
	
	
	-
	-

	>>CPAC Candidate PSCell Ack Item
	
	1 .. <maxnoofPSCellCandidate>
	
	
	-
	-

	>>>PSCell ID
	M
	
	Global en-gNB ID
9.2.112
	
	-
	-

	>>>RRC Container
	M
	
	OCTET STRING
	Includes RRCConnectionReconfiguration message as defined in subclause 6.2.2 of TS 36.331[9].
FFS whether single or multiple RRC containers.
	-
	-



	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256

	maxnoofPSCellCandidate
	Maximum no. of PSCells for CPAC. Value is FFS.



	Condition
	Explanation

	ifMCGpresent
	This IE shall be present if, for the E-RAB admitted to be added, the MCG resources IE in the EN-DC Resource Configuration IE is set to the value "present".

	ifMCGandSCGpresent
	This IE shall be present if, for the E-RAB admitted to be added, the MCG resources and SCG resources IEs in the EN-DC Resource Configuration IE are set to the value "present".

	C-ifMCGandSCGpresent_GBRpresent
	This IE shall be present if, for the E-RAB admitted to be added, the MCG resources and SCG resources IEs in the EN-DC Resource Configuration IE are set to the value "present", and the GBR QoS Information IE is present in the Requested MCG E-RAB Level QoS Parameters IE.
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This message is sent by the en-gNB to the MeNB to request the change of en-gNB for a specific UE.
Direction: en-gNB  MeNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB.
	YES
	reject

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID
9.2.100
	Allocated at the en-gNB.
	YES
	reject

	Target SgNB ID Information
	M
	
	9.2.102
	
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	SgNB to MeNB Container
	O
	
	OCTET STRING
	Includes the CG-Config message as defined in TS 38.331 [31].
	YES
	reject

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB.
	YES
	reject

	Conditional PSCell Change Information Required 
	O
	
	
	
	YES
	reject

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

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

	>CPAC Candidate PSCells REQD List
	
	0..1
	
	
	-
	-

	>>Candidate PSCells REQD Item
	
	1 .. <maxnoofPSCellCandidate>
	
	
	-
	-

	>>>PSCell ID
	M
	
	NR CGI
9.2.111
	
	–
	

	>>>RRC Container
	M
	
	OCTET STRING
	Includes CPCExecutionCondition as defined in subclause 6.2.x of TS 38.331 [31].
	-
	-



	Range bound
	Explanation

	maxnoofPScellCandidates
	Maximum no. of PSCells for CPAC. Value is 8((FFS).
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This message is sent by the MeNB to inform the en-gNB about the successful change.
Direction: MeNB  en-gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB.
	YES
	ignore

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID
9.2.100
	Allocated at the en-gNB.
	YES
	ignore

	E-RABs to be Released List
	
	0..1
	
	
	YES
	ignore

	>E-RABs To Be Released Item
	
	1 .. <maxnoofBearers>
	
	
	–
	

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>EN-DC Resource Configuration
	M
	
	EN-DC Resource Configuration
9.2.108
	Indicates the PDCP and Lower Layer MCG/SCG configuration.
	–
	

	>>CHOICE Resource Configuration
	M
	
	
	
	
	

	>>>PDCP present in SN
	
	
	
	This choice tag is used if the PDCP at SgNB IE in the EN-DC Resource Configuration IE is set to the value "present".
	
	

	>>>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs
	–
	

	>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of DL PDUs
	–
	

	>>>PDCP not present in SN
	
	
	
	This choice tag is used if the PDCP at SgNB IE in the EN-DC Resource Configuration IE is set to the value "not present".
	
	

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB
	YES
	ignore

	Conditional PSCell Change Information Confirm
	O
	
	
	
	YES
	reject

	>CPAC Candidate PSCells CONF List
	
	0..1
	
	the SN that initiated CPC is informed of the candidate PSCell IDs
	
	

	>>Candidate PSCells CONF Item
	
	1 .. <maxnoofPSCellCandidate>
	
	
	-
	-

	>> PSCell ID
	M
	
	NR CGI
9.2.111
	
	–
	



	Range bound
	Explanation

	maxnoofPScellCandidates
	Maximum no. of PSCells for CPAC. Value is 8((FFS).



	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256



	Next change, ommited text not changed







6



	Next change, ommited text not changed




CPACcandidatePSCellsAck-list ::= SEQUENCE (SIZE(1..maxnoofPSCellCandidates)) OF CPACcandidatePSCellsAck-item

CPACcandidatePSCellsAck-item ::= SEQUENCE {
	pscell-id						NRCGI,
	rrc-container					RRCContainer,
	iE-Extensions					ProtocolExtensionContainer { {CPACcandidatePSCellsACK-item-ExtIEs}}	OPTIONAL,
	...
}

CPACcandidatePSCellsACK-item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

CPACcandidatePSCellsREQD-list ::= SEQUENCE (SIZE(1..maxnoofPSCellCandidates)) OF CPACcandidatePSCellsREQD-item

CPACcandidatePSCellsREQD-item ::= SEQUENCE {
	pscell-id						NRCGI,
	rrc-container					RRCContainer,
	iE-Extensions					ProtocolExtensionContainer { {CPACcandidatePSCellsREQD-item-ExtIEs}}	OPTIONAL,
	...
}

CPACcandidatePSCellsREQD-item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

CPACindicator ::= ENUMERATED {cpac-initiation, ...}


CPCindicator ::= ENUMERATED {cpc-triggered, ...}


CPAinformation-REQ ::= SEQUENCE {
	cpac-indicator					CPACindicator,
	max-no-of-pscells				INTEGER (1..maxnoofPSCellCandidates)	OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {CPAinformation-REQ-ExtIEs} } OPTIONAL,
	...
}

CPAinformation-REQ-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}


CPAinformation-ACK ::= SEQUENCE {
	candidate-pscells					CPACcandidatePSCellsACK-list,
	iE-Extensions		ProtocolExtensionContainer { {CPAinformation-ACK-ExtIEs} } OPTIONAL,
	...
}

CPAinformation-ACK-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}


CPCinformation-REQD ::= SEQUENCE {
	cpac-indicator					CPACindicator,
	max-no-of-pscells				INTEGER (1..maxnoofPSCellCandidates)	OPTIONAL,
	candidate-pscells				CPACcandidatePSCellsREQD-list,

	iE-Extensions		ProtocolExtensionContainer { {CPCinformation-REQD-ExtIEs} } OPTIONAL,
	...
}

CPCinformation-REQD-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}




CPCinformation-CONF ::= SEQUENCE {
	candidate-pscells				CPACcandidatePSCellsCONF-list,

	iE-Extensions		ProtocolExtensionContainer { {CPCinformation-CONF-ExtIEs} } OPTIONAL,
	...
}

CPCinformation-CONF-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}


CPCinformation-NOTIFY ::= SEQUENCE {
	cpc-indicator					CPCindicator,
	iE-Extensions		ProtocolExtensionContainer { {CPCinformation-NOTIFY-ExtIEs} } OPTIONAL,
	...
}

CPCinformation-NOTIFY-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}


CPACcandidatePSCellsCONF-list ::= SEQUENCE (SIZE(1..maxnoofPSCellCandidates)) OF CPACcandidatePSCellsCONF-item

CPACcandidatePSCellsCONF-item ::= SEQUENCE {
	pscell-id						NRCGI,
	iE-Extensions					ProtocolExtensionContainer { { CPACcandidatePSCellsCONF-item-ExtIEs}}	OPTIONAL,
	...
}

CPACcandidatePSCellsCONF-item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}
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