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1. Introduction
In the last RAN3 #112 e-meeting, we have the following progress on CPAC.
	Early data forwarding：
In case of MN initiated inter-SN CPC, introduce new X2AP class 2 procedure from MN to inform the source SN about “CPC triggered”.
FFS on providing the data forwarding address. For Xn, FFS new XnAP class2 procedure or reuse Xn-U Address Indication procedure.
Support both PDCP SDU data forwarding and PDCP PDU data forwarding in early data forwarding.
WA: Use the Early Status Transfer message to inform the discarding of forwarded PDCP PDU for both PDCP PDU data forwarding and PDCP SDU data forwarding.

“Late” data forwarding:
In case of SN initiated inter-SN CPC, using a class 2 procedure in both X2AP and XnAP to indicate “CPC executed”. For X2, a new class2 procedure is introduced. For Xn, it is FFS on introducing the new class2 procedure or resuing address indication procedure.
FFS if this new procedure can be reused to indicate “CPC triggered” in early data forwarding.



This paper further discuss whether to introduce a new XnAP class 2 procedure or to reuse the existing Xn-U Address Indication procedure, to trigger CPC and early data forwarding.

2. Discussion
2.1. For MR-DC, which XnAP message used for Early data forwarding
In the last RAN3 e-meeting, the issue on correction for CHO early data forwarding in MN to eNB/gNB Change has been discussed (Seen in R3-212741), and then the corresponding CRs has been agreed to be captured into the latest specification.
	The following is abstracted from latest TS37.340 g60
[image: ]
Figure 10.8.2-1: MN to ng-eNB/gNB Change procedure
Figure 10.8.2-1 shows an example signalling flow for the MN to ng-eNB/gNB Change procedure:
1.	The source MN starts the MN to ng-eNB/gNB Change procedure by initiating the Xn Handover Preparation procedure, including both MCG and SCG configuration.
NOTE 1:	The source MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration and to allow provision of data forwarding related information before step 1.
2.	The target ng-eNB/gNB includes the field in HO command which releases the SCG configuration, and may also provide forwarding addresses to the source MN.
3.	If the resource allocation of target ng-eNB/gNB was successful, the MN initiates the release of the source SN resources towards the source SN including a Cause indicating MCG mobility. The SN acknowledges the release request. If data forwarding is needed, the MN provides data forwarding addresses to the source SN. Reception of the SN Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.
NOTE 1a:	In case the handover is a conditional handover, step 3a and step 3b are performed after the source MN receives an indication that the UE has successfully accessed one of the potential target gNB as described in TS 38.300 [3], (i.e. after step 6)
NOTE 1b:	In case the handover is a conditional handover, the step 3c is executed right after step 2. The Xn-U Address Indication message notifies conditional handover to the source SN, for which it may decide to perform, if applicable, early data forwarding for SN-terminated bearers, together with the sending of an EARLY STATUS TRANSFER message to the source MN. Separate Xn-U Address Indication procedures may be invoked to provide different forwarding addresses of the prepared conditional handovers. In this case, it is up to the source MN and SN implementations to make sure that the EARLY STATUS TRANSFER message(s) from the source SN, if any, is forwarded to the right target destination. The Xn-U Address Indication procedure may further be invoked to indicate to the source SN to stop already initiated early data forwarding for some SN-terminated bearers if they are no longer subject to data forwarding due to the modification or cancellation of the prepared conditional handovers. If applicable, the normal data forwarding and SN STATUS TRANSFER message would follow from the source SN once it receives the SN Release Request message of the step 3a that is performed after step 6. In case the step 3c Xn-U Address Indication procedure corresponding to the conditional handover that the UE successfully accessed was rejected by the source SN, the source MN re-sends it after the step 3b that is performed after step 6.
4.	The MN triggers the UE to perform HO and apply the new configuration. Upon receiving the new configuration, the UE releases the entire SCG configuration.
5/6.	The UE synchronizes to the target ng-eNB/gNB.
7.	If PDCP termination point is changed for bearers using RLC AM, the SN sends the SN Status Transfer, which the source MN sends then to the target ng-eNB/gNB.
<Skip irrelaed part>



	The following is abstracted from latest TS38.423 g60
8.2.6 XN-U Address Indication
<Skip irrelaed part>
If the XN-U ADDRESS INDICATION message includes the CHO MR-DC Indicator IE, the S-NG-RAN node shall, if supported, consider that the XN-U ADDRESS INDICATION message concerns a Conditional Handover, and act as specified in TS 37.340 [8].
If the XN-U ADDRESS INDICATION message includes the CHO MR-DC Early Data Forwarding Indicator IE set to "stop", the S-NG-RAN node shall, if supported and if already initiated, stop early data forwarding for the provided Data Forwarding Address information.



Observation 1:  In the case of MN to eNB/gNB Change, for CHO with MR-DC, the existing XnAP Xn-U Address Indication message is used to initiate/stop early data forwarding. 
Observation 2:  In the case of MN to eNB/gNB Change, for CHO with MR-DC, the existing XnAP Xn-U Address Indication message is executed after receiving Handover request ACK.
2.2. For MR-DC, which XnAP message used for “CPC trigger” 
Based on the progress for MN initiated CPC in the last meeting, the following contents are captured into the BLCR.
	The following is abstracted from BLCR for TS37.340 (Seen in R3-212995)
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1/2.	The MN initiates the SN change by requesting the target SN to allocate resources for the UE by means of the SN Addition procedure. The MN may include measurement results related to the target SN. If data forwarding is needed, the target SN provides data forwarding addresses to the MN. The target SN includes the indication of the full or delta RRC configuration.
	In inter-SN CPC, the MN indicates the CPC initiation and provides the upper limit for the number of PSCells to the candidate SN in step 1. If inter-SN CPC has been requested, the candidate SN provides the prepared PSCell ID(s) to the MN in step 2.
NOTE 1:	The MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration and to allow provision of data forwarding related information before step 1.
3.	If the allocation of target SN resources was successful, the MN initiates the release of the source SN resources including a Cause indicating SCG mobility. The Source SN may reject the release. If data forwarding is needed the MN provides data forwarding addresses to the source SN. If direct data forwarding is used for SN terminated bearers, the MN provides data forwarding addresses as received from the target SN to source SN. Except inter-SN CPC, reception of the SN Release Request message triggers the source SN to stop providing user data to the UE.
4/5.	The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the MN RRC reconfiguration message including the target SN RRC reconfiguration message. The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including the SN RRC response message for the target SN, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure. [Subject to RAN2]In case of CPC, the UE applies the new configuration not including the CPC configuration and replies to MN with MN RRC reconfiguration complete message, without NR RRC response message.
In case of CPC, upon receiving the MN RRC reconfiguration complete message from the UE, the MN informs the SN that the CPC has been triggered via [FFS new XnAP class2 procedure or Xn-U Address Indication] procedure, the source SN, if applicable, starts early data forwarding. The PDCP PDU and/or PDCP SDU forwarding may take place during early data forwarding.



Similiar to the CHO with MR-DC case, for MN initiated CPC case, the existing XN-U Address Indication message can also be used for “CPC trigger” and “Early data forwarding stop”.
Proposal 1:	In case of MN initiated CPC, the existing Xn-U Address Indication message shall be enhanced to support “CPC trigger” and “Early data forwarding stop”.
Moreover, in case of CHO with MR-DC, XN-U Address Indication message is executed after step 2, i.e., early data forwarding can be triggered after Handover. 
So that, the “CPC trigger” sending occasion for MN initiated CPC can be simply aligned with that for CHO with MR-DC.
Proposal 2:  In case of MN initiated CPC, the MN informs the SN that the CPC has been triggered via Xn-U Address Indication procedure after receiving SN addition request ACK.

2.3. For EN-DC, which X2AP message used for “CHO trigger”
Seen in the laterest specification, the Data forwarding Address Indication message is used to trigger CHO with EN-DC and to stop early data forwarding.
	The following is abstracted from latest TS36.423 g60
8.3.15	Data Forwarding Address Indication
<Skip irrelaed part>
If the DATA FORWARDING ADDRESS INDICATION message includes the CHO DC Indicator IE, the SeNB (respectively, the en-gNB for EN-DC) shall, if supported, consider that the DATA FORWARDING ADDRESS INDICATION message concerns a Conditional Handover, and act as specified in TS 36.300 [15] for dual connectivity (respectively, act as specified in TS 37.340 [32] for EN-DC).
If the DATA FORWARDING ADDRESS INDICATION message includes the CHO DC Early Data Forwarding Indicator IE set to “stop”, the SeNB (respectively, the en-gNB for EN-DC) shall, if supported and if already initiated, stop early data forwarding for the provided E-RABs Data Forwarding Address information.
<Skip irrelaed part>



Observation 3:	In the case of MN to eNB/gNB Change, for CHO with EN-DC, the existing X2AP Data Forwarding Address Indication procedure is used to initiate/stop early data forwarding. 
Similarly, X2AP Data Forwarding Address Indication message is executed after receiving Handover request ACK message, seen in the latest TS37.340.
	The following is abstracted from latest TS37.340 g60
3.	If the allocation of target eNB resources was successful, the MN initiates the release of the source SN resources towards the source SN including a Cause indicating MCG mobility. The SN acknowledges the release request. If data forwarding is needed, the MN provides data forwarding addresses to the source SN. Reception of the SgNB Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.
NOTE 1a:	In case the handover is a conditional handover, step 3a and step 3b are performed after the source MN receives an indication that the UE has successfully accessed one of the potential target eNB as described in TS 36.300 [2], (i.e. after step 6)
NOTE 1b:	In case the handover is a conditional handover, the Data Forwarding Address Indication procedure is executed right after step 2. This Data Forwarding Address Indication procedure notifies conditional handover to the source SN, for which it may decide to perform, if applicable, early data forwarding for SN-terminated bearers, together with the sending of an EARLY STATUS TRANSFER message to the source MN. Separate Data Forwarding Address Indication procedures may be invoked to provide different forwarding addresses of the prepared conditional handovers. In this case, it is up to the source MN and SN implementations to make sure that the EARLY STATUS TRANSFER message(s) from the source SN, if any, is forwarded to the right target destination. The Data Forwarding Address Indication procedure may further be invoked to indicate to the source SN to stop already initiated early data forwarding for some SN-terminated bearers if they are no longer subject to data forwarding due to the modification or cancellation of the prepared conditional handovers. If applicable, the normal data forwarding and SN STATUS TRANSFER message would follow from the source SN once it receives the SgNB Release Request message of the step 3a that is performed after step 6.



Observation 4:  In the case of MN to eNB/gNB Change, for CHO with EN-DC, the existing X2AP Data Address Indication message is executed after receiving Handover request ACK (i.e., step 2).
2.4. For EN-DC, which X2AP message used for “CPC trigger”
In the last RAN3 #112 e-meeting, we have agreed as below.
In case of MN initiated inter-SN CPC, introduce new X2AP class 2 procedure from MN to inform the source SN about “CPC triggered”.
Based on the above agreement, in the X2AP BLCR R3-212994 and Stage 2 BLCR R3-212995, a new X2AP class 2 procedure, i.e., Conditional PSCell Change Notification procedure is introduced.
However, according to the above observation 3 and observation 4, it is suggested to revert the above agreement reached in the last meeting.
Proposal 3:  Remove the agreement “In case of MN initiated inter-SN CPC, introduce new X2AP class 2 procedure from MN to inform the source SN about “CPC triggered”, and replace it by the agreement “In case of MN initiated inter-SN CPC, reuse the exisiting X2AP class 2 Data Address Indication procedure from MN to inform the source SN about “CPC triggered”.
Proposal 4:  In case of MN initiated CPC, for EN-DC, the MN informs the SN that the CPC has been triggered via Data Address Indication procedure after receiving SgNB addition request ACK.

3. Conclusion
Based on above analysis, we provide the following observations and proposals.
Observation 1:  In the case of MN to eNB/gNB Change, for CHO with MR-DC, the existing XnAP Xn-U Address Indication message is used to initiate/stop early data forwarding. 
Observation 2:  In the case of MN to eNB/gNB Change, for CHO with MR-DC, the existing XnAP Xn-U Address Indication message is executed after receiving Handover request ACK.
Observation 3:	In the case of MN to eNB/gNB Change, for CHO with EN-DC, the existing X2AP Data Forwarding Address Indication procedure is used to initiate/stop early data forwarding. 
Observation 4:  In the case of MN to eNB/gNB Change, for CHO with EN-DC, the existing X2AP Data Address Indication message is executed after receiving Handover request ACK (i.e., step 2).
Proposal 1:	In case of MN initiated CPC, the existing Xn-U Address Indication message shall be enhanced to support “CPC trigger” and “Early data forwarding stop”.
Proposal 2:  In case of MN initiated CPC, the MN informs the SN that the CPC has been triggered via Xn-U Address Indication procedure after receiving SN addition request ACK.
Proposal 3:  Remove the agreement “In case of MN initiated inter-SN CPC, introduce new X2AP class 2 procedure from MN to inform the source SN about “CPC triggered”, and replace it by the agreement “In case of MN initiated inter-SN CPC, reuse the existing X2AP class 2 Data Address Indication procedure from MN to inform the source SN about “CPC triggered”.
Proposal 4:  In case of MN initiated CPC, for EN-DC, the MN informs the SN that the CPC has been triggered via Data Address Indication procedure after receiving SgNB addition request ACK.

4. Text Proposal for TS38.423
----------Start of the First Change--------------
8.2.6	XN-U Address Indication
[bookmark: _Toc64446957][bookmark: _Toc29991261][bookmark: _Toc45107712][bookmark: _Toc74151146][bookmark: _Toc45901332][bookmark: _Toc51850411][bookmark: _Toc56693414][bookmark: _Toc36555661][bookmark: _Toc66286451][bookmark: _Toc20955074][bookmark: _Toc44497324]8.2.6.1	General
For the retrieval of a UE context, the Xn-U Address Indication procedure is used to provide forwarding addresses from the new NG-RAN node to the old NG-RAN node for all PDU session resources successfully established at the new NG-RAN node for which forwarding was requested.
For MR-DC with 5GC, the Xn-U Address Indication procedure is used to provide data forwarding related information, and Xn-U bearer address information for completion of setup of SN terminated bearers from the M-NG-RAN node to the S-NG-RAN node as specified in TS 37.340 [8],
The procedure uses UE-associated signalling.
[bookmark: _Toc45107713][bookmark: _Toc64446958][bookmark: _Toc20955075][bookmark: _Toc56693415][bookmark: _Toc45901333][bookmark: _Toc36555662][bookmark: _Toc29991262][bookmark: _Toc44497325][bookmark: _Toc51850412][bookmark: _Toc74151147][bookmark: _Toc66286452]8.2.6.2	Successful Operation


Figure 8.2.6.2-1: Xn-U Address Indication, successful operation for UE context retrieval


Figure 8.2.6.2-2: Xn-U Address Indication, successful operation for MR-DC with 5GC
UE Context Retrieval
The Xn-U Address Indication procedure is initiated by the new NG-RAN node. Sending the XN-U ADDRESS INDICATION message, the new NG-RAN node informs the old NG-RAN node of successfully established PDU Session Resource contexts to which user data pending at the old NG-RAN node can be forwarded.
The new NG-RAN node may include Secondary Data Forwarding Info from target NG-RAN node List IE for an additional Xn-U tunnel for data forwarding.
Upon reception of the XN-U ADDRESS INDICATION message, the old NG-RAN node should forward pending user data to the indicated TNL addresses.
MR-DC with 5GC
The Xn-U Address Indication procedure is initiated by the M-NG-RAN node. 
Upon reception of the XN-U ADDRESS INDICATION message, in case of data forwarding, the S-NG-RAN node should forward pending DL user data to the indicated TNL addresses; in case of completion of Xn-U bearer establishment for SN terminated bearers, the S-NG-RAN node may start delivery of user data to the indicated TNL address.
If the XN-U ADDRESS INDICATION 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].
[bookmark: _Toc36555663][bookmark: _Toc20955076][bookmark: _Toc29991263]If the XN-U ADDRESS INDICATION message includes the CHO MR-DC Indicator IE, the S-NG-RAN node shall, if supported, consider that the XN-U ADDRESS INDICATION message concerns a Conditional Handover, and act as specified in TS 37.340 [8].
If the XN-U ADDRESS INDICATION message includes the CHO MR-DC Early Data Forwarding Indicator IE set to "stop", the S-NG-RAN node shall, if supported and if already initiated, stop early data forwarding for the provided Data Forwarding Address information.
If the XN-U ADDRESS INDICATION message includes the CPC indicator IE set to “initiate”, the S-NG-RAN node shall, if supported, consider that the XN-U ADDRESS INDICATION message concerns a Conditionl PSCell Change, and act as specified in TS 37.340 [8].
If the XN-U ADDRESS INDICATION message includes the CPC indicator IE set to “stop”, the S-NG-RAN node shall, if supported and if already initiated, stop early data forwarding for the provided Data Forwarding Address information.

[bookmark: _Toc66286453][bookmark: _Toc45901334][bookmark: _Toc56693416][bookmark: _Toc51850413][bookmark: _Toc74151148][bookmark: _Toc64446959][bookmark: _Toc44497326][bookmark: _Toc45107714]8.2.6.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc45901335][bookmark: _Toc29991264][bookmark: _Toc45107715][bookmark: _Toc56693417][bookmark: _Toc66286454][bookmark: _Toc74151149][bookmark: _Toc51850414][bookmark: _Toc36555664][bookmark: _Toc20955077][bookmark: _Toc64446960][bookmark: _Toc44497327]8.2.6.4	Abnormal Conditions
Void.

----------Start of the Next Change--------------
[bookmark: _Toc64447125][bookmark: _Toc74151314][bookmark: _Toc66286619]9.1.1.11	XN-U ADDRESS INDICATION
This message is either sent by the new NG-RAN node to transfer data forwarding information to the old NG-RAN node, or by the M-NG-RAN node to provide either data forwarding or Xn-U bearer address related information for SN terminated bearers to the S-NG-RAN node.
Direction: new NG-RAN node  old NG-RAN node, 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

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	ignore

	Old NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the old NG-RAN node
	YES
	ignore

	Xn-U Address Information per PDU Session Resources List
	
	1
	
	
	YES
	reject

	>Xn-U Address Information per PDU Session Resources Item
	
	1..<maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID 
	M
	
	9.2.3.18
	
	–
	

	>>Data Forwarding Info from target NG-RAN node
	O
	
	Data Forwarding Info from target NG-RAN node
9.2.1.16
	
	–
	

	>>Secondary Data Forwarding Info from target NG-RAN node List
	O
	
	9.2.1.31
	This IE would be present only when the target M-NG-RAN node decide to split a PDU session between MN and SN
	YES
	ignore

	>>PDU Session Resource Setup Complete Info – SN terminated
	O
	
	9.2.1.30
	
	–
	

	>>DRB IDs taken into use
	O
	
	DRB List 9.2.1.29
	Indicating the DRB IDs taken into use by the target NG-RAN node, as specified in TS 37.340 [8].
	YES
	reject

	CHO MR-DC Indicator
	O
	
	ENUMERATED (true, ...)
	Indicating that the XN-U ADDRESS INDICATION message is for Conditional Handover, as specified in TS 37.340 [8].
	YES
	reject

	CHO MR-DC Early Data Forwarding Indicator
	O
	
	ENUMERATED (stop, ...)
	
	YES
	ignore

	CPC indicator
	O
	
	ENUMERATED (initiate, stop, ...)
	Indicating that the DATA FORWARDING ADDRESS INDICATION message is for a Conditional PSCell Change.
	YES
	reject



	Range bound
	Explanation

	maxnoofPDUSsessions
	Maximum no. of PDU sessions. Value is 256



----------End of the Change--------------
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