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1. Introduction
In the last RAN3 #113 e-meting, we have the following progress on CPAC.
	CPC triggered and CPC executed
· In case of MN initiated inter-SN CPC, use XnAP: Xn-U Address Indication procedure to indicate “CPC triggered” from MN to source SN. FFS for X2AP on whether to use the new CPAC Notification procedure or existing Data Address Indication procedure.
· For MN initiated inter-SN CPC, upon receiving the MN RRC reconfiguration complete message from the UE, MN informs “CPC triggered” to the source SN.
· In case of both MN and SN initiated inter-SN CPC, use XnAP: Xn-U Address Indication procedure to indicate “CPC execute” from MN to source SN.



This paper further discuss whether to introduce a new X2AP class 2 procedure (i.e., CPAC Notification) or to reuse the existing Data Address Indication procedure, to trigger CPC and early data forwarding.

2. Discussion
2.1. Data Forwarding Address Indication used for CHO with EN-DC,
Seen in the following 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 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>
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This message is sent by the new eNB to indicate to the old eNB forwarding addresses for each E-RAB for which it admits data forwarding.
During a Conditional Handover with EN-DC or Dual Connectivity, this message is also used to provide data forwarding related information. In case of EN-DC, the data forwarding related information is transferred from the eNB to the en-gNB, while in case of Dual Connectivity, the data forwarding related information is transferred from the MeNB to the SeNB.
Direction: new eNB  old eNB.
Direction: eNB  en-gNB (Conditional Handover with EN-DC), MeNB  SeNB (Conditional Handover with Dual Connectivity)
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	New eNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the new eNB
	YES
	ignore

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

	Old eNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the old eNB
	YES
	ignore

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

	E-RABs Data Forwarding Address List
	
	1
	
	
	YES
	ignore

	> E-RABs Data Forwarding Address Item
	
	1 .. <maxnoofBearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	

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

	CHO DC Indicator
	O
	
	ENUMERATED (true, ...)
	Indicating that the DATA FORWARDING ADDRESS INDICATION message is for a Conditional Handover.
	YES
	reject

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







Observation 1:	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
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[bookmark: _Toc29248374][bookmark: _Toc37200961][bookmark: _Toc46492827][bookmark: _Toc52568353][bookmark: _Toc76648176]10.8.1	EN-DC
The Master Node to eNB Change procedure is used to transfer context data from a source MN/SN to a target eNB.


Figure 10.8.1-1: Master Node to eNB Change procedure
Figure 10.8.1-1 shows an example signalling flow for the Master Node to eNB Change procedure:
1.	The source MN starts the MN to eNB Change procedure by initiating the X2 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 before step 1.
2.	The target eNB includes the field in HO command which releases SCG configuration, and may also provide forwarding addresses to the source MN.
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 2:  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).
2.2. For EN-DC, which X2AP message used for “CPC trigger”
According to the above observation 1 and observation 2, it is suggested to revert the above agreement reached in the last meeting.
Proposal 1:  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 2:  In case of MN initiated inter-SN CPC, for EN-DC, the MN informs the source SN that the CPC has been triggered via Data Address Indication procedure after receiving SgNB addition request ACK from the target SN.

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 EN-DC, the existing X2AP Data Forwarding Address Indication procedure is used to initiate/stop early data forwarding. 
Observation 2:  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:  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 2:  In case of MN initiated inter-SN CPC, for EN-DC, the MN informs the source SN that the CPC has been triggered via Data Address Indication procedure after receiving SgNB addition request ACK from the target SN.

4. Text Proposal for TS36.423
----------Start of the First Change--------------
8.3.15	Data Forwarding Address Indication
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The purpose of the Data Forwarding Address Indication procedure is to allow the new eNB to provide data forwarding addresses to the old eNB in case the RRC connection has been re-established, as specified in TS 36.300 [15].
For Dual Connectivity or EN-DC, the Data Forwarding Address Indication procedure is used during a Conditional Handover to provide data forwarding related information from the MeNB to the SeNB as specified in TS 36.300 [15], or from the eNB to the en-gNB as specified in TS 37.340 [32].
The procedure uses UE-associated signalling.
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Figure 8.3.15.2-1: Data Forwarding Address Indication, successful operation


Figure 8.3.15.2-2: Data Forwarding Address Indication for Conditional Handover, successful operation
The new eNB initiates the procedure by sending a DATA FORWARDING ADDRESS INDICATION message to the old eNB.
For each E-RAB included in E-RABs Data Forwarding Address List IE, the new eNB indicates that it requests data forwarding of downlink packets to the GTP TEID indicated in the DL GTP Tunnel Endpoint IE. 
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.
If the DATA FORWARDING ADDRESS INDICATION message includes the CPC Indicator IE set to “triggered”, the en-gNB for EN-DC shall, if supported, consider that the DATA FORWARDING ADDRESS INDICATION message concerns a Conditional PSCell Change, and act as specified in TS 37.340 [32].
If the DATA FORWARDING ADDRESS INDICATION message includes the CPC Indicator IE set to “excuted”, the en-gNB for EN-DC shall, if supported and if already triggered, consider that the DATA FORWARDING ADDRESS INDICATION message executes a Conditionl PSCell Change, and act as specified in TS 37.340 [32].
If the DATA FORWARDING ADDRESS INDICATION message includes the CPC 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.
----------Start of the Next Change--------------














----------Start of the Next Change--------------
9.1.2.43	DATA FORWARDING ADDRESS INDICATION
This message is sent by the new eNB to indicate to the old eNB forwarding addresses for each E-RAB for which it admits data forwarding.
During a Conditional Handover with EN-DC or Dual Connectivity or Conditional PSCell Change, this message is also used to provide data forwarding related information. In case of EN-DC, the data forwarding related information is transferred from the eNB to the en-gNB, while in case of Dual Connectivity, the data forwarding related information is transferred from the MeNB to the SeNB.
Direction: new eNB  old eNB.
Direction: eNB  en-gNB (Conditional Handover with EN-DC, Conditional PSCell Change), MeNB  SeNB (Conditional Handover with Dual Connectivity)
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	New eNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the new eNB
	YES
	ignore

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

	Old eNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the old eNB
	YES
	ignore

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

	E-RABs Data Forwarding Address List
	
	1
	
	
	YES
	ignore

	> E-RABs Data Forwarding Address Item
	
	1 .. <maxnoofBearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	

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

	CHO DC Indicator
	O
	
	ENUMERATED (true, ...)
	Indicating that the DATA FORWARDING ADDRESS INDICATION message is for a Conditional Handover.
	YES
	reject

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

	CPC Indicator
	O
	
	ENUMERATED (triggered, executed, ...)
	Indicating that the DATA FORWARDING ADDRESS INDICATION message is for a Conditional PSCell Change.
	YES
	reject

	CPC Early Data Forwarding Indicator
	O
	
	ENUMERATED (stop, ...)
	
	YES
	ignore



	Range bound
	Explanation

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



----------Start of the Next Change--------------




	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	

	
	
	
	

	
	
	

	
	
	
	

	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



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