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1	Introduction
In the last RAN3 meeting, the following agreements have been made. In this paper we further discuss some of the FFS points. 
	RAN3 #110e Agreements:
RAN3 discuss CPAC in (NG) EN-DC and NR-DC.
Start to Focus on CPA, MN initiated inter-SN CPC, and SN initiated inter-SN CPC, if time allows, other cases can be discussed pending to RAN2 progress
Start CPAC discussion based on the conventional DC procedures:
CPA: SN addition procedure for CPA
MN initiated inter SN CPC: MN initiated SN Change procedure, i.e. CPA + SN release
SN initiated inter SN CPC: SN initiated SN Change procedure
FFS on direct inter-SN communication
Open issues:
FFS on how to support CPAC replace, (SN modification procedures or SN Addition or others).
FFS on how to support multiple candidate PSCell preparation in CPAC:
Option 1: prepare one PSCell in one CPAC procedure, use parallel CPAC procedures to prepare multiple PSCells.
Need to introduce an indicator to distinguish the triggering of different PSCell preparation for the same UE”.
Option 2: prepare multiple PSCells in one CPAC procedure
FFS if multiple SN can be prepared in one SN initiated CPC procedure (SN Change Required).
FFS on how to handle the received CPC execution condition by the MN in case of SN initiated inter-SN CPC, pending to RAN2 progress.
It is pending to RAN2 on if it is needed for the Target SN to send CPAC success to the MN, and if it is needed, FFS on reusing HO Success or introduce a new class2 procedure.
FFS on F1AP and E1AP impacts.
FFS if conditional SN change can be prepared directly between the involved SNs (depends on availability of SRB3).



2	Discussion
In the last RAN2#112e meeting, the following agreements were made:
	Conditional PSCell change/addition:
· In MN initiated inter-SN CPC and CPA, the MN is not required to indicate the execution condition(s) to other involved entities (e.g. target SN, source SN).
· For CPA and MN initiated Inter-SN CPC, the MN generates and transmits the conditional configuration message (i.e. RRCReconfiguration/RRCConnectionReconfiguration message) to the UE.  The RRCReconfiguration provided by the candidate PSCell(s) is encapsulated in the final conditional reconfiguration message to the UE. The MN is not allowed to alter the RRCReconfiguration provided by the candidate PSCell(s).
· Proposal 1: Option 1 should be used for the generation of conditional reconfiguration for SN initiated inter-SN conditional PSCell change. 
· Option 1:	The MN generates CPC. The source SN sets the execution condition and communicates it to the MN. The MN generates the conditional reconfiguration message including the execution condition(s) provided by the source SN and RRCReconfiguration provided by the candidate PSCell(s). 



[bookmark: _Toc61555635]RAN3 confirms that for SN initiated CPC it is MN that generates the conditional reconfiguration message including the execution condition(s) provided by the source SN and RRCReconfiguration provided by the candidate PSCell(s).

RAN2 agreed that in MN initiated inter-SN CPC and CPA, the MN is not required to indicate the execution condition(s) to other involved entities (e.g. target SN, source SN). Thus, for SN initiated inter-SN CPC, we should follow the same principle i.e. the source SN is not required to indicate the execution condition to other involved SNs (i.e. target SN). As such, it seems not necessary for any interaction, directly or via MN, between source SN and target SN. In addition, even if some coordination between SNs are needed, we prefer to follow the legacy spirit and let MN be the intermediate node to relay relevant messages. 

[bookmark: _Toc61555636]RAN3 does not support direct inter-SN communication. 

Another issue is whether multiple candidate PSCells or even multiple candidate SNs can be prepared in the same CPAC procedure. RAN2 also asked RAN3 to provide relevant feedback in their LS.
	R2-2010850
Furthermore, Rel-17 CPAC is expected to support the preparation and configuration of multiple PSCell candidate cells. RAN3 is therefore asked to check whether the legacy XnAP/ X2AP signalling is sufficient or whether it shall be extended in Rel-17.



[bookmark: _Hlk61517272]In the legacy, only one target cell is prepared in one CHO procedure because the legacy HANDOVER REQUEST MESSAGE in prior to CHO is used to prepare CHO, wherein the Target Cell is a mandatory field for one cell. To avoid any backward compatibility issue, only one target cell is prepared in CHO procedure. 
	[bookmark: _Toc20955180][bookmark: _Toc29991375][bookmark: _Toc36555775][bookmark: _Toc44497482][bookmark: _Toc45107870][bookmark: _Toc45901490][bookmark: _Toc51850569]9.1.1.1	HANDOVER REQUEST
This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a 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
	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
	reject

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

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject






[bookmark: _Toc61517964]Only one target cell is prepared in one CHO procedure is because of backward compatibility issue. 

However, in terms of CPA and inter-SN CPC, we are not restricted by any backward compatibility issue. Considering CPA and inter-SN CPC procedure are essentially the coordination between MN and a candidate SN, RAN3 can aim at a solution to support multiple PSCells preparation in the same CPAC procedure for one candidate SN. On the other hand, we believe multiple SN preparation in the same CPAC procedure can be quite complex and not necessary. 

[bookmark: _Toc61555637]RAN3 supports multiple PSCells preparation in the same CPAC procedure towards one candidate SN.
[bookmark: _Toc61555638]RAN3 does not support multiple SN preparation in the same CPAC procedure. 
[bookmark: _Toc61555639]RAN3 sends a LS to RAN2 informing that multiple PSCells preparation in the same CAPC procedure is supported. 


In addition, RAN3 agreed last time to reuse the legacy SN addition and SN change procedure as much as possible for the CPAC. In both SN addition and SN change legacy procedures, MN needs to send a SN ADDITION REQUEST message to the target SN. To serve CPAC, MN needs to add additional information in the SN ADDITION REQUEST message to help candidate SN be prepared. In our view, similar as CHO information in the HANDOVER REQUEST message, the following information can be added in the SN ADDITION REQUEST message for CPAC purpose.

· CPAC Trigger (If CPAC replace is supported)
· Target S-NG-RAN node UE XnAP ID (If CPAC replace is supported)
· Estimated Arrival Probability

In the legacy CHO, the estimated arrival probability can be used by the candidate target node to allocate necessary resources for the incoming CHO. Similar concept can be adopted for CPAC too, as such the candidate SN can prepare the resources according to the probability that the UE will actually move to the coverage of the candidate SN.
	TS 38.423
[bookmark: _Hlk36823579]If the Estimated Arrival Probability IE is contained in the Conditional Handover Information Request IE included in the HANDOVER REQUEST message, then the target NG-RAN node may use the information to allocate necessary resources for the incoming CHO.


[bookmark: _Toc61517965]In the legacy CHO, the estimated arrival probability can be used by the candidate target node to allocate necessary resources for the incoming CHO.

[bookmark: _Toc61555640]The following information can be added in the SN ADDITION REQUEST message for CPAC purpose as in the TP.
a. [bookmark: _Toc61555641]CPAC Trigger (If CPAC replace is supported)
b. [bookmark: _Toc61555642]Target S-NG-RAN node UE XnAP ID (If CPAC replace is supported)
c. [bookmark: _Toc61555643]Estimated Arrival Probability

3	Conclusion
Based on the above discussion, we observe the following:
Observation 1	Only one target cell is prepared in one CHO procedure is because of backward compatibility issue.
Observation 2	In the legacy CHO, the estimated arrival probability can be used by the candidate target node to allocate necessary resources for the incoming CHO.


Based on the above discussion, we propose the following:
Proposal 1	RAN3 confirms that for SN initiated CPC it is MN that generates the conditional reconfiguration message including the execution condition(s) provided by the source SN and RRCReconfiguration provided by the candidate PSCell(s).
Proposal 2	RAN3 does not support direct inter-SN communication.
Proposal 3	RAN3 supports multiple PSCells preparation in the same CPAC procedure towards one candidate SN.
Proposal 4	RAN3 does not support multiple SN preparation in the same CPAC procedure.
Proposal 5	RAN3 sends a LS to RAN2 informing that multiple PSCells preparation in the same CAPC procedure is supported.
Proposal 6	The following information can be added in the SN ADDITION REQUEST message for CPAC purpose as in the TP.
a.	CPAC Trigger (If CPAC replace is supported)
b.	Target S-NG-RAN node UE XnAP ID (If CPAC replace is supported)
c.	Estimated Arrival Probability




Test Proposal for TS 38.423
	************************************************** Change Starts *******************************************************



[bookmark: _Toc20955192][bookmark: _Toc29991387][bookmark: _Toc36555787][bookmark: _Toc44497497][bookmark: _Toc45107885][bookmark: _Toc45901505][bookmark: _Toc51850584]9.1.2.1	S-NODE ADDITION REQUEST
This message is sent by the M-NG-RAN node to the S-NG-RAN node to request the preparation of resources for dual connectivity operation for a specific UE.
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
	reject

	UE Security Capabilities
	M
	
	9.2.3.49
	
	YES
	reject

	S-NG-RAN node Security Key
	M
	
	9.2.3.51
	
	YES
	reject

	S-NG-RAN node UE Aggregate Maximum Bit Rate
	M
	
	UE Aggregate Maximum Bit Rate
9.2.3.17
	The UE Aggregate Maximum Bit Rate is split into M-NG-RAN node UE Aggregate Maximum Bit Rate and S-NG-RAN node UE Aggregate Maximum Bit Rate which are enforced by M-NG-RAN node and S-NG-RAN node respectively.
	YES
	reject

	Selected PLMN
	O
	
	PLMN Identity
9.2.2.4
	The selected PLMN of the SCG in the S-NG-RAN node.
	YES
	ignore

	Mobility Restriction List
	O
	
	9.2.3.53
	
	YES
	ignore

	Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	YES
	reject

	PDU Session Resources To Be Added List
	
	1
	
	
	YES
	reject

	>PDU Session Resources To Be Added Item
	
	1 .. <maxnoofPDUSessions>
	
	NOTE: If neither the 
PDU Session Resource Setup Info – SN terminated IE 
nor the
PDU Session Resource Setup Info – MN terminated IE
is present in a PDU Session Resources To Be Added Item IE, abnormal conditions as specified in clause 8.3.1.4 apply.
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>S-NSSAI
	M
	
	9.2.3.21
	
	–
	

	>>S-NG-RAN node PDU Session Aggregate Maximum Bit Rate
	O
	
	PDU Session Aggregate Maximum Bit Rate
9.2.3.69
	
	–
	

	>>PDU Session Resource Setup Info – SN terminated
	O
	
	9.2.1.5
	
	–
	

	>>PDU Session Resource Setup Info – MN terminated
	O
	
	9.2.1.7
	
	–
	

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

	S-NG-RAN node UE XnAP ID
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	Expected UE Behaviour
	O
	
	9.2.3.81
	
	YES
	ignore

	Requested Split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates that resources for Split SRBs are requested.
	YES
	reject

	PCell ID
	O
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	reject

	Desired Activity Notification Level
	O
	
	9.2.3.77
	
	YES
	ignore

	Available DRB IDs
	C-ifSNterminated
	
	DRB List
9.2.1.29
	Indicates the list of DRB IDs that the S-NG-RAN node may use for SN-terminated bearers.
	YES
	reject

	S-NG-RAN node Maximum Integrity Protected Data Rate Uplink
	O
	
	Bit Rate
9.2.3.4
	The S-NG-RAN node Maximum Integrity Protected Data Rate Uplink is a portion of the UE’s Maximum Integrity Protected Data Rate in the Uplink, which is enforced by the S-NG-RAN node for the UE’s SN terminated PDU sessions. If the S-NG-RAN node Maximum Integrity Protected Data Rate Downlink IE is not present, this IE applies to both UL and DL.
	YES
	reject

	S-NG-RAN node Maximum Integrity Protected Data Rate Downlink
	O
	
	Bit Rate
9.2.3.4
	The S-NG-RAN node Maximum Integrity Protected Data Rate Downlink is a portion of the UE’s Maximum Integrity Protected Data Rate in the Downlink, which is enforced by the S-NG-RAN node for the UE’s SN terminated PDU sessions.
	YES
	reject

	Location Information at S-NODE reporting
	O
	
	ENUMERATED (pscell, ...)
	Indicates that the user’s Location Information at S-NODE is to be provided.
	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

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	NE-DC TDM Pattern
	O
	
	9.2.2.38
	
	YES
	ignore

	SN Addition Trigger Indication
	O
	
	ENUMERATED (SN change, inter-MN HO, intra-MN HO, ...)
	This IE indicates the trigger for S-NG-RAN node Addition Preparation procedure
	YES
	reject

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Requested Fast MCG recovery via SRB3
	O
	
	ENUMERATED (true, ...)
	Indicates that the resources for fast MCG recovery via SRB3 are requested.
	YES
	ignore

	UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	Conditional PSCell Addition and Change Information Request
	O
	
	
	
	YES
	reject

	>CPAC Trigger
	M
	
	ENUMERATED (CPAC-initiation, CPAC-replace…)
	
	–
	

	>Target S-NG-RAN node UE XnAP ID
	C
	
	S-NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target S-NG-RAN node
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	–
	

	
	
	
	
	
	
	



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256



	Condition
	Explanation

	ifSNterminated
	This IE shall be present if there is at least one PDU Session Resource Setup Info – SN terminated in the PDU Session Resources To Be Added List IE.



